Shaughnessy No.: 125401

Date Out EAB: 2 3 NOV 1984

TO: | R. Taylor
Product Manager_ # 25
Registration Division
“TS=T767

FROM: . Samuel Creeger, Chief fi;i%g{f
: Review Section No. 1

* Exposure Assessment ‘Branch
Hazard Evaluation Division

Attached please find the environmental fate review of:

Reg./File No.:_ 279-GNLE, -GNLG and =GNLU

Chemical: FMC 57020

Type Product: Herbicide

Product Name: COMMANT;

. Company WName: FMC

Submission Purpose: ~Registration of technical and products

ZBB Code: 3(c)(5) | o . ‘Action Code: 105

Date Inm:_8/9/84 - EAR # _4486-4488

‘Date Completed: 11/21/84 TAIS (Level IT) Days
‘61 ‘ 19

s Deferrals To:

Ecological Effects Branch
.Residue ‘Chemistry Branch

‘Toxicology Branch
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INTRODUCTION

FMC. Corporation has submitted environmental fate-data on
Command® herbicide to support registration of technlcal
and end-use products for use on soybeans.

Chemical - technical product
Chemical name: 2-(2-chlorophenyl)methyl-4,4-dimethyl-
3-isoxazolidinone
Common name: dimethazone (proposed)
Trade name: -~ Command
Company code number: FMC 57020
. Molecular formula: .Cj2Hj4CINO2
Structural formula:

Cl
. A\
¢ 7N
o b—n~-Cd / o\
E& ! ~° Ring=Yt4c=rFMC 57020
Lﬂf \L—“C * Methylene-l4C-
3 FMC 57020
- & Carbonyl-14c-
FMC 57020

Molecular Wt: 239.7
Physical and Chemical Characteristics
A copy of a summary 'is appended.

DIRECTIONS FOR USE

A copy -of draft-label  for -each.of proposed products (Command
" Technical, Command- 4EC and .Command 6EC) 'is .appended.

DISCUSSION OF DATA

. Photodegradation of FMC 57020 in Water. J. Wu, FMC Corp.

P-0869, 5/11/84, Notebook Rf. E2743, E1539, EPA. Acc. No.

072819 (Rf. 2)

Experimental

l4c-rabeled FMC. 57020 (ring-l14c, 0.48 mCi/mmol, 99.3% pure;

methylene-14C,-0.27 mCi/mmol, 98.5% pure) -was subjected to

photolysis under natural sunlight or simulated sunlight
(light source, a 275 W G.E. sunlamp, a description of the

- spectral energy distribution is on the*'following page) in the

absence or presence of .acetone (0.1 or:2.0% v/v).
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- Qutdoor Tests: _A:sterile 100 ml.of ring-14C. ¥MC 57020
(20 uCi, 100 ppm) solution (water, pH 5.8) in a sterilized
"flask was placed under direct sunlight for 30 days. A
~dark control flask was wrapped 'with .aluminum foil. - Ali-
quots (3 ml) were removed from irradiation flasks on days
+ 14 and 30. A dark control sample was taken at the 30
day interval. -

-The samples were processed by passing the water through
‘an activated C-18 Sep-Pak® column followed by-elution
with CHpClpy. The organic fraction was .concentrated and
assayed by HPLC.

“Indoor Tests: ' Test toncentrations of 1 or 100 ppm of
methylene-12C FMC 57020 were prepared in volumes of 100 ml
of water .and about 10 uCi.of radiocactivity. .Acetone was addec=
Lo certain test solutions at 0.1 cr 2.0 %. Irradiation was
continuous. A number of tests were run to provide the necessary
:data and the tests.are .summarized below: | :

SUMMARY OF INDOQR_?HOTULYSIS CONDITIONS

- | FMC 57020 -1 Acetone ‘Sampling o

Test . .| Concentration < | Conceatraticn . - | 'Intervals i F s
No 4 {(pom) Sl (%) 1 (Days) D3

1 Ly, I .o 8.1,3,7.14 T

2 . ‘ = 0 07,14 NG

-] 3 R} .2 0.7 i
4 1 .2 8.1/3,1/2,1.2,3,4,5,7 . L iE
6. 100 L .vg. “-kg;;§3;7,14 - § 3

7 100 ) ’ : RN

8 100%/ 2 0,28 g

B Non=irradiated {dark control) samples . \? é
- -2/ 411 solutions were prepared using methylene-'“C FML 57020 except for £ 45 &

~- - test solutiom Mp. 8 which contained aniy non-labeled chemical.

. Most of'the samples were assayed directly by HPLC.
'VJSampleswfrnmwday}ZBfafmtestsi7vand*8«were-subjacted»to
.ethylacetate :partitioning.and. then HPLC and. GC/MS analyses.

. Polar metabolites were-derivatized (trimethylsilylation with
+ NeO-bis-(trimethylsilyl)-trifluorocacetamide; methylation
~with diazomethane) and subjected ‘to GC/MS-analysis.

"Radiocactivity in the*various extracts-and BPLC. fractions
.was. determined by.LSC. .

- ‘The -following standard compounds were’ used‘for the identifi-

.- cation.of degradation products.
/86 AN



‘A) FeC 57020

-B) PMC §2667

D) m:_szssz

E) P 60217

F) ac.sss?

- 8)  FC 3133

1) P a788

" 2-£(2°-Chiorapheny ! Jmethyl
-.A.Edi-thy}-}isnnzoudu]\;m

- 2=[(2'~Chioro-4 -
.. phanyl }methy11-4 4-dimethyl-
* 3-isoxazolidinone

2-1{2'-Chloro-5'~

phen,y'l)mthyl]-4.4-diut!wl- L

" 3-1soxazolidinone

214" -*Mroxyphenyl)-
S methyl)]-4 4-dimethyl~- .
3-isoxnznudtm

“2-[({2'-Chlorophenyl )=

. methyl}-4 4-dimethyl-
" S=hydroxy-3-isoxazol-

. tdinone

n.m*-mwmnr
2-methyl propaneaide

- 2-Chlorobenzanise

" 2-Chlorobenzyl chloride i

. 2-Chlptobenzaldehyde

N\
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Accenion 3

FIC Number - Name ~Structure

L J) ¥ §1569 . 2-Chiorobenzyl alcohsl ST 208

K} A TR . 2«Chlsrobenzoic acid

1) AC B30I . 2-Chlore-d-hydroxybenzyl alcohel

M) FNC B7016 2-Chiorn-5-hydroxybenzyl alcohol

Results

FMC 57020 remaining in agueous solution following the
exposure to natural (outdoor tests) or simulated (indoor

.tests) . sunllght is summarized in the following table.

SUMMARY OF FMC 57020 REMAINING IN
AQUEDUS SOLUTION FOLLOWING EXPOSURE TD

NATURAL AND ARTIFICIAL SUNLIGHTY

o ‘“-‘ Indoor Tests
Time Outdoor Tests ) - ? #
(Days) | Irradiated | Control | #1 | #4 | 95 | #6 |(Control) | (Control
.. | . 99.3. | 99.3 }9e5.1]98.5}98.5]95.3 | 95.1 T 98.6
n - - |- |mojesol<: | - {1 -
w2 - - 4 - - |53.8 |87.9] -. - {i -
1 - - 93.8 |36.9 {82.7 |95:5 | - -
2 - - - {13.7 |66.7 | - - -
2z o -l m~182:9 168 153.6 1933 | -~ - .
4] = 4= s fe-j271838)]--] - ] -
gsf o= -4 - jr9jwel- | - ] -
7 - - |s.n{1.2|=34|%.4 | s80 96.5
14 8.1 - e - |- B3 s | -
B - PRt I Ty £ SRS D R - 4 -
30 7.1 948 |-:}{- |- 1}|- - -
1/ Data derived by HPLC assay-of- uimmm chioride or aguecss fractions
obtained from wvarious- tests for FNC 57020
{m &

DN



- The half-1ife of FMC 57020 in various conditions is -summarized

bglow.
Ring-14c Methylene-14c
Outdoor Test Indoor Tests
‘Test # - %6 #1 #4 #5
FMC 57020 conc. {(ppm) 100 100 01 1 1
Acetone conc. (%) 0 0 0 2.0 0.1
-t 1/2 reported (day) 67.5 - 47.5 . .NR .0.77 3.51
t.1/2 EAB.calculated . 87.1 . 70.2 60.6 1 3.8 4

"The rate of FMC '57020 decomposition ‘in all ‘dark control solutions

was negligible.

The HPLC analyses of the 28 day samples containing 100 ppm FMC
57020 indicated the presence of at least 7 major components

and at least 20 minor components (figure 1). A total of 87.2 %

of the photo-products could be partitioned in ethyl acetate.
An HPLC analysis of this EtOAc extract indicated that all the

- the major photoproducts-were organoextractable.

The GC/MS analysis showed the presence of.2-chlorobenzaldehyde
2-chlorobenzyl alcohol, 2—chlorobenzoic acid and 2-chlorobenzamide
as well as parent compound, FMC 57020. Some minor products

were identified after derivatization. These were hydroxy

" pivalic acid and a substituted imide, 4,4-dimethyl-3-isoxazoli-
-dinone (heterocyclic fragment of: FMC 57020), - 2-chloroacetophenol,

2-chloromethylbehzoate and FMC 57019, a rearrangement product

" of FMC 5702n. “The distribution 6f the photoproducts detected

is -shown in the following-.tables.

Data indicated that the breakdown of FMC 57020 is accompanied
by the formation of 2-chlorobenzoic acid (FMC 14791) which
was a major photodegradate. Two polar, volatile fractions

~appeared to build up with time. It was assumed .that these

fractions resulted from.extended decomposition of 2-chlorobenzoic

-acid.

The proposed photochemical degradation pathway for FMC 57020

in water is shown in figure 1.

Comments/Ouestions

° The half-life estimations reported are different from those
“ calculated by the reviewer. The photodecomposition rate
©  in water under sunlight was estimated by a plot of percent
FMC 57020 remaining vs time (see Figure 2, appended), while
. that in water containing acetone under simulated sunlight
was estimated by ‘a’ plot of log’ concentration vs. time (fig.
- .3, appended). .

She
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TABLE

P-0869
- 14

~DISTRIBUTION OF PRODUCTS DETECTED IN SUNLAMP IRRADIATED

- SQLUTIONS CONTAINING 1 PPM FMC 57020 AND.2% ACETONE

.. TABLE

Fractions  [0-Day [1/3-Day |1/2<Day_. |1-Day |2-Day |3-Day |4-Day - |5-Day
FMC 14791 3.0 5.9 |{12.9 |18.8 |21.6 [22.8 {26.8
Fraction AL 1.7 4.3 |w.a |9 he.2 |22.0 {207
Fraction 5%/ 1.7 44 |99 |59 |a0.5 225 227
FMC 3133 0.5 | 0.8 14 |18 |17 |16 |17

-} C 87015 0.4 1.0 19 {30 |31 |33 |29
A B7016 0.5 1.7 |32 {30 |30 |34 |22
FMC 62632 | 0.6 10 J13 e |1y e

| FMC 61569 4 0.4.. .08, +|10--].1.1.- |12 {10 |os
FMC 62667 0.3 | 0.6 0.7 (0.6 |03 {03 |08,
1 mc 60217 0.5 | 0.9 09 |.0.8.]|0.56 |0.6 0.5
Arylimide 0.9 1.2 1.5 1.4 0.7 0.6 0.3
T 55657 0.9 1.5 20 113 |11 o8 [1.2

-{-FC 14788 1.5 1.5 1.4 {14 {08 “|os Jos
FMC 57020 |98.5 | 79.0 63.8 |36.9 |13.7 |68 |27 {19
A% | 26- | 1.5 {14 |12 {07 |09 }o0.8

{ trknownsY/ | 6.5 9.7. |13.2 N3 |70 [15.2 [a.a
L/ HPLC Ry = 4-6 minutes '
: HPLCR = 6-B wminutes "« Fhotwwpicd as per OIF Luoar,
w3 Imludes at least 7 unknowns, none exceeding # 0%  Duce:// jffiifRev x,._.-..f. .........

Ac.assion "F_C_,,,/{{_Z'I- et e e

--DISTRIBUTION OF PRODUCTS DETECTED IN. SUNLAMP IRRADIATED
" "SOLUTIONS ‘CONTAINING '1 PPM FMC. 57020 AND .0.1% ACETONE

-3-/&1» 1ncluues A% Jeast 7 unknowns, none exceeding 1.0%

. | Fractions lo-Daz- 1/3-Day |1/2-Day |1-Day . |2-Day {3-Day [4-Day |5-Day ]
“FMC 14791 12 - 19 |37 |83 |ng |61 |19s
‘Fraction A 04 -| 0.6 ~}217]70 h2o- 162 |23.4
Fraction 8%/ 03 | 05 |12 |34 |65 |80 |67
4 3133 0.3 | o4 {os |12 |15 (18 | 18
T 87015 0.2 | 0.2 0.3 |05 jo.8° |08 | 0.8
| rec. g7016 - 0.3 |04 |os lo7 (o9 |08 | D6

| Pc.62632 05 |05 |07 |10 [es |07 ]o0s

* | AMC.61569 1 0:3 | 0.2 0.3 |05 {07 |07 | o7
1 FMC 52667 0.2 0.2 p.2" |03 {03 {03 0.4
colpega? o ~}03 03 o3 jos5.foa |04 04

. tArylimide | 05 ] 05 |05 407 {06 |05 |05
P 55657 0.4 | 0.4 loa jos o35 o35 |0
FMC 14788 1.4 1.4 20 |31 }33 |31 |30

| Pecso20 (985 | 8s.9 87.9 [B2.7 [66.7 |{53.56 - {43.9 |36.5
imc 33 | ‘10 | s 1.4 (o8 Jos. o0 |07
Unknowns>/ 3.7 |37 331 {a9 |so |ss | 38
’ JiPLB R ‘= A=6 minutes . I
iPLC'R = -8 minutes § &4
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- FIGURE 2

" PHOTODECOMPOSITION OF FMC 57020 IN WATER
- EXPOSED TO NATURAL AND ARTIFICIAL LIGHT

@ Natural kSuanht
.. (100 ppm)
O Artificial Sunlight
(100 ppm)
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Log (% FNC 57020)

"~ FIBURE 3

PHDTUDECDHPOSITION RATE OF FMC 57020 IN WATER
CONTAINING ACETONE

11
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Why: wasn't log ctoncentration vs. time used to estimate
‘the half-lives in hboth sensitized and nonsensitized
experiments?

® No description about the temperature of the photolysis
solutions.

° No organic volatile traps were installed.

° Actual recovery rates were not reported — only normalized %
distribution of radio residue was reported.

Conclusior

FMC 57020 appears to undergo ‘photodecomposition to give
2-chlorobenzoic acid (a major product) and many other degradates
with a half-1life about 87 days {67.5 days was reported)

under natural sunlight.

.Breakdown of FMC /57020 under “the irradiation with.a GE . sunlamp
was similar to that observed under sunlight. Acetone facilitated
degradation, and the degradatlon rate increased with 1ncrea51ng
‘concentration of acetone relatlve to "FMC 57020,

This study is not accepted for the following reasons:

1) Half-lives were not derived in a .consistent manner,

2) Actual recoveries of radioactivity (loss due to
non-trapped volatiles) were not reported.

Photodegradation of FMC '57020 in/on ' Soil.’  J. Wu, FMC
- Corp. P-0873,.-5/11/84, Notebook Rf. E3014, -E.2743,

Experimental

‘Dunkirk silt loan soil- (20g, dried, sieved) was mixed with
distilled water (20 ml) in a petri plate (15 cm i.d.). The
.80il plate was allowed to dry overnight yielding a thickness
of about 0.25 cm. Fach plate was evenly treated with ring-
14c-FMC 57020 (5.9 mg, 2.5 uCi/plate) equivalent to a rate
‘of 3.1b.aifa.. Four:-treated soil plates were cavered with
Mylar film-.and irradiated directly with natural- sunllght.
‘One~control-plate was ~wrapped with”aluminum foil., ‘Soil
.samples were ‘removed for:analysis on days 0, -14 and-30.

“80il samples were extracted according to the following
scheme.



SOIL SAMPLE

1)Me0H/H20 (3:1)

- 2) Filter
- MeOH/H20 PES
Concentrate Soxhlet
(MeOH
R ‘e TV ~ ' N
Dates [ 1AL R '=§;-'-1—--d~" 7 | SERPAK ’ :EM 1) PES {v)
Accesion #;ﬁ;Z?.E!.‘:LTab:...-«---m-’ Sghiasemnareant
' Gl = —_
. I | - - AQUEOUS . pyry;
E_._zﬂl_li) MUES TGt :
. e | CHaCYy m

- Aliguots of -each fractions (I, II1, IV) of each sample were

diluted with cold FMC 57020 and analyzed by HPLC.

Radio—

activity in.the various extracts and HPLC fractions was

determined by LSC. = Post extraction solids were assayed
.by combustion/LSC.

_Results

. The following table shows the recovery of 14c residues.

. . RECOVERY OF"FIE,’WY) AND DEGRADATES FROM SOIL EXPOSED TD SUNLIBHT

I 2 *c pistribution
Fractions)/ 0 Day 14 Day _ 30 Day 30 Day Control | .
Methyleme Chioride (I + IN%/ 95.8 3.4 g8 94.0
* FMC S7020 - (es.6 - - {85.2) - (35.1) - 491.4)
Polar Degradates , o éﬂ.l% (3.7 - £3.3) o (1.4)
‘tion-Polar Degradates “{0.1) _ (2.5 “(3.4) (1.2)
Methanel (IV) . '/ L. 5.0 4.8% "
FMC 57020 P.z) (¥/A)
Polar Degradates 1.7) (N/K)
‘ ~fon-Poler (0.1 {N/A)
.} -queous (1I1) 0.7 18 | s | o3
Noa-Extractable {¥) ‘35 7.0 B.3 1.1
| Tota1 .100.0 _ .. |. 100.0 | .100.0 100.0
% Recovery.of Apltea 3¢~ | ®T . A N - 81.0

_ _Material balance was:74.4°% for 14 day sample, 71 % for the
- 30 day -sample and :87.9 8% for the 30 day control.

NN
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‘Conclusion/Recommendation

.This study can not be accepted for the following reasons:

1) volatile compounds were not trapped; so, material
balance was poor.

2) Soil was not sterilized; microbial metabolism is expected.
The results from the 30 day control analysis indicate
that degradation of FMC 57020 occurred through mechanisms
other than photolysis.

3)  The temperature of soil was not mentioned.

- 4) “Degradation rate was ‘neither reported nor can be

estimated., Microbial degradation might have been
~involved.

5) Identification of degradation products was not done.

6) The Mylar film may have excluded those wavelenths that
could cause photodegradation.

Degradation of FMC 57020 l4C-Methylene in Clay Loam,
Silt Loam and Sandy Loam Soil under Aerobic Conditions.
L.W. Froelich, M-4860, June 7, 1982, Rf. E1536, E1838.
EPA Acc. No. 072819 (Rf. 4).

This report was previously reviewed (EAB review dated
Dec. 2, 1982). It was concluded that the half-life of
‘14¢ - methylene FMC 57020 is more than 56 days (last
sampling day) in a silt loam and a clay loam and is
about -28 days in a:sandy -loam soil. .-Degradation .to COZ

" .and soil binding-appeared to he the primary route of

dissipation.

‘Appendix C of the present submission (appended) contains
the .addendum data from. the 112 day sample analysis.

. _Comments

The reported half-lives of FMC 57020 4in the soils studied
are different from those obtained hy the reviewer. From
the linear regression, the half-lives of 43.9 ‘days in

'hCosad“sandyﬁloam,495.4ﬂdays"in-Hagerstowniclayfloam

and 104.3 days .in Dunkirk silt loam were obtained using
six data points including the new data from 112 day
analysis.

‘It is noted that volatile organic compounds were not monitored
(only CO, was monitored) and the recoveries were reported as

~a range (75.3 102.3%). ‘Since it ‘is not -known whether the

1loss (-2.3. 24.7%) was due to volatiles or extraction pro-
cedures, the half-life estimations 'from the normalized & values

A S

.are not considered-to-be right.
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.- APPENDIX C

Table 5 gives the 112 daf material balance profile fbr

- 12 -
 M-4860

’

the degradation of FMC 57020 in Cosad sandy loam, Dunkirksilt

loam and Hagerstown clay loam soils.
FMC 57020 is approximately
. and Hagerstown clav loam.

to be approximately 28 days in Cosad sandy loam.

and 19.6%, respectively.

Minor levels (<1.0% total) of unidg
- were found in the soil extracts.
".to 43.5% in the Cosad sandy loam whi}i in the Dunkirk silt
_loam and Hagerstown clay. loam soils.

The half-life of
99 days in both Dunkirk silt loam
The half-life of FMC 57020 was found

ntified metabolites

CO2 evolution increased

CO2 evolution was 8.3%

At 112 days post extraction solids
(PES) had increased to 39.3% in the Cosad sandy loam, 50.5%
in the Dunkirk silt ‘loam and 40.9% in the Hagerstown clay loam.

. - TABLE " 5
- Methylene ¢ FMC 57020 |
112 day.Material Balance 1!
PRODUCT ﬂﬁcosnn SANDY | DUNKIRK SILT | HAGERSTOWN
- __LoaM_  LOAM CLAY LOAM
FMC 57020 16.1- 40.4 .| 38.5
Unidentified Products| . 0.8 0.7 0.9
~ |Total Nompolar - 16.90 41.1 39.4
* |Polar | © 0.3, 041 0.1
14co, o435 8.3 19.5
PES I 39,3 . "~ 50.5 ._40.9
lrota1l 100.0° 1100.0 100.0

.102.3%.

1

Vl)Represents a normalized % distribution of total recovered
- -Recoveries-based on applied:radiocarbon:

¢,

;anged £from 75.3% to

Photocopizd a8 per OPP Sccurity Procedures Marusl
Da:e:[/,_[#j[}!}:?‘:- S H.c vmpany; £ “i<
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: Conclusion

The same conclusion.from the previous review (12/2/84) stands

.gxcept the half-life estimations' (see “Comments”).

‘This study is not acceptable for the aerobic soil metabolism

data requirement until ‘the points in the "Comments™ section

--above are addressed.

‘Analysis of FMC 57020 Soil Bound Residues. T. A. Bixler,
'FMC Corp. P-0878, 5/21/84, Rf. E1855, .E2382, EPA Acc. No.

072819 .(Rf. 5).

‘Experimental

Non—extractable residues remaining -in sandy loam and

clay loam soils after 28, 56 and 112 days (section 3.3,
above) were subjected to Soxhlet extraction with methanol

~.followed by acid:(HCl).hydrolysis. The methanol extract
was analyzed by TLC/autoradiography. The hydrolysis

solution was partitioned in EtOAc and the EtOAc fraction

‘was.'subjectéed to HPLC/TLC ‘analyses. : The extraction scheme
- is-shown below.

SOIL

Pt

.

193] g+ 69) .- (111) Ha

Phorocepizd as per OPP Securiiy Procclures Menaal
Dure M. 28 |50 'r:-Sf/..__-;.Cg;:; ",;:.f.‘.:’.%...

Acieson ¥ d])f,? EPS ‘.- ) ) I Et0Ac l : : . AQUEDUS :

-
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‘Radiocassay was done on liguid and solid samples .and the

individual radioactive spots on TLC plates.

Results

The previous study (section 3.3) showed that most of the
radioactivity recovered in Methanol/H0 was attributed to
unaltered FMC 57020. The continuous extraction of the non-
extractable soil residues with methanol released additional

‘unaltered FMC 57020 (4.4-10.2%). Acid hydrolysis also resulted

in removal. of 14C residues. Unaltered FMC 57020 comprised a
significant portion (75-90%) of the radiocactivity. The
results are summarized in the tables 1 and 2.

-Conelusion

" About 40% of the non-extractable residues after methanol/H;C

blending could be released by soxhlet extraction and acid
digestion. Parent compound, FMC 57020 comprised 75-90% of
the released residues.

Recommendation

Since the position of “labeling was in methylene moiety
of thz compound, it can be expected that parent compound
and 1 co, would comprise significant portions of the radio—

" activity 'recovered. -Soil metabolism studies (this study
arnd the study in section 3.3) with methylene-l4c FMC 57020

can tell the decomposition rate of the compound. However,
a study using ring-14C FMC 57020 would be beneficial in
determining the soil :metabolites of the compound.

Metabolism of Carbonyl-14c and Ring-14C FMC 57020 in Soil

¢ - under 'Aerabic and ‘Anaerobic Conditions.. T.A. Bixler, FMC

Corp. P-0881, 5/24/84, Notebook Rf. E2885, E3443, EPA. Acc.
No. 072819 (Rf 6). )

Using carbonyl-14C 57020 (20.04 mCi/mM, 98.4% pure and
ring-14c 57020 (20.12 mCi/mM, 97.8% pure), soil metabolism
study of FMC 57020 was done to provide additional soil

" degradation information.

for the identification of metabolites, reference compounds

‘were “used in HPLC; they are listed on the following pages.
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P-0881
- &
2-zmethyl propanamide oy ;
, (ﬂz) 2m2
FIC 14788 2-Chiorobermaldehyde  cwo
ML 52020 2-1{2'-Chloropheny) Jmethy1]- ) 1
: T #A-gimethyl-3-isoxazolidinone °
CHa 0
“PNC 55626  2-[(2°-Chlorophenyl)methyl]}- - .
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- .zolidinone o -

- FMC 5708) . - [(2°<Chlorophenyl j-
" methyll-4,4-dimethyl~
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~idinone

PME 3436 "2-Chlprobenzyl chioride
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Three soil types were used and their properties are summarized
in table 1l.

Table 1

N Texture - § €

- ~ Matter Bulk
{sot1 sand | st1t | Clay | (%) cec/ | pn | Density®/

Hagerstown Silty . '
Clay Loan- ¥/ |20.8 | 54.8 | 2.0 | 2.3 s |75 ] 1.8
Dunkirk Silt Losm |30.¢ | 55.2 [ 14.4 | 3.1 4.2 {70 | 133
Cosad Sandy Loam -|56.4 | 35.2 | 10.4 | 3.0 161 (7.0 | 118

-hhﬁmladnmpcaurﬂchmuuﬂas-uuumg.
» Y gxpressed as g/c’.
-ySOil textural analysis data indicate that the particular sample used in
this studywas generically classified as a “si1t Joas® soil; however, the
. classification "silty clay loas" tas been retained dus to the soil's
. higher clay content and & desirs to be consistent with prior literature
classification (81). . :

~Spil - treatment is summarized in table 2.

" Table 2
Soil type - Labeling
(50 g Dry Wt.) Aerobic Anaerobic Position Radioact. Conc.
Cosad ‘Sandy loam X X . carbonyl .10.23 uCi = 2.45 ppm
- Dunkirk 8ilt loam X - X "Ring .. >.9.33 uCi = 2.22 ppm
..Hagerstown clay loam X . . Carbonyl 10.23 uCi 2.45 ppm

X Ring 9.33 uCi 2.22 ppm

" All tests were incubated at 25 +°3°C in the absence of light.
'Dupricatersdilwsamplesfwere»taken»atao time,. 2, 4, 6 and 9
*monthsxfrom'tréatment,-vControl«samples-uereJtakan,at 0 .time

and 9 months.

Anaerobic tests .were done after aging the treated soils for
60 days prior -to flooding with. water. .Dried alfaifa hay
was mixed into each sample.

" Evolving CO; was trapped in a KOH "solution.

.The -spil extraction procedure was the. same as described in
.sections.3.3 and 3.4.

_Water layers.from the anaerobic tests were decanted from the

soil, filtered and passed through Sep—Pak. The Sep-pak was

- eluted with CHC1 ).

‘j_?HPLC,TILc;”GC/HS‘aﬁd'LSC“were"nsedﬂforiquantitaticn¢and/or

‘identification of products.



© Results

The results obtained from -the carbonyl-1l4c FMC 57020 aerobic

. test on Cosad sandy loam are summarized in table 3.
Phojocopied a5 per OPP Security Psocedures Manus!

Date: i [ ]ZY Revs: Sﬁ Cerupany; FM (— Table 3
Acession #:.5 28 197, Poace ) ,
ot A e
0 Time 2 Month 4 Month § Konth | 9 Month
s lemc | 3 lxeme | 5 {amec ) 5 jzec! 3
Dist. | 57020 |oist. | 57020 |pist. | 57020 |oist. |57020 |Dist. 51655
MeCl2 (1) . 965 | 95.4 | 32.3 | 310|153 | w1 | 70| 64| 65| s.9
MeOH (111) S 38 | 3.3 3.2 2.5 | 2.0 1.6 1.2 1.0
EtCAc {1¥) 2.4 1.1 3.5 1.8 2.6. 1.2 3.0 {- 1.5
Total FHC 57020 1 95.4 | . | 35.4 184 . | 9.2 . 8.4 N
Unfdentified Products?’ 1.2 3.1 3.6 2.4 2.3
Total Organosolubles | 38.5 22.0 1 16| 10.7
Polar Aguecus (1I, V) .l 3.1 34 % P
1ecg, 9.0 | - 82,7 73.8 76.9"
| Bound Residues (V1) 3.4 9.4 12.2 N .1 s2
TOTAL 100.0 100.0 100.0 100.0 100.0

.-/ Mormalized percent distribation of total recovered }“C. Recoveries based on 0 day data- rauged*roéﬁlﬁ!-ﬂ.
. N—

Residue levels (ng/g) of FMC 57020 may be found in Appendix J. :
- yummzmu metabolites (7), none exceeding D.93. Percentage is total from prganic fractions I, II1, IV,

e i

.~ The recoveries.based on 0 day data ranged 86.6%.— 91.7%.

As the level of FMC .57020 decreased with .time (95.4% at

.0 time to ‘8.4% at 9 months), the evolved COy  increased

"(76.9% at 9 months). An estimated half-life of 36 days

.was reported. . The reviewer estimated a half-life to be

55.5 days-

The results obtained from the ring 14c pMC ‘57020 aerobic test
in Dunkirk silt loam and carbonyl- and ring l4c FMC 57020
.aerobic test in Hagerstown silty loam are in tables 4 and 5.

In silt loam, ring l14c FMC 57020 degraded at a steady but
slower rate. ‘The calculated half-=Iife”of 137 days (173.1

- day by the reviewer) was reported.

- - pegradation of “ring=14C" FMC~57020~and - carbonyl-14c -FMC
'¢53020rwasrvgry»similarainfBagersteunﬁsilgygloamlsoil. .Half-

lives could not be obtained due to lack of data points.
"At 9 months, less than 1% “of parent compound was detected.



-

"P-D881 e
;hwt:o;qu as per OFp Sectisty Procein. | owe . -T ]5
/ale:L'L-J‘e;','i:‘l:'xu'.t:---s:.:...(:o.':" . :r' \;;”‘
Accession # ;7 "”.1‘&;...‘.....; :%.ge o -AABLE 4
© T "RING=2*C FMC 57020 - AEROBIC TEST
DUNKIRK SILT LOAM SOIL - =
MATERIAL BALANCEY /PRODUCT DISTRIBUTION ,
0 Da 2 Month 4 Month 6 Month 9 Month
—— T —T —~
s |smc | 3 fxmc ]z lemc | % TFMC | % % FMC
Dist. |57020 |Dist. | 57020 | pist. {57020 |pist. | 57020 |pist. | 57020
MeCly (1) | 955 | s4.8 | 540 | 531 | 36.2) 304|205 | 287 | ma | 97| A
| MeOH (I11) SO B S R | 5.0 781 7.3 79 | 73] 5.5 4.5
~ P Et0ac (1) R 1 84| 3.8 69| 6.1 | 6.6 s.8| 7.4 6.4
Total FMC 57020 . 9.8 .62.9 | 7.8 | 8.8 .| 20.6
Unidentified Products? 0.7 1 1.6 3a | 2.2 2.7
-
Total Organosolubles » 85.5 v 64.5 80.9 44.0 -} 33.3
. ] Polar Aqueous {1I,¥) 0.6 2.2 ' 2.4 3.6 2.7
15¢o, 22.1 1.5 35.4 47.8
.| Bound. Residues (V1) . . | 3.8 - . | 1.2 _ 15.2 4 17.0 - 1.2
1 ToOTAL 100.0 . 100.0 100.0 100.0 100.0

v Normalized mcint distribution of total recovered !‘C.. Recoveries based on 0 day data ranged ¥ -4~100.0%.

Residue levels {ug/g) of FMC 57020 may be found in Appendix J.°

. TABLE 5.

~ CARBONYL-1*C AND RING-!“C FMC 57020 - AEROBIC TEST
S e .- HABGERSTOMN SILTY CLAY LOAM SOIL

MATERIAL BALANCEy JPRODUCT DISTRIBUTION

B S T T T
- ; ' nth Month
S ———p—— e meg gpasmran.
1 s sl 2 jxmc | 3 jsmc| 3 | 3P
Dist. |57020 § Dist. }57020 | Dist. {57020 | pist. | 57020
weCl, (1) o 1.8 | 15) 10 | 08 | 1.6] 14| 1 1.0
Meon () .. {.w1f{ o8| W . | 0f 07| wa
CfEtoac () 0 0 1 32 18] wa 2.2 1.5 WA
roarmcszoa | T | aa 0.8 ] 3.6 1 1.0
Unfdentitied Productsd | ‘z.0 1 021 1.2 0.1
. "|Total Organosolubles 6.1} . 1.0t 4.3 141
¢ |polarAqueous (13, ¥) .| 3.0 | ol 0ad] .| c3e] -]
140, ' - | .8 | 8.8 | 6.9 ] 8.1
Bound Residues (VI)- . | 381 |~ o | 0.3 | o+ | 249( - | 30.8
{TotaL | . Jwo.o.. . | 100.0 100.0 . - |100.0

.- 4/Mormalized percent distribution of tota) racoversd 1. :‘Recoveries based on D day data

(Cosad and Dunkirk sofls) and ranged from/87.5-100.5%.
#/55115_not subjected to MeQH soxhlet or acid hydrolysis.

V/yntdentitieq metabolites (5-7), none axceeding 0.45.: Six-sonth percentage is total
... from orqanig fractioms. 1, 111, end IV. :

4 ytmidentiﬁed metabolites (7), none exceeding 0.5%. Percentage is total from organic frsctions I, III, IV.



Ccmpaflson~of'l4co evolution from the three soil types
(Figure 1) "indicatss that both the heterocyclic and aroma

moieties are equally .susceptible to mineralization process and

the degree of mineralization varied with soil type not with
position of labeling.

..Analysis.of the extracts from anaercbic soll and water -
samples by TLC indicated the presence of one major

and several minor metabolites. The major metabolite

from both carbonyl- and ring-l4C labeled samples was
identified as FMC 65317, the reductive N-0 bond

cleavage product of parent compound. |

£l
: D™
: ﬁ-CHz "/ N\
>C3H =

The distribution of the radicactivity is shown in tables
.6 angd 7.

The analyses indicated that the parent compound remaining after

aerobic mineralization degrades to FMC 67317 under anaerobic
condltlons.

-“TABLE -6 CARBONYL-1*C FMC 57020 - ANAEROBIC TEST o
- __COSAD SANDY LOAM SOIL

T 30 Day - 60 Day |
. s cPMC JFMC | 2 |sPMC |2 mMC
L Dist. |57020 [65317 |Dist. | 57020 §5317
. iMater Layer : .//’7/. R v
MeCla (VII) 14l ps | €5 | 12.5 - | ns T
Polar Aguecus (VIII) 5.7 o 6.9 L &
- ISoi1 Layer : . . . g : '
mh (I) - . ) 705‘4 2.0 . 407 ' aon -0.7 5.5 ’:.’ ‘):‘ E"
1 -MeOH {111} oy 270100 68 23] 0.8} 07 -y
EtDAc (IV) ' .6 | 13 | - 3.0 11| 03 5 \r )
" 3 RN
.. [lotal FMC.57020 . . | ,.;3;2,_%3_‘ L] 24 . X
" Iotal FMC 55317 fnaep | '19.3 Ta
| T aa i
5.9 - . £ 0|
10.3
TOTAL 100.0 100.0 q f) ¢
]

-/ Normalized cent dis..nhution af ’tal recoversd "c Recoveries based
~ o0 day zegngc tsst ranged fro 2T SD>. Resicue levels (ug/9) of .
o g 57020 3nd FME £5317 may be foind in Appendix K. k\'&

g Unidentified metabolites. (3), none exceeding 0.5%.: Percentage is iotal
’?d»"frnn organic: rz:*ians 1.5111. 1y, zad viI.
h V)
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‘TABLE'7 RING-3*C FMC 57020 - ANAEROBIC TEST
 DUNKIRK SILT LOAM SQIL

- Conclusion

30 Day | 60 Day !
% (sFMC [ZFMC | 3 |3 FMC |3 FMC
Dist. (57020 | 65317 IDist. | 57020 | 83317
Water Layer . : l : -
Mell, {V11) 240 | 7.6 ] 143 | 27.4 0.7 | 25.0D B
Polar Aquesus (VIII) 4.8 7.6 - i
S0il Layer . P .
- wella (1) 18.8-{ 8.5 |- 8.1 1333 | 17| 1035 B
 Me0H (I11) a3 3.1 6871 4.9 | "2.2 | 1.4 o
gt0Ac (IV) 5.8 | 4.5 - safas| we] S
Total FMC 57020 24.8 8.2 }?
Total FMC 63317 . 23.2. . 37.3 -\
i 2/ - R 4-,\/ O Y
{nidentified Products 5.4 " 4.6 oS
Total Qrganosoluhless’/ 54.4 | - 50.7 Q 3
‘1 Polar Agueous (VI1II) 4.5 7.8 2oa
.| Polar Aqueous {II, V) 3.0 |- ,;..5\ ;
YT, I . 25.6 |
_ Bound Residues {VI) 14.5 12.%3 l
©{ToTAL 100.0 100.0 f
- Myormaiized percent distribution of-tofal recovered }*C.- Recoveries based
' on 0 day aerobic tast ranged from(54. 8-98.6.. Residue levels {ug/g) of
EMC 57020 and FMC £3317 may be found ppendix K.
y Unidentified metabalites- (8), none exceeding.D.32. . szemge is. tot2?
‘ from organic-fractions.1,1111, 1¥, and VII1.
2/ 1otal of fractions 1, 11I, IV, and V1L
- Comments
Sinte no volatile traps were attached, evolving possible
volatile degradation products could not be detected. Recovery

rates were-reported "as ranges for each-experiment and not- for
. each sample analysis. Since % distribution of radiocactivity
- was.normalizeé from the total radiocactivity recovered, actual
% distribution is-not known.

" “Data tompiled and used in . calculations/tabulations for the
document, but not contained in this section need to be provided.

'~ The reported estimated half-lives:are different: from those
.obtained by the.reviewer.

20(,
- FMC 57020 degrades in-<soil under aerobic conditions to give

'.CD5 -as a-major productes The.rate and degree-of degradation

vary Mith scil itype .with a half-life range of 56-173 days.

- Under anaerobic conditions, FMC 57020 degraded to FMC 65317 {}§;3§
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Sectier 3.%

" FIGURE >
CUMULATIVE **CO, EVOLUTION FROM SOILS

1004 2- Carbonxl-‘“t - Cosad Sandy Loam
3 - Ring=1°C - Hagerstown Silty Clay Lozm

4 = Ring=-**L - Dunkirk Silt Loam

3

1 - Carbonyl-!*C - Hagerstown Silty Clay Loam .

PERCENT . -

' 4
28 58 /94 122 150 by 208 234
" DAYS
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Metabolism of Carbonyl-14C FMC 57020 in a Sandy Loam Soil.

. No..072819 (Rf. 7

Experimentai

This study was done with carbony1—14C-FMC 57020 (14.58 mCi/mM,
98.2% pure) in Cosad sandy loam soil (properties of the soil
are shown in section 3.5) for aerohic and anaerobic soil
metabolism.

Soil samples were treated at .3.49 ppm (10.61 uCi) with
carbonyl—14c FMC 57020 in ethannl (200 ul) having a final
specific activity of 135068 dpm/ug.

All the treatment conditions, extraction procedures and

_analyses were the same as described in Section 3.5.

Duplicate soil samples were taken at 0 time, 29, 60 and

90 days from-the treatment. An anaerobic condition was esta-

blished on day 30 of aerobic aging by flooding with water
(degassed, distilled, pH 6.8). Dried alfalfa hay was mixed

. into each sample prior:to flooding.

“Results

The product distribution/material balance profile of carbhonyl-

'140-FMC 57020 in Cosad sandy loam under aerobic conditions

is summarized in table 1.

The recovery rate range of 92.0-96.7% was reported. No major
product was found while several unindentified metabolites

(8) .were detected {(none exceeding.l.2%). The half-life.was
- calculated to be 28 days.

The analysis of Cosad sandy loam soil after 30 and 60 days under
anaerobic conditions indicated that FMC 57020 was readily
degraded to FMC 65317 (table 2) and no further mineralization
was observed (CO; level remained the same as observed on day
29).

Recoveries based on N-day {aerobic) analysis ranged from
88‘6_90'9 %o

- 'The-percent ‘distribution of several minor products as well as
the major product,. FMC 65317 and the parent .compound is shown

in table 3.

. Comments

No traps for organovolatiles were used. However, the recovery

- {ranged 92.0-96.7% -in ‘the aerobic tests and 88.6-90.9 % in

the anaerobic tests) was pretty good and indicates that
little organovolatiles were evolved from the. carbonyl-labeled

-, compound. .

N 2;’

NV & %\ g
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TABLE 3

CARBONYL-1*C FMC 57020 - ANAEROBIC TEST
" COSAD SANDY LOAM SOIL

MATERIAL BALANCEL//PRODUCT DISTRIBUTION

10 pay? 60 pay?/
3 |3 ] 1 3 ‘3
Dist. | 57020 | 68317 Dist. | 57020 | 65317
.-Mater Layer ) ] . 1
(v11) 208 | 0.6 | 7.8 2.5 8.1 | 197
Polar Agueous (VI1I) 0.2 | ‘N4
Soil Laysr ' . )
aCl, (1) , {10 }ove |30 oS82 0.6 | 13.4
MeOH (III) 27 | 08 | 0.8 31 | o8 | 08
EtOAc (IV) { 38 | v.2 | . 07 | 38-}] 08 }.0.8
. AR . oo
Total FMC 57020 4.5 1 2.2
‘Total FNC 65317 ° {323 - - { a7
Other Productsy 1.5 1 6.7
Total Organcsolubles?/ “.3 o : 43.6
:| - Polar Aqueous -(VIII) . .| 8.2 N 1.4
* potar-Aqueous (I13,¥) | 6.5 o) 68 -
1¢o, Ctas 7V | =8
Bound Residuas (m ne | , 1.9
’ Total ‘ 100.0 100.0

Y mormaitzed percent distribution of total recoversd s pecovertes besed on
0 day aerobic test re from 88.5% - 90.93. mu- Tevels (ug/g) of
PAC 57020 and FMC 6531 say be found {n Appendix I

> ::3/ Time- tg11owtng Tloodiag of soil {60 and 90 days’ afnr'tr.t-nt)-

3’ #inor degradation products (12), mone sxceedisg 0.7%. Percentage is total
. from ovganic fractions 1,111, IV and VII. lsu&ctm 111.5)

Y exal of fractions 1. 111, IV and ¥II.

Phorocopied as
per OPP Scumry Proced:: 1.
Dare: ff IZ‘_‘, . Rev's: e }“““]

Pou

Accession #.4 7 Jog /T --------------
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TABLE

2

PERCENT DISTRIBUTION OF PRODUCTS FROM 30 DNI—/

'AMAEROBIC SOIL/WATER ORGANIC EXTRACTS

e, | mcr Y | meowd/ |econc
FIC 87015 0. 0.2 | - 0.1
A 83918 0.1 0.2 - -
FIC 62632 R ... - -
FC 65317 18.4 12,2 0.3 0.7
FMC 62667 0.5 0.4 - -
'| e s0217 DER A RSN B R - -
P 77039 0.1 0.1 - -
| e 55687 0.1 0.1 - 0.1
A 14788 - @1 - 4 - 0.1
FMC 57020 - SRV R AESEE R E I ¥ B 1.
A 55626 - T} ea - -
AC 57061 - - - -
1 sub-Total 0. 5.0 1.6~ | 2.0
Anidentitied ~2:5. .26, -|os. faz
Total 22.6 17.6 2.7 3.7

Y Dati vepresents one iaterval from one of the replicate samplas.

& hﬂz axtract fros watsr laysr-Fraction ¥II.
3. amz extract from MeQi/water Hod-mction 1.

&Y Fraction 111
5/ fraction I¥

I 1o;e, orsed

3s per 0

Duse- ’/D-“ldy
Accestioz #1071 &

3
AT'\(-lT Feeor
(

“--_..I'J&C
Premmsan...,
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- TABLE 3
CARBONYL-1“C FMC 57020-AEROBIC TEST
COSAD SANDY LOAM SOIL
_ MATERIAL BALAMCE'/ /PRODUCT DISTRIBUTION

p-0882

- 13

| 0 Time 29 Day 60 Day 30 Day
T |3 3 % s J.x .| s 3
Dist. | 57020 | Dist. | 57020 | Dist. | 57020 oist. | sr020
MecL, (1) ‘95.7 | 4.1 45.1 | 434 | 19.6 | 18.6 8.0 1.5
MeOH (111) 8.0 | 6.4 | a9 | 4.2 3.2 2.3
| etoac (1v) 3.7 | 12 39| 14} 33 0.9
Total FMC 57020 2.1 5. 2.2 10.7
| untdentified Products®/ 1 1.6 : 83 | 8.2 3.8
Total Organosolubles . 95.7”_ - 1 56.8 . 28.4 14.5
Polar Aqueous (II, V) 0.1 3.7 4.3 4.1
| ++c0, s . s0.9 | | 825
| bound Residues (V1) a2 RS 6.4 | - | 8.9
Tota? poo-o.. | 0.8 100.0 - 100.D

M -NormVized percent ‘distribution of total recovered *°C. Recoveries based on 0 day data

7.ranged from 92.0 ~96.7%..- Residue tevels (ug/g).of FNC 57020 may be found in Appendix 1.
2/ ynidentified matabolites (8), nome sxceeding 1.2%. - Percentage is total-from organic

fractions I, 111, and IV.
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-An estimated half-=life of 28 days under aerobic conditions
.. was -reported, but no half-=life estimation was.daone..under

anaerobic conditions.

Conclusion

FMC 57020 is mineralized (evolving COs) under. aerobic
conditions with an estimated half-1ife of 28 days in
Cosad sandy loam soil.

Under anaerobic conditions, FMC 57020 readily degrades to

give FMC 65317 :@s 2 major product with. an estimated half-
1ife of about 13 days f{reviewer's estimation).

This study. is .accepted for the.aerobic/anaerobic soil
metabolism data reguirement.

Spil Mobility of ¥MC 57020, L.P. Kimme, FMC.Corp. M-4B62,

‘6191 1982, Rf. EI1530: 70-135. “EPA Acc. No. 248476 (Rf

31).

This study and the study in section 3.8 'were previously
- submitted in .connection with .a reguest for an EUP but were

not thoroughly reviewed by EAB because leaching studies were

‘not reguiredéd for an EUP at that time. ~However, a brief review
- (Dec..3,.1982) of the leaching and -adsorption data indi-
‘cated that FMC 57020 has a potential to leach in the

environment.

“Experimental

* “The relative movement of methylene: 14C FMC 57020 (26.8 mCi/mM,

99.4% pure), atrazine, paraquat and 2,4-D in four soil types
was determined by soil TLC and soil column chromatography.

The properties of the- soil are.summarized in table 1.

Table 1 ' _ Tg?
sk i
- P 1. Oroenic . v N
,  sofls’ cad Si1t Clzv Maver v TG 'pH Density o]
Ten fime sad - SLE 4B 36 13 © 35 £2 2.0 - O
. Oomad sandy lom ., S56.4 32.3.10.8 32 Q71 6.8 .12 CNE
. Donjeitk silt lomn | 28.8 "60.0 15.Z 23~ 109 4.8 1.2 TR
5 - .’ Esgeretouyclmp fem 24.0 ALD. 350 25 7.7 8.8 L2l ?§§;
: : . R
1ﬁﬁkﬁn:r=qu=q=#qegm=-ﬂinnqynmg e
*5&@ﬂ=¢41§g@§ _ . - =
iz é

Fa R ]

W e
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Soil TLC Method: Each soil sample was air dried, sieved
(250 u or 500 u) and was mixed with distilled water until
a-soil slurry was established. After TLC plates were
made, they were air—-dried overnight prior to spotting.
The plates were developed in distilled water and were
subjected to autoradiographye.

The amount of chemical standard applied to each soil plate
and the solvent in which it was dissolved are summarized
in table 2.

Table 2

‘Standard - - ‘Solvent T ug ul dpm
Methylene-l4c  cH,Cl1, 1.14 20 - 285,200
FMC 57020

UL Ring-l4c CH,C1, 3.24 30 277,170
Atrazine

. Methylene-t4c . H,0 ~5.45 .10 372,550
Paraquat ‘

Carbonyl-!4c CH,C1, 0.425 15 228,495
2,4‘-D

Column Chromatography: Soil-column chromatography of the

four compounds was done only in Leon fine sand soil. ¥Four
glass columns (500 x 25 mm) packed with the soil (up to 30 cm)
were saturated with distilled water. Three columns_were
used for 14C FMC 57020 and the fourth was used for l4C-atrazine.
On top of the ‘soil_column, a glass wool plug was placed and
then about 6 g of l4c—treated soil were added. "The actual
radiocactivity added is shown in table 3.

Table 3
Wt. of ]
Column 4 ~ Treatment ~ Soil Plug . Total dpm
1 . Methylene-14C FMC 57020 5.84 g 12,339,803
2 -, -~ 591 . 12,487,712
3 = 5.96 12,593,361
4 UL ‘Ring-14C .Atrazine 5.96 13,264,579

.. The columns were -eluted -with-250'ml1 (20 inches) of distilled
water (5 ml fractions were collected for column #1 and 4.
bulk sample for column #2 and 3).

™
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. -After -elution, soil cores were removed in 6 cm sections from
‘each column. fach treat soil plug was removed separately.
_After air drying and radioassay, the soil core samples were
" extracted with MeOH/water. The extract was concentrated,
passed through Sep-Pak® with CHClp, and subjected to HPLIC

analysis. Radioactivity .in elute was determined.

Results

The Ry values of FMC 57020 and standard chemicals are summarized
in table 4.

Table 4

._‘.mnmmmudmsvmmma

Replicate Nuxber sta
i _Soil Type Chemical _1 _2_ 3 _4_ Yem De
DINE leon fine  Paraguat 0.10 0.63. 0.05 0.06 0.21 9.2
P sand _Atrazine 0.5 0.69 0.75 0.74 0.73 0.02
R ' 2,40~ 1.00 "1.00 "1.00 1.00 "1.00 - —
o ' puc 53020 0.62 0.61 0.57 0.66 0.52 0.03
b:f K . Cosad sandy - Paxaquat. - 0.06 . © 0.08 £.07 '0.23
. 1B  agrazine - 0.30  ..0.3% 0.35 0,08
S ' | 2,40 0.59 - ‘0,70 i 0.65 0.06
LIRS . yuc S7020 0.28 0.7 0.32 0.32 0.30 0.02
€ s punkirk . Paraquat 0.05 0.08 .05 0.01
£3 8 silt 1088  pgorpzine’ 0.47 - 0.46 ° 0.47 0.01
eoa < 2,40  0.61 - . U0.81 - . Q.61 =
Fac 57020 0.34 D.29 0.33 0.28° 8.3 0.03
) .
‘Hagerstown  Paraquat . 0.04 0.03 9.05 0.01
. clay JOSB  aivgring . 0.47 0 - 0.44 . 0.46° 0.02
; - 2,4=0 0.5% 0.58 0.59 0.0

. mc 857020 0,34 0.32 U.28 8.36 0.3 0.03

“The -soil TIC results show that FMC 57020 is categorized as
low to jntermediate (class 2-3) in Cosad sandy loam, Dunkirk
silt loam and Hagerstown.clay loam:but mobile (class 4) in

. ..Leon .fine-sand.

¥ -l
gf“”} Yy
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The results obtained from the column chromatography is shown
in table 5.

‘Table 5
" ¢ vartieal Distribution in Colum

P 57020

T 8std Col #4
Col #1 Col $2 Col 43 Mean Dev Atrazine

il plos 5.6 - 68 . 5.9 53 051 6.9

-6 cm - 5.5? 5.5 .3 .55 .00 5.1-
— c12em - sz €3 68 7.1 100 49
; ' 12-18 ca  10.3 12.3 9.7 10.8 1.40 S
—_ , T 124 e .is,l ‘ :Ls.lz “ 14.2 14.3 0.60 - 6.B

2430 .ca . 20.2 .16.3 .19.3 .18.5..2.00 8.4

Zicase M1 9.5 9.6 A7 3.10 65.1

gotal:’ . 100.8. -180.0° - '100:0 7100.0°103.0 . -100.0

~_About 40% of radioactivity was found‘in‘the‘eld}e and more than
308 was found in the bottom two sections of the columns in
" * the l4c-FMC 57020;experiments.
- The -HPLC analysis of soil segments and elute from the ¥MC 57020
~ test yielded mostly parent compound with a very low level (0.5%)
,df*other‘ptoducts'(2—4)“(see*table~6).

Conclusion

--DFHC¢57DZOr;ppearsﬂtoahave-a;IOW"to'intermediate~mcbilityuin
' Cosad ‘sandy loam, Dunkirk silt loam and Hagerstown clay loam

- but a‘high"mobilttyﬂin~Leon?fineﬁaand.:u£u0u57020ahas a

~ potential to leach into ground water.

215
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Table &
ymuc 57020 (Nethylene-14C)

Lecn Fine Sand
. of

Treated ]
' “Sail  0-6 6-12 12-18 18-24 24-35

L g Gm oa e e .

e~ e = = 0.2 0.0-00

R S
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. Spil Adsorption/Desorption Characteristics of FMC 57020.
" L.W. Froelich, FMC Corp. Rf :E1522, E1522, E 1896, 6/7/82.
"EPA Acc. No. 248476 (Rf 32).

Experimental

Using three concentrations of methylene—14C-FMC 57020
solution in 0.01 M CaCls (8.365 ug/236300 dpm/ml, 0.847 ug/
23922 dpm/ml and 0.080 ug/2257 dpm/ml), adsorption-desorption
studies were done in four soil types {described in section
3.7).

Ten milliliters of a solution was added to 2.5 g {oven

dry weight) of each soil type in a 30 ml centrifuge tube
(pre-weighed) -and was shaken for 48 hours at 22-23°C. . After
centrifugation,-a 0.1-0.5 ml=aliquotwwas.removednatw24,and
48 hours for LSC.

After weighing, edch tube containing the soil and residuail
pesticide solution from the adsorption experiment was

~ diluted with 10 ml of CaCly equilibrated and radioassayed.
‘ “Fresh CaClj solution was made every 24 hours.

. Results

 The material balance was good (105.7%). The-adsorption/
desorption results from FMC 57020 are shown in tables 1 and 2.

Table 1

. Adsorprion - 26 Hours  Adsorption - &8 fcurs

CBees Manal

v . Xoc .
& Lossd sandy loam '2.l2 0.83 88 122 2.58 0.3 81 13
Dumkirk silt loam 6.85 0.21 326 S&62 7.42 D.B2 353 €08
T ¢ o Heserstown silty 2.37 ULS7 W03 X7 U U2.847°0.9% :
e’ aqursoe 0.9% 114 - 196
: "E . " leon fine sand 1.5 0.%6 113 203 1.54 1.00 118 203
R H
TN~
v - Table 2
E ) J9C S7020 Soil Isotherms - Desorption
- M
;s_cg . o ion - 24 Sours .Miw-«m
:‘g_n ..ol Type - . _K_ 1/m Q. Keec' K __ ifn: 9 Kool
i+ Cosed sandy loam 3.38 0.97 101 174 4.5 1.08 14 243
= §
£'4 <

... . Esgerstous silty - 4.10 0.51 166 283 . £.50 1.00 260 <6z
& - clay -losm -

v leoe fisesmmd - 4.21 .1.11 i33¢ -536 . °15.99 .1.28 1230 2104
<'?brty—eight?hour‘adSorptionwccnstantsfcxiwranged;zsﬁwin

. . -sandy loam to 7.4 in silt loam while desorption :constant
(K') varied from 4.2 in sandy loam to 17 in"silt loam.

N

AN
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* -Conclusion

.FMC 57020 has.a low.soil binding potential, conseguently

has a high leaching potential.

Soil Mobility of FMC 57020 Aged Residues, L.P. Kinne,
072819 (Rf 10). |

" "Experimental

Carbonyl-13C FMC ‘57020 was aerobically aged on Cosad sandy
loam (see section 3.5) for 60 days at room temperature

- before. subjected to column leaching study.

The soil extraction “procedure-and subsampling are shown' in
figure 1. Radioassay was done on solid and liquid samples.

All organosoluble fractions were dried over anhydrous

NaS804 for HPLC injection.

~Glass columns (50-x 2.5 cm) were packed to a height of 30

cm with Cosad sandy loam soil after the tips were plugged
with glass wool. Another glass wool plug was inserted on

top:of the soil- and then the columns were saturated with

water before aged residue treatments (ca. 10g) were added.

" For.a 0 day control, the soil was treated with 5 ppm of

carbonyl-14Cc-FMC 57020,

"Total radiocarbon. applied to each column appears as following:

-Elution Time (Hrs)

Ireatment ~dpm - Ry Ry
_FMC 57020.positive control ...12,956,950 . 125 115
Aged soil sample (A) 2,542,371 182.5 197.5
- Post Methanol ‘Blend .(B) ©. 935,722 157.5 16745
Post .Soxhlet (C) 770,213 2210 - 215
Post Acid Hydrolysis (D) 435,105 112.5  112.5

Fach column  was eluted with 250 ml of distilled water for
100-200 hours. Fractions were collected at 100 minute

-+ intervals,; -and radioassayed. ~The soil columns were then
-dissembled and the soil was removed in 6 cm segments. Each

treated soil plug was removed separately. After air-drying,
radiocactivity:was determined by combustion analysis.
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© C. Soil Extraction and Subsampling
FIGURE 1
_ Soil Extraction Procedure
A Subss:i:ple Soil
5 190 496 27 501 290 A
MEOH/Water Blend
.Aqueous | Seil 1 soi1
By Subsample _
11 593 866 : { 2 148 672 §6 819 269
T W | [ Aquesss
12 158 850 41 439 820
' U Soil . ‘
Soil MEGH
Ge——1] Subsample
I 955 502 . 413 597 460 713 726
II1I
R Acidhydrolysis
" .TAqueous . T Soil 5
Photocopicd as per CFT Se.:ux'iry ‘Provedures Manual 906 454 o 1 136 860 ]
] D;re:_éf__]_'_)f,]ﬁﬁev_’:: 5.0 Coxny:;;y- F“';‘C .- . T ' o
Acceson 32,47 ?’ Tab: Fage.
EtOAc " [Aqueous ~
450 240 4 363 880
IV v %
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‘Results

Recoveries were 6$9.3% for the 60 day aged soil and 87.2% for
the 0 day control. The vertical distribution of all treatments
are summarized-in table 1.

Aged soil residues were more tightly bound to the soil than
non—-aged parent compound (ca. 30x). 1In the eluate, however,
more residues were found for the aged soil than the n-day
control (about.3x). The rest of the radioactivity distribution
among the columns was very similar to each other. The movement
of soil bound residues {those remaining after extraction of
FMC 57020) is expected to be negligible.

- Comments

The radioresidue distribution after two months of aging in

tahle 3 of Section 3.5 indicates that about -50% of radioactivity
was mineralized. The rest of the radioactivity remaining on
soil was distributed in FMC 57020 (ca. 35%), soil-bound residues
(ca. 9%), pnifentified organosolubles'(ca. 3%) and polar com—
pounds (ca. 3%).

:Conclusion

“The majority of the aged soil residues do not leach as much as
‘parent FMC 570620. However, a small fraction of the aged
residues leach more than the parent.

3.10 Soil Mobility of FMC 65317, A FMC 57020 Anaerobic Soil
. pegradate, L.P. Kimme, FMC Corp. P-0874, Rf. E3573, 4/25/84.
EPA Acc. No. 072819 (Rf. 11).

© . Bxperimenta:

Tt has been shown that FMC 57020 is metabolized to FMC 65317
under anaerobic conditions (see sections 3.5 and 3.6). SO
the mobility of FMC 65317 on soil TLC plates was compared
with that of parent compound "and "atrazine. Four soil types
were used for the preparation of TLC plates as described in
‘section 3.7. :

The amount of chemical standard applied to each s0il
“"plhte“andftherolventfin~which«it.wasmdissolved are
-shown .below.

' Chemical . ©  Solvent ug ul -~ Total dpm
" garbonyl-l4c FMC 57020 . CH3CN 0.93 15 240,182
ur-Ring-14c aAtrazine cH,Cl,  3.31 10 282,879

-carbonyl-14c FMC' 65317 ‘ca%cl,  1.69 . 30 228,174

A



TABLE 1

.. FMC 57020 Aged Soil Leaching Study

T3C Vertical Distributionl/

" 'FMC 57020
: : 0 Day
- Description = Control
"Extractable -

. Soil Plugd 1.2
0-6 cm 17.6
' 7-12 cm 48.3
13-18 cm 30.4
19-24 cm 1.5
'25-30 cm 0.4
.Eluate 0.7
" TOTAL 100.1
- "Recoveryd/ JB7.0

- Yiormarized percent 14C distribution.

:4ee extraction procedure in Figure 1.

e -%oj.lmta.’mingtesidnesthat were applied to .columns.

A% .v/4 .Y n2/
60 Day . - 60 Day 60 Day ‘60 Day
‘Aged Soil MEOH Blend Soxhlet Acid Digest
- . 51.9 55.2 59.2
. 33,0 34,3 . 36.0 ° - - 36.6
16.5 0.3 2.5 1.2
34.6 4.1 1.3 1.4
13.1 4.9 0.9 0.5
0.5 0.8 ’0.4 -
0.2 . 0.4 - -
. '-.2'1 . 3-3 3.7 g'.l.l
100.0° 100.0 100.0 100.0
69.3 - 10652 .96.3 - 102.6

S iﬁa:nvuyof Tadiocarbon in soil and effluent-based on -dpm contained
.. in soil fraction (Figure 1).

Photacopied z¢ per GPP <
. ‘Daxj; iA .[__J.g'_‘ld'_‘gncv'r:,.«‘_i\ﬁ__Cur:
ccession #C,Z_)._J_:[S_Tab:
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. TLC procedures and’ autoradicgraphyare the same as described

in section 3.7.

Four replicate analyses were conducted for

FMC 65317 and .two replicate analyses were done for FMC 57020
and atrazine. )

Results

The Rf value determinations are summarized in the following

table.

"Soil Type

~Cosad -
sandy
loam

Dunkirk
silt
Joam

- Hagerstown
. .clay
:loam

Leon
fine
sand

CPLeecei d g gy C.‘E.';“»Ss;:iimjn.ef.
D."::._’_{,}__}a'_éy.\;: : )

S In all soil types, TMC ‘65317 showed higher mobility than
- FMCT57020.

- Conclusion

5.

FRSTNUA 5’.' :9_7_2{__/_21‘5:

.................
.......

FMC 65317, an anaeroﬁic!soil metabolite has a very
high - mobility in soil.

" Chemical =~
“FMC 65317
FMC 57020

Atrazine

FMC 65317
FMC 57020

" Atrazine

-FMC-65317
- FMC 57020

Atrazine

"FMC 65317
“FMC 57020 -

W FMC

&2
N

- -Replicate
T 7 3 ;s X
0.50 - -0.62 - 0.54  0.55 055 -
0.20 D.21° 0.21
0.31  0.27 0.29
0.69 0.69 0.65 0.68 'D.68
.9:22 - 0.19 o2l
0L ¢ 0.27 0.29
065 D.63  0.66 0.5 0:65
0.32 . 0.28 0.30
0.45 0.4 0.43
1.0 . 1.0 1.0 1.0 1.0
075 0.73 .74
0.88  .0.B2 - 0.85

"Std.
Dev.

. 0.08
<0.01
0.03

0.0z
- 0.02
0.03

= 0.01
S X0
0,03

o

<0.01
D.01
. 0.04

N
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Mobility of FMC 57020 Residue in Soil. S. Witkonton,
No.. 072819 (Rf. 12)

. Experimental

A loamy sand plot (B4% sand, 1.2% O.M. 120x150 ft) was treated
with FMC 57020 4EC at 2.0 1b ai/a using a preplant incorporated
application technique. The field received two major rainfall
events plus one irrigation event and a total of 13.9 inches

. of water (rainfall.plus irrigation) throughout the 61 day

study period (table 1).

‘50il samples at four depths -(0~1, 1-2, 2-3 and -3-4 ft) .were

. ~¢aken at 0, -3, 6, 11 16, 21, 26, 31, 41, 51 and 61.days.

A total of four cores per depth was composited to form the

. 'sample for each sampling day. The sampling scheme is outlined

in figure 1. An untreated plot was sampled at 1 ft increments
to 4 ft on days 0, 11, 21, 31 and 6l.

The soil properties at each depth are summarized in table 2.

All soil samples were analyzed for. residues .of FMC 57020
and FMC 65317. Soil samples were extracted by hydrolyzing
with 0.25N HCl followed by partitioning in hexane and
washing with NaHCO3. The hexane extract was quantitated
for 'FMC ‘57020 with GC (figure 2). For the gquantitation

. of FMC 65317, the acid hydrolysis solution was partitioned

in ethyl acetate. The ethyl acetate solution was washed
with NaHCO3 and derivatized with pentafluoropropionic
anhydride;‘"The‘pentafluorophenyl FMC 65317 (PFA-FMC 65317}
was quantitated by GC/MS at ion 352 {dechlorinated ion of
PFPA-FMC. 65317) (figure 3).

The method sensitivity for FMC 57020 and FMC 65317 in soil
was validated to 0.10 ppm. Detection limit was 0.02 ppm
for both compounds.

Untreated samples were fortified and average method recoveries
were determined at 90 + 13 and 87 + 15% for FMC 57020 and

FMC 65317, respectively. PFPA-FMC 65317 derivatization yield
was 9B%.

~_Results

" .all residues of FMC 57020 were found in the top 0-1 ft

soil samples. No FMC 65317 were detected in any soil

- sample at any depth over the €1 day study period. .Table
. 3 summarizes- the -average residues in soil.

93
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FIGURE >

. FMC 57020 SOIL METHOD FLOW CHART

| nvoRoLYZE (025N 1)

PARTITION (Haxane)

SODIUM BICARBONATE
MASH

QUANTITATION WITH
6C.(NPD) .

FIGURE 1

-~ FMC. 65317 SOIL -METHOD FLOW CHART

~ | uvoroLY2e- (0.250 HCY3T

| PARTITION (Ethyl Acetateq

" " [PENTAFLUGROPROPTONIC

DRIDE DERIVATIZATION|

%

| soorum szcansonare

DISCARD

GC/MS'
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. g TABLE 3

SUMMARY OF AVERAGE RESIDUESY/

. foeys Sampling Depth [ rrehsersge Residue (gon)
. lapsed (Ft) i
N S % 0.30 0
1-2 ' 0 0
243 D 0
3-4 0 )
) . 3 0-1 , 0.38 0
1-2 . W . m
2-3 © D
34 . 0 )
o T 1 B I % ND
-2 L N
-3 ’ ) D
34 w0
n - DBl 0.12 © WD
1-2 )
23 ) o
. 3-4 , 0 w0 .

1% 01 0.25 o
T1-2 A 0
24 L1 ‘W
34 ] )
2 01 ’ 0.10 #0
o 1-2 - , o
B = DR ) .
3-4 : ]
26 0-1 i =21 0
SRR IR 3 " %0
- " 23 ' ) "]
. .34 ] »
| DU DR % 0,16 R
- 1-2 0 0
2-3 ) ND
34 0 L]
N b e ‘0.3 ‘M
: 1-2 i -’ w0

. c2e3 ) w0
34 : ) )
| o1 , 2.20 0
Twimd e vwdoveded = 1 L)
B R ! ® .
34 ) )

#1. 0-1 0.14 ©
.- N . 4 B ] rLE -4
- 23 ] "]
= ) ] »

Van averspe restdue salues sare compiled from Table 5
- . . e e L T A:cgis}on'#:.Q.Z;"ffa(.i:'l"z'J-..............1‘ig~:....._...
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.FMC 57020 residue.in soil declined from 0.80 ppm at 0 time
“to 0.22 ppm at 6 day treatment time. Btween days 6 and 61,
the residue level fluctuated between 0.10 and 0.25 ppm.

It was reported that a calculated half-life of 10 days was
obtained for FMC 57020 (see figure 4).

Figure 4

§ £ Gl cmmaanns
T Al mcseemsmemer® T -

Accession .

0 Time (Log Deys)

B | ) 3 ry ——r f‘W Tiae (n.”)

‘Comments

. The logarithmic scale.plot of residue decline in figure 4
does not make sense. .If the compound follows the first-
order decay, the equation would be

‘o = a—kt

C = Cue

- that is,. InC = - kt +.1nCq

So the plot would be made time vs log concentration. In
figure 4, the plot was made with concentration vs. ldog time.
" Accordingly, “the ‘half-life of 10 days obtained is not valid.
The soil residue extraction procedure included a HCl reflux

“" ‘and -an-organic solvent partitioning (hexane for FMC 57020
. -and.ethyl:acetate-for FMC -65317):and: NaHCO3 Wash. '-The

‘i.follow1ng guestions are raised:

21)- Do PMC-57020 and FMC 65317 form respective salts-with
BC1?

‘l*“’}

,\‘3“‘!

N\



46

- 2) - If they do not form the salts, are they soluble enough

to be extracted efficiently in water?

'3) If they form salts, isn't it necessary to basify

the acid extracts before partitioning in an organic
solvent?

4) Wwhat was the NaHCO3 wash for?

5) It was reported that the method sensitivity for FMC 57020
and FMC 65317 in soil was validated to 0.10 ppm and that
the detection limit was 0.02 ppm for both compounds.
However, in table 2 (table -4 .in report) none of the

“residue levels were between 0.02 ppm and 0.1 ppm.

~Conclusion

The leaching potential of FMC 57020 residues cannot be
determined from this study until the registrant provides

..adequate .explanations regarding the five-guestions above.

'3.13

PMC 57020 Soil Mobility — "PESTANS Modeling. F.D. Martin,

. FMC Corp. P-0904, 7/2/84, EPA. ACC. No. 072819 (Rf. 13).

This study was reviewed by Matthew Lorber, Agricultural Engineer,

‘Environmental Processes and Guidelines Section/EAB.

'In general, the FMC modeling'study utilizing PESTANS was

well done. The important first: step of field validation was
‘followed and this step is often overlooked in modeling studies.

- However, I would not consider the results conclusive and would
.recommend further modeling if -FMC. would like:a modeling exercise

to be part-:of their registration package. =The reasons for
recommending this are as follows:

o The version of PESTANS utilized by FMC is out dated
and, in fact, incorrect. - The updated version requires a
further parameter, saturated hydraulic conductivity to
describe the soil. - As well, the degradation rate of the
pesticide required as. input to PESTANS has been described
by Dr. Enfield as the "soil-based" decay rate, which
~ ~differs from the "overall® decay rate which was input
. ‘to the study by FMC.. ' The decay rate input by FMC.was
7 0,00446 hr—! (according ‘to my calculations, a half-life
of 6 days translates to a decay rate of 0.0048 hr-1).
The soil based decay rate required by. PESTANS to reflect
“a 6 day half-life should be 0.0090 hr—1. Interestingly
- enough, a.decay.rate 0f 0.00446 hr—1 translates.to a
- half-life of 11 days, so FMC modeled a‘ slower decay rate
. than. their .field data indicated. .The PESTANS run with

3y
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s
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.the appropriate saturated hydraulic conductivity for a
loamy sand (according to Dr. Enfield) and the appropriate
decay rate showed results similar to FMC's results for
the 30 day runs, although not for the right reasons.
Attached are two PESTANS runs utilizing the parameters

" determined by FMC, including their decay rate of 0.00446
hr~l and the proper decay rate of 0.0096 hr-l., sSpecifi-
cally, both runs indicated that the pesticide would leach
18 cm at the end of a 30 day period, but not leach below
18 cm.

‘For their long-=term simulations, T do not agree with the
parameters chosen for the sand-soil. Although Dr. Enfield
recommends parameters for a "sand" soil in the literature
article describing PESTANS, and these were the input

' parameters used by FMC, these parameters also result in

the prediction of a soil water content for sand of 24 %

by volume. Sand soils-used for agriculture can-have water
contents as low as 6 % ‘and more typically have water
contents in the range of 10-12 %. 1In discussions with

Dr. Enfield, he informed me.that these -parameters were
developed using measurements for -several field soils which
were described as "sand”. He also indicated that a water
content of 10 % can be generated in PESTANS by setting the
‘characteristic curve coefficient-to very low values (0.02)
and ‘also adjusting the porosity. input.’ The water content
significantly affects the leaching potential of a pesticide.
With low water contents, incoming rainfall cannot be stored
in the soil and will leach, resulting in more leaching

of solute.

" Whereas PESTANS has its value in assessing the leaching
potential of pesticides, it is rapidly being replaced by
models which are more deterministic and realistic. These
models ‘typically operate on a daily time step and require
actual rainfall and other weather information to determine
more realistic time-varying recharge rates, rather than
the hourly recharge rate used by PESTANS. For example,
a spring applied pesticide can be subjected to intense
spring weather. As much as 50 % of annually determined
recharge can occur in the three months following .applica-
tion, before the time of significant chemical decay. This
_obwiously can:result in higher: predictions of leaching
than an assumption of steady recharge over the course of
a year. However, this concern is minimal considering that
PMC assumed much higher rainfall -than can realistically
- be.expected. I would recommmend that FMC contact Bob Carsel
oF the EPA Athens Research Laboratory and obtain a copy
. of Pesticide Root Zone Model - PRZM, for their further
- modeling studies.

CF

Qe
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summary

o The modeling studies were well done considering that the
PESTANS model was validated prior to long term simulations
and that annual recharge for long term simulations were
overestimated. Extrapolation to other soil types is a
valid and useful approach.

o TUnfortunately, the PESTANS. model used by FMC was outdated
and , in fact, incorrect. However, usage of the correct
version would not lead to significantly different results.

o The -sand -soil charaterization in PESTANS ‘is generous in

-favor of .the:registrant. I would not consider sand soil
results reported valid, even if the correct version of
PESTANS were used.

o The correct version of PESTANS should be obtained from
 Dr. Enfield. As well, PRIM shoud be used in place of
PESTANS if possible.

.Dissipation of FMC 57020 Residues in Soil. S. Witkonton and

C. Long. FMC Corp. p-0896. " Rf E2824:14-15, 6/13/84,
EPA Acc. No. 072819 (Rf. 14).

-Experimental

Residue trials in four sites (silt 1loeam, IL and AR; ‘sandy
loam, NJ; sandy clay loam, NC) were conducted for so0il

-dissipation studies with FMC 57020 4EC.

FMC 57020 AEC was applied to the soil as a pre—-plant
“incorporated or pre—emergence'treatmeﬂtﬂdt'2ﬁnf1b’ai/a.
' 50il samples of 20 cores per plot at p-6 ‘and 6-12 inch

depths were taken at about 0, 7, 14, 30, 60, 120, 150,

180, 360 and 500 days and analyzed for residues of ¥MC
'57020. A detailed sample~history«is~sbown:in table 1.

Rainfall records are presented in tables 2-9.

The. soil samples were processed for analysis by air-drying
to about 10 % moisture. The soil was then sifted, mixed
and stored at 18°C until analysis.

5
290

T
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TABLE 1

e

- SAMPLE HISTORY

. 2.0 1b.ai/a

Locaticn

Samp ie

“{Identification

Type ot

" Application

Lay
Interval

Ralaigﬂ.ANC

Penns Grove, NJ
{Sandy Loam)

.4 Champaign, - ILL

- {511t Loam)

+{ Marion, AR
{311t Loam)

{Sandy Clay Loam)

MRY-444
MRY-445
MRY-446
MRY-447
MRY-518
MRY-684
“ PRZ-156
PRZ-157
PRA-25

© MRY-418
MRY-419
< MRY¥=420
MRY-421
' MRY-429
MRY-553
‘MRY-675
PRZ-75:
PRA-42
MRY=577
- -PRZ=I7

- "MRY=479

- MRY-470 -
MRY-478
MRY-475
MRY-476
MRY-463

- MRY-482

- MRY-467
MRY-465

1 - MAY-837

MRY-646
PRZ-16
PRI-15
" "PRZ-58

-+ -PRIZ=86

- MRY=472
" PRZ-262

T MRY-493
- MRY-494
- MR Y899
MRY-669
MRY-563
- MRY~=497
MRY-551

TPRI-13

- PRZ-105

2 PRZ-ZT71

PRE
PPl

"PRE
PP1

‘.- PRE
PPl

PP

0, 7, 14, 30,
323, 07

0, 7, 14, 30,
%0, 120, 180,
- 365, 514

. 2,9, 14, 30,
€0, 120, 209,
366, 500

‘1-p, 7, 15, .30,
“38,°135, 186,
338,498

80, 152, 133,

' DOD4L/3287C-4
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TABLE ,
" PRECIPITATION DATA
PENNS GROVE, NJ
Month/Day/Year Inches Month/Day/Year |  Inches
| May, 1982 o _September, 1982
28 - 2.0 - 3 : 0.04
' o .20 0.07
June, 1982 23 0.08
] 0.05 27 | _1.00
g gg; October, 1982 '
7 D.0S 19 0.02
13 2.00 25 1.80
16 0.01 . Total | 1.82 |
22 0.02 ;
29 0.03 . November, 1982 !
30 | _0.06 . 1.05 |
Total 2.83 13 1.02 |
July, 1982 ' ;j g-g; i
3 , . .0.09 28 1.04 ‘
23 - 0.03, 30 ,, 0.05 !
27 2.90¢ . Total —3.20 |
‘29 - 2.80Y :
30 ' 0.01 “December, 1982
] Total “5.83 3 0.01
| August, 1982 . __;12 g'gg
5 0.03 16 0.07
|. 8 .0.07. -19 - 0.01
1 10 0.03 25 0.01
117 0.06 30 0.05
1..23 ..0.08 .. .Total | - 7.0.27
.25 . |- _0.03 o
© - Total| T0.30 o
lll"igatEd CFP Secuabiy g
b 71 9“;1@.;:{;:“'-‘ “;/; cor F e
e €72 T —
M
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. TABLE 5 P-0896
=38
" PRECIPITATION DATA A LB
- PENNS GROVE, NJ i
K L 1T et ST
Month/Day/Year | Inches | Month/Day/Year Inches
January, 1983 - : | May, 1983
4 0.07 4 0.04
10 1.02 15 0.03
15 0.05 16 1.03
24 1.02 4l 20 0.01
) RN BT (' RN | N3 1.00
" Total 3.16 | 22 0.09
- 24 - 0.01
‘| February, 1983 26 " 1.02
. 1‘12 - Jg..gs(sncﬁ gg T B g‘gé
17 10570 “Total 3.31
23 0.03 4
2 0.02
‘March, 1983 3 0.01
. 0.08 19 0.03
21 1.09
7 d 0-03 v ‘28 ’ . . ] 04
~ - 0.07 | Total | "Z2.19°
1D 0.03 | ota :
135 °-0 July, 1983
{21 2.03 17 1.02
127 S 1.02 19 ] 0.02
Total - 4.29 Total 1.04
{ April, 1983 S August, 1983
2 0.07 L5 0.03
7 0.02 11 1.03
-8 +.0.02 17 0.01
10 1.08 22 0.02
15 . 2.50 29 | 0.06
19 . .0.01 . .- < Total. 15
24 |, 108 - ' -
ctotal {P || September, 1983 |
‘ 12 0.09
413 001
15 -1.00
" 21 2.50
23 1 _o.0
- Totat | 736
| -October, 1983 | "B
. N
I 3%
23 . <. 150 %
. ... .. Total. . o
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TABLE 4

- PRECIPITATION DATA

MARION, AR

o0 L
. Dae ./'..I..f‘.‘.‘l:ii‘.“.:‘w

-~ P-0896
-39

L Y I

Clh Soe i Ty ot a o
T 6 ﬁ' — /
D82 G

Month/Day/Year - Inches - Month/Day/Year Inches
June, 1982 November, 1982

August,-1982

.Total:' :

October, 1982

120

7

8

"9

10 o
3
43

30

. Total. .

“Total | 167
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- December, 1982 -

-3
4
5

11

.15
.22

23
25

.26
o217
.. 2B

3

" Total

T = P oY -
L]
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TABLE 3
- TPRECIPITATION DATA
MARION, AR
o Month/Day/Year' Inches Month/Day/Year Inches
January, 1983 . - March, 1983
3 0.28 5 1.4
10 0.06 6 -D.08
21 0.60 17 0.24
22 0.29 18 - 0.01
23 0.1 20 . 0.12
24 - 0.20 .. 27 - 0.33
29 0.46 30 - 0.15
30 0.02 Total 2.37
Total .2.02 ’ )
April, 1583
February, 1983 o
1 0.61 2 D.54
_ 3 D.0S
2 0.25
. L 5 1.22
6 0.59
0. 5 0.08
9 -0.30
7 0.72
22 0.12 -8 0.34
23 '0.30 B ‘
9 D.06
28 ' - _D.06 13 0.09
; Total . 2.23 12 1.30
; - 18 0.50
j , 22 0.25
) - 24 1.98
.30 0.24
, Total 7.72
Phows o - o by
Daedl 2 B4 S H o - TFHC

Pazes

£

A\
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P-089%
_ - 41
TABLE 6 Ph.. . - . . X ,
D;:e::/._ _?g‘!fu.v o / 7( .’ R
' PRECIPITATIO“ DmA A.'.‘Ce:;l:ml 'f':';_'é:_?:;é /7:(‘:/‘ T F“/C
CHAMPAIGN, IL T TF N
Month/Day/Year Inches -Month/Day/Year Inches
‘dune, 1982 . October, 1982
14 1.02 3 0.02 A
. 3y 0.96
15 D.22.
7 D.03
18 J.11 .
B 0.10
19 0.12
9 . 0.07
22 .0.04 ,
. - - 19 1.03
28 0.07
20 D.14
29 0.10 28 D.03
July, 1982 31 0.6
Muty, 196¢ Total 3.0]
3 3.82 . ‘ . '
10 1 0.3 ~ November, 1982 Rain - Snow
1B .D.02 1 0.63 0
19 0.02 B
2 0.1 0
21 1.02 .
, 4 -0.01 . 0.
22 D0.01
T 1" 0.23 0
5 e 2B B v
: : 19 - D.58 D
: 20 D.58 0
August, 1982' -7 0.15 0
-5 1.09. 22 . 002 .0
7 0.01 23 0.37 0.2
8 0.21 25 0.02 0
A0 0.1 . 26 .. 0.29 0
4..20 .0.22 . - 27 0.08 0
23 0.01 2B 0.87 0
24 . 0.7% Total 4.33 0.3
26 0.07
30 -0.29. December, 1982
3 0.05 _ 4
R e R\ - -0.02 0
Total | 20T b -
L ) ‘ 3 0.90 0
September, 1982 3 040 - ©
] DG 5 0.18 -
2 0.03 . 8 . .0.01 -0
-6 $ 001 -4} 10 - 037 1.8
13 0.22 14 0.02 0
14 0.04 24 I v+ B |
17 0.37 25 B30 - O
23 , . 20.01 ¢ © 27 o .. 0%2 .0
25 Lo _0.02 - .Total}] 2.38 R X
' Total .47 ~ :
235 NN
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- TABLE -7 Prita. 1 o-o-
- - PRECIPITATION DATA Do g . 5t
CHAMPAIGN, IL Awe o EPTIG
Month/Day/Year Inches Snow Month/Day/Year 1 Inches
January, 1883 May. 1983
9 ‘ 0.2 0 1 2.4
10 0.02 0 3 0.16
n 0.04 ~ 0.4 3 0.0
21 ‘.11 - 0.3 12 0.02
2 0.34 1.1 13 1.860
23 0.1 1.0 14 .15
26 0.02 - 0.2 18 0.80
29 _ 0.08 .0 23 0.38
Total 1.46 25 0.02
: . 2B 0.77
February, 1983 30 0.02
1 .31 0 Totdl |~ 76.33
. 4 :
Z 0 June, 1983,
5 0.0 R .3 D.70
6 0.10 1.1 4 0.10
24 0.02 0.1 5 0.14
Total .13 14 0.77
. 18 -0.88
‘March, 1983 g g.%o
5 .20 0 -10
6 0.31 0 o _ 9.8
’7 O.QZ "8 s - 'Tm] -
g 0.05 . " : Q. .
10 0.07 0.8 duly, 1983
20 0.88 7.6
26 0.13 D 3 0.34
27 0.26 0.2 - & 0.48
28 0.03 0 30 , 1.05
3 ' 0.01 0 Total 1.57
-~ Total 2.36 August, 1983
April, 1983 3 0.34
2 0.29 17 0.65
3 - 0.07 .22 0.55
: 5.z R
; I - 2
7 ©0.05 Y
8 0.02 » tember, 1983
9 0.59 2? g.ig
1B .0.10 - 1.0,
12 0.1y _ . Total 0.72
13 1.34
14 " 0.19 . October, 1983
16 0.03 12 1.07
27 1.18 )
- ) 14 - 0.20
28 . 0.46
. 2 1.3%
28 ) D.DE ;
b 2 170
-30 Total "1 ER 22 © 186
54T Total | 68

P-0896

.. FMIC
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P-0896
- 43
"TABLE B ‘ 4 | |
" "PRECIPITATION DATA P i P e Gt MK
RALEIGH’ NC Acceiea i.ilf.?.j.:‘ij.: UUNUIUNS (.1 MR
Month/Day/Year _ Inches Month/Day/Year Inches
| June, 1982 i October, 1982
26 1.36 9 0.03
27 0.30 . 13 g 1.25 A\
" Total | T1.66 14 | 0.20
23 1.75
| July, 1982 24 0.37
, - N . ‘ . Total.| ~3.60
4 2.50 :
3 0.3 November, 1982
23 0.95 4 ' D.87
28 0.20 12 0.13
29 0.16 | 13 0.48
31 -1 0.23 - 14 0.05
| Total 5.04 15 0.32
: 27 0.03
| August, 1982 28 0.34
1. o less 28 | Y
S o Total | ~Z.34
9 1.08 ota .
n ‘ 0.27
12 0.05 December, 1982 '
~Total | ~2.54 - 1 o D.50
| , . - . | 0.02
September, 1982 ' 6 . 0.03
4| 18 0.05 Ly g.81
. | 12 0.90
19 0.20 .
16 0.84
21 0.47
19 0.12
22 0.01 | :
, 28 0.01
26 0.77
' -3 30 0.33 |
-3 | .0.18 i
Total 807 ;
&Q ?ﬁ) ‘(M‘?

RN
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. P-0896
TABLE ¢ - 44
PRECIPITATION DATA
" RALEIBH, NC
Month/Day/Year Inches Month/Day/Year Inches
January, 1983 May, 1983
2 0.2D 3 0.39
3 0.23 4 0.06
3 0.01 8 0.01
5 0.37 13 0.02
9 0.01 14 0.79
10 0.02 16 0.48
12 0.02 20 1.16
21 . 0.16 4 ) 0.73
22 0.67 22 0.59
27 “ 0.09 23 0.74
28 0.01 26 0.38
Total -T1.79 27 0.52
' 29 g.ol -
February, 1983 30 0.01 \{ i
2 1.33 Total 5.‘89 t
6 0.94 Do
10 0.78 June, 1983 -
11 0.60 1 0.20 5
14 1.04 -4 0.65 .
22 0.05 70 1.30 .
23 0.55 21 0.20 T
24 D.28 29 0.40 CA
25 0.12 30 0.01
1 26 . 0.01 . Total "2.78 E‘
.28 , 0.21 ) R
*. Total |  76.00 . July, 1983 R
5 0.30 RS
| March, 1983 22 0.60 < 3
1 0.65 23 p.15 G B
] - 1.26 .25 , 0.30 -
7 0.23 Total T.35
B 0.03
9 . 0.01 - -August, 1983
10 0».01 3 0.30
n 0.07 10 0.40
18 37 - Total; 0.
5 03 September, 1983 |
27 0.27 14 0.95
§ 30 0.10 23 47 - 0.10
k3 0.29 Total 1.05
“Total 7.,78 e
. Dctober, 1983
. {-April, 1983 6 4 0.15
-2 ' ~=08. . ~13 . D.87
-5 ©0.02. ya] 0.15
B - 0.02 23 - . 0.95
7 D.04 Total 1.92
B8 20,20 - ; L
9 6N
©10 0.04 i
15 - 2.22
18 0.23
.23 v 0.28
24 " 0.20 o
3.54 ,:2 :);l
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~ ‘The 0-6 inch-depth so0il classification data are shown
~in table 2.

. Table 10

Plo.

so;x. CLASSIFICATION DATA Dw-2# . .cd.

0"5 INCH DEPTH o 'A;fg.sioa- GELT

.. - . .1Seil | % | % | % | % |CEC meg |Textural

Location 1 pH - iSand 1Silt |Clay |OM |/100 g [Class

Champaign, IL | 5.6 [26.8 [59.6 [16.0 |2.5 | 18.7 " [Si1¢ Toam

Marion, AR 1 6.4 |32.8 |a44.8 |22.4 |0.6. | 8.7 |SiTt loam

Raleigh, NC " | 5.9 |52.4 ‘|14.4 |33.2 {3.2 | 3.1 ' Sgﬁdy clay |

S A BT Toam - -

| Penns Grove, N3 | 6.0 |{71.6 [18.8 | 9.6 [1.5::] 4.5 {Sandy loam

.. The so0il samples were extracted as described in section
3.11 by hydrolyzing with HC1l, partitioning in hexane
and washing with NaHCO3. The hexane extract was

- quantified for FMC 57020 with GC.

Method ‘Sensitivity and detection limit were the same as
in section 3.11.

Untreated sample was fortified with FMC 57020 solution
-.»(0.01 or 0.25 ug/ul) prior ‘to-any analytical manipulation
“and ‘the recovery averaged 83 +'14-% for all -the-samples except
. those collected on days 7 and 500. Average recovery for those
samples was 82 + 7 %.

Results

Actual residue levels - of FMC57020found in :ithe top: 6 “inch
and 6-12" level are presented in tables 5-8.

~ Comments

The-report says that "due to the rapld exponential decline
of FMC 57020 residues linear regression equation yields a
-best :£it line when ppm 'values are plotted against days
expressed .as a logarithmic scale (figures. 2-5)%". .All of
-half-life - estimations were done. according to the plots.
‘Please explain the mathematical equations in terms of log

- -“time and. concentration.--Also, see the comments in: section
" 3.11.
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Photocepud e . .
i s onwd . o - ACLY, Y 3 ¥
PULC A per OIT Secwity Prezedozes Mopzal

SR T i« R

ymfcramwntbﬁm;m.

2 Numbers enclosed in-

mm estimated ‘levels
- detectability (0.02 ppm) and less than method smuivizy (n.m m)

Date: [ 12¢ 0% B
* TABLE 5 Accesion #:£220 (F T
SUHM‘I DF AVERAGE FMC 57020 RESIDUES
CHAMPAIGN, IL
{(S11t Loam)
_Average Sofl Residues, ppy
FHC 57020
1 oays B-% Inches B-TZ Inches
| _Lapsed RE PPl 1 PPl
1 2 A gz o) em 0,10 (0.08)2
-9 1 ~o78 -] -v0 -] (o.08) -|.  (0.03)
" - 0.56 © 0.2 (0.05)- | (0.08)
30 sy v.e0 .0.58 .| (0.02) {0.0s)
0 0.26 0.35 (i1} (0.02)
120 0.2¢ .0.36 n %D
1 209 cete o oz 0 )
386 (0.05) 8.15 - ) )
500 - (0.09) - -0.10. D )
TABLE &
..... SIMMRY OF AVERAGE FMC 57020 RESIDUES
" PENNS GROVE, NJ
(Sandy Loam)
- Swarage Soit Residues, ppwt/
. FMC 57020 . :
] Days T 0-C Inches T 6-1¢ Inches
1 Lapsed S N ) S 1 L)
0 1 172 1.42. 0.s2 | 0.4
7 co@ | 1w | o | oa3
14 2.51 . p.89 | (o.m2) " (0.08)
.. 30 i om 0.57 . {0.08) (0.08)
50 0.13 0.38 o 0.14
120 '0.18 2.18 0. (0.08)
=180 e o83 ] 0a4. ] - (0.08) ) {0.06)
38 Cod ey G fmee | (o) | (0.m2)
BiA ' ‘D - {B.03) ND 1]
¥ Ol S

Pge

Y0

NN\
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. Phototopied a8 per OIP Securiey Procedhiss: Mopual

N NPy Y. - TEBLET
Accession #:5726705 T R

L] -
SUMMARY. OF AV:R&{%EIGT 1&7 RESIDUES ’
(Sandy Clay Loam)
#Average Soil Residues, ppn/
] . FC 57020
] vays . —U-8 _Inches B-12 Inches
_Lapsed I - PRI RE
s - 0.8 | D0.72 0.22 0.30
=7 | ves | om | to.oe¥ | toom
14 ' 032 0.2 | (0.03) | “(0.02)
.30 8.3 | . 0.3 - ({0.08) {0.08)
€0 X - S 0.2 - | 0.8 "
) 152 {n.08) (0.09) ] 0
193 | (o.08) - om .- . %D . D
k v.x (0.08) (0.06) n D
507 (0.04) - (D.04) ND #D
- . JABLE 8
' SUMMARY OF AVERAGE FMC™ 57020 RESIDUES
MARION, AR L
. {S11t Loam)
I . ngt’>Soil'la1¢m.¢9l‘-’
: I 57020
1 Days ] U-8 Inches B-1Z Inches
4 _Lapsed PRE PRI PRE
0 - . 0.88° | o0.64 T pa2 ] - (0.03
7 057 | o4 ] © {0.05)
s 0.44 1.0¢ n- (0.08)
0 o.M 1.13 (0.03) (0.08)
‘58 D.3¢ 0.38 (0.08) {0.08)
.} 138 . 030 —. . 032 ] - 40.02) .| :.40.03)
.y - ] oM | (o.e®) | w ] fo.08)
1 338 - ] -(o.08) | o f(0.08) . ‘N ]
4% (0.03) (0.06) w o
“ . _ND = None Detected -

1/ gorrected -for average mwthod recovery

2/ mumbers enclosed in parentheses are sstimated levels above method
. ... detectability. (0.02 ppm).and less than method seasitivity {D.10 ppm)

2
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. - FIGURE 4
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"Conclusion

This study cannot -be accepted for the following reasons:

.

‘The registrant should re-plot/re-calculate the
half-1lives.

° Por the half-life calculations, FMC 57020 levels in
soils deeper than 6 inches should also be considered.

°© gince there were indications that FMC 57020 is leaching,
sampling should -have been done at .depths deeper than
12 inches.

‘Uptake Of Soil-Aged l4C Labeled FMC 57020 Residues into
outdoor Rotational Crops - 10 Month Interval. S.F. El-Nagger,
J.L. Reynolds, FMC Corp. P-0871, 5/11/84, Rf E2238:1-115,
E3366:27-40, EPA Acc. No. 072819 (Rf. 15).

_Experimental

After l4Cc FMC 57020 {ring labeled, 1.97 mCi/mM, 98.A%; carbonyl
labeled, 2.09 mCi/mM, 97.1% pure) was sprayed at 19.7-21.4 mg
ai/sqg ft using an Anaspra Aerosol sprayer, the soil -in-each
test plot (1 x 10 ft, sand, 25.2%;.silt,. 56.8 %; clay, 18.0

%, 3.3 % 0.M.) was hand tilled to a depth of 4" and soybeans
were. planted (6/16/82) in rows about 2".deep. Soybeans were
harvested after 118 days.

‘Ten morrths (310 days) after chemical-application, the plots
were hand tilled to a depth of 4". Rotational crops consisting
of corn, oats, cabbage and sugar beets were planted (4/26/83).

. Corn, oats, and sugar beets were direct seeded -while 3-week

old cabbage plants were transplanted. -Additional crops were
planted outside the treated area for control samples.

Triplicate soil samples (0-6" and 6-12") were randomly collected
from each plot prior to planting (10 months) and harvesting
(16 months) the last rotational crop.

Rotational crop sampling was done at 45 days (ocats, cabbage
and corn) and at 85 days (sugar beets) for immature plants

and .at: 97 days (oats and cabbage), 113 days. (corn silage) and

167 days (corn and sugar beet crops) for mature plants.

- .plants were combined according to ‘type and l4C label.

All plant samples (except mature oats and corn) were frozen
‘in liquid mitrogen, chopped and ground. "Mature oats were

- ‘separated into grain and straw while corn -was separated into

'?'grainvand stover. The two grain samples were just ground.

'uSubsamplesvwere taken.in triplicate and radioassayed by

combustion: analysis.
A%y
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Radioresidue in soil sampleé was determined by radiocactivity
in post extraction solids and radioactivity in MeOH/water
extracts. All radioassay was done in triplicate.

The extraction and purification schemes for soils and crops
are shown in figures 1 and 2. '

- The acetonitrile fraction {xx) (fig. 1) from the rotational
crop was analyzed by HPLC along with known analytical stan-
dards. Concentrated CHyCl; (VIII) from the soil extraction
procedure (fig. 2) was isotopically diluted with unlabeled

"PMC 57020 and analyzed by HPIC.

Concentrated organosoluble extracts (VIII, X, XII) (fig. 2) N
“from the soil extraction were subjected to TLC (Analtech .
silica—-gel GC, 250u, CHCl3 : MeOH = 98 : 2) and autoradiography.

* The purified organosoluble extracts (XX) (fig. 1) from' the -
.-sugar beet tops. and cat straw were spotted on either Analtech
silica-gel CF, 250u or Quanta/Gram silica gel GF, 250u.

- Results
Radioactivity levels in the immature rotational crops

rranged¢0.65*ﬂglrppm’forzbath"labelsa(tablerl).

Table 1

~ JOTAL 1*C RESIDUE (PPMY) CONTENT IN IMMATU
o ROTATIONAL CROPS :

fotatiom] . j————tHC 57020 :

Crop _i_Carbonyl-*C | Ring-3C|
Corn - 0.098 0.077
fats oo - 0,092, 1 0.098
4 Cabbage -~ | "®moso - | . 0.073
L |Sugar Best Top. | 0.047 .| -0.081
"I * - * Beet | - D.046 " 0.064

Voom (ug/g) equivalent to FIC 57020

" Photocopied ¥ pér OFP Securicy Procedurés Manusl
Derer /2L 24 Rev'r: S f Ceroany; V7oA C-”
P Accestivn #Z.c’"?#[,z‘fﬁ"“,, ,.,_,“,,.";br.:_,._,,,,_,, -

"~ In- the -mature rotational crops,. oat .straw:and.grain showed
rthe*highest.14C»residues’(0;07 "0.12 ppm).  The total léc

- residue levels in rotational crops are shown in table 2 and
~14C-residue distribution .is-shown in tables.3 and 4. ‘
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TOTAL 3*C RESIDUE {(PPML/) CONTENT IN MATURE
ROTATIONAL CROPS

F™C_57020 _
-1 Crop Carbonyl~2*C Ring-3C
‘Carn '
Silage g.013 8.015
. Stover 0.028 0.045
Grain 0.016 0.018
Oats .
Straw . 0.7 - B.118
Grain " 0.070 0.08s,
- Cabbage 0.032 D.022 ;bcrocopied &5 per GIP Securiry Proraduses M!n}i'
are:!'L"':J""JI-‘E-RCV'I:..SZ_Q.___.CC;_- e £ .
| *Top 0,082 . 0063 | Acceson FLBL e NK_
Beet 0.021 0.032

Y ppa {ug/g) equivalent to FMC 57020

“. TABLE 3

14C RESIDUE DISTRIBUTION IN DIFFERENT FRACTIONS
* FROM CARBONYL-3*C FMC 57020 APPLICATION (2 1b/a)

Corn Cats Sugar Beets Cabbage |
Silage Stover Grain Straw Beets
dencvion | s Loom | = L (pom | 2 [ opm) | 3 | (pom)] % | (pom) | 2 | (pom) |
| tesane (V)| -] ~- | 1.5j(o.o01)| 4.7)0.001){ 0.9 [{(0.001) 0.5 /(9.000){ . 0.8 |(0.000) |
| cuelx 1| 0.7{(0.000)] 14.7{(D.008) | 45.8{(D.007)] 3.4 {(0.002) 4.0/(0.001)| 8.3 |(0.003)
ot (v | 12.7{to.0o2)| 9.8 1(0.003) | \&.8 K0.002) | 18.4 {0.013) 17.2/(0.00¢} 13.7 {(0.006)
Poler (V1) | 48.9{(0.006)] 22.5)(0.006) 27.0](0.00%)| 26.0(0.018) 30.8{(0.008)] 37.3/(0.012)
Sound (VI1)!37.7](0.008)| 0.4 ](0.014)} 12.7 |(0.002){ 51.3 }(0.837) 45.5[(0.010)] 33.9 (0.0}
4 ol [P, SN 1.8 (om) we] ool wel oo } ‘o‘ w N 1.0 (0.”)
Tromac h00.0 0.013) {100.0 [(0.028) [100.0 }(0.016) [100.0 k0.071) 100.0 {(0.070) 100.0 [(0.042) h100.0 [(0.021)! 100.0 |(0.032)
Wil -
1°C Recoveryl  106.8 81.5 120.2 9.9 T 96.8 87.9 92.6 9.3
 Yoom (ug/g) P 57020 squtvalent .
A/ vou trap {sem Section 11.1)
_ TRBLE 4
- 3%C RESIDUE DISTRIBUTION IN DIFFERENT FRACTIONS
N FROM RING-1“C FMC 57020 APPLICATION (2 1b/a)
—Sorn. 0a Sugar Ssets Cabbage
_ﬁJ'us Staver AL} Steaw ____ 1 Grein h{ 1d
{Praction 3 ! (oom) 2 2 J(pom) | 2 | (opm) 2 | (ppm) 2 | {pom) 2 | (gom) 2 | (pom) |
-} tisnane {IV) ~---»‘ o= | wef a= | el o= | 06[(0.000)) =={ -~ | 1.0{(0.000} -~} <~ | 0.4{(0.000)
OHyCN (I11}{ =) =~ |~ 3.8((0.002)| §.7 {0.201){ ~6.5 | (0.008)] 12.3 K0.011)} 18.6}(0.012)] 3.4 3} :3.2}‘0.001)
4| Talla () -| 21.2 [(0.003) m.—nkamr 25.1 £0-005) | 15.0 (0.018) | 318 K0.026) | 23.0}(0.018) | 22.2{(0.007)} 21.5((0.005)
Polar (¥1) |35.2}(0.006)| 18.9 }(0.008)| 50.3 {0.010) | 20.Y [{0.02¢) | 25.2 K0.021)| 21.2}(0.013)} 23.9{(0.008)| 43.9{(0.011)
.| Sound (V1) |-43.6|(0.007)} £3.3(0.029) 16.9 K0.003) | 57.8 }(0.088) | 31.5°K0.027} | 38.2{(0.023) | 50.5{(0.016)| 2¢.6{(0.005)
- | ot {100.0 {(0.016){100.0 |(0.045) |100.0 {0.019) 100.0 {(0.118) [100.0 K0.08S) [100.0|(0.063) |100.0{(0.032)| 100.0{(0.022)
1 fecoveryy 8.8 58.1 1038 . 9%.§ 8.8 9.3 9.1

" Vg (ugfgl P 57020 scutalent
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Figure 2

3 ~Jures Manual

sotocopied as pet O3 Secusity Proce anal
:::;: l!il.:’.‘.‘.]sf.‘i.llcv'r:.ﬁ-ﬁ. ...... C cr?r'i\ﬂsz..f o B
Ac;c;sion #F:.‘E;Z.J_ﬁ.’.{fi..'rat:.......,......l UG Eiacmeneesonsenar

SOIL
1. MeDH/H,0
: 2, Filter
| MeOH SOIL
g i 8 FFVOR ) |
1. Concentrats
2. MeC) 2 ~
| ? l
MeCly | o
{viaa) - - (1) -
HeOH . SOL1DS
x : (x1)
1. 0.1 NH1 2
2. Filter
L ]

HCY B _

' (V)

Et0Ac POLAR
. (x111)




68

_Results from the HPLC and TLC analyses of acetonitrile frac-
. tion (XX) of sugar beet tops showed at least 11 metabolites
-and degradates from ring-labeled’ FMC 57020, the highest

..of which was 0.007 ppm (32 %) which was attributed to

- 2=chlorohydroxybenzyl alcohol (FMC 87015). O-chlorobenzyl
alcohol amounted 0.004 ppm (24 '3). Parent compound did

not exceed 0.001 ppm (6 %). Other metabolites identified
include monohydroxylated-FMC 57020 (FMC 77039 and FMC 60217),
o-chlorobenzoic acid (FMC 14791), 2-chloro-5-hydroxybenzyl
alcohol (FMC 87016).

"HPIC and TIC analyses of the carbonyl 14¢ organosoluble
fraction showed the presence of at least 11 metabolites
and degradates, the highest of which was 0.003 ppm.
Most of the degradates were unknown and parent compound
- accounted for 0.001 ppm (table 5).

Photocopicd as per OPP Security Proceduies “a'm:.
A

Date: L1125 4dRex ,____.S_._f_ _____ Cempanyi oo

G
Accession # o ““”// S - —

Table 5

k’age-....—-...-—.

* HPLC ‘PRODUCT DISTRIBUTION OF *“C FMC 57020 RESIDUES
IN SUGAR BEET TOPS

Ring-'*C FMC 57020 Carbonyl-'*C FMC 57020 |
HPLC ' HPLC
Fnction-/ % uugy Product Fnction-/ z gpmy Product |
-6 5.9 § 0.001 | FMC 14791 1-7 7.0 | 0.001 {Unknown
710 '32.1.]1 0.007 | FMC 87015 8-13 ‘1 1.7 | 0.003 ]Unknown
Sin-12 1.8]<0.001 | FMC B7016 14-18 1 14.2 1 0.001 | Unknown
o) 13-18 -1 +6.1-1.0.001 | FIC.B3919 . | 19-20 . | 1.3 |<D.001. |Unknown
1720 -23.6 | 0.004 | AC 61569 - - | 21-23 L 3.6 |<0.001 |FME 60217
2R-22 .2.8 |<0.001 | FMC 60217 24-26 2.5 |<0.001 |FPMC 77039 |
23-25 3.9 | 0.0m1 | FMC 77039 .| 27-%0 5.5 [<0.001 | Unknown
126-29 5.7 { 0.001 | Unknown '31-32 3.0 |<0.001 | Unknown
30-34 5.7 { 0.001 | Unknown 33-38 "8.7 | 0.001 :FMC 57020
35-39 .- 5.7 { 0.001 | FMC 57020 |33-42 6€.1.] 0.001 |Unknown
40-45 5.7 | 0.001 | Unknown . |43-45 4.8 |<0.001 ; Unknown
TOTAL -{100.0 | 0.018 TOTAL 100.0 | 0.007 -
HPLC 1 HLe
{ Recovery - | 88-0 | Recovery  [101-7

" Vretention times for the various fractions are shown in Appendix B
2/ pom (gfg) FIC.57020- equivelent {see Appendix.D)
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- Results from the HPLC and TLC.analyses of organoscluble
residues from oat straw are shown in table 6. At :least
12 metabolites were found in the extracts from the
ring-labeled test and a monohydroxylated FMC 57020 was
the highest (0.006 ppm, 23.2%). Analysis of 14C-carbonyl
organosoluble fractions showed the presence of at least
12 metabolites, the highest of which was 0.003 ppm due

to FMC 65317. 1In both lables, FMC 57020 accounted for
0.002 ppm (ca. 9%).

Photocopied as per OPP Secunity Preceduzes Momiad
Table 6 Date: £ |28 Rev'r: % f Company;, (FR1C L N

Accession #: §728Y7 1.0

HPLC PRODUCT DISTRIBUTION OF !*C FMC 57020 RESIDUES

IN OAT STRAW
Ring-1*C FMC 57020 Carbonyl-!*C FMC 52020
HPLC HPLC
] Fraction | % ppgg/ Product Frg_:t'lony ] ppn_gy Product
=6 - {'10.2 {0.002 {FMC 14791 } 16 : | 3.9 [<0.001 | Unknown
-9 . 7.0. | 0.002 | FMC 87015 7-9 . | 1.0 {<0.001 {tnknown
10-12 - | 5.8 |0.001 |FMC 87016 | 10-12 - | 4.5 k0.DO1 | Unknown
13-16 . .| 17.3 |0.004 |FMC 83918 | 13-17 . | 8.5 |0.001 | FMC 83918
17-18 - 4.5 | 0.001 | Uknown . © |'18-20 | 33.4 {0.003 | PMC 65317
{18-20 3.3 [ 0.001 | FMC 65317, | 21-23 9.6 | 0.001 | ¥MC 60217
{223 | 6.1 [0.000 |FMc 60217 | 24-26 - | 6.2 |0.001 | FMC 77039
4-26 | 23.2 |0.006 |FMC 77039 | 27-29 3.8 [<0.001 { Unknown
ja-n 4.5 |D.001 [Unknown | 30-35 | 4.5 [<0.001 | Unknown
- |32-38- | 5.4 |0.001 |Unknown | 36-38 . | 1.1 [<0.001 | Uknown
| 39-40 B.8 |0.002 | FMC 57020 - | 39-40 20.6 | D.002 | FMC 57020
41-45 3.9 | 0.001 | Uninown 4145 2.8 [<0.001 | Unknown
TOTAL 100.0 | 0.023 TOTAL - [100.0 }0.008 i
HPLC HPLC
Recovery | 958 _ | Recovery | 99-0

S -ﬁh llﬂctantion times for the various fractions are shown in Appendix 8
=+ #oom:(up/g) FMC ST020 squivalent (see Appendix E)

.~ ‘Results from -the 14C residue analysis on soil cores ‘taken
© . ..at 0 time, 4, 10 and 16 months afteri:chemical -application
< are shown in table 7 and 8.
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" Table 7

- TOTAL **C RESIDUES. IN soiLY/

Carbonyl-1%C FMC 57020 Ring-1%C FMC 57020
Depth 1Zero |4 Mg |10 Mo 116 #M0 [Zero la Mo l10 Mo | 16 Mo

w—

0-6" | 1.081 1-0.504 |0.531 0.147 10.896710.373 |0.330 -0.182
6-12" | 0.086 {0.190 |0.065 0.012 0.029 ] 0.389 0.088 O.D'l”2
7
prm (ug/g equivalent to FMC 57020) calculated by summati 1%
~ MeOH:Hs0 blend and combustion analysis of PES (31'1) (Figu?': ‘3"; € in \
. . e . Photocopied as per OFP Sezunry Prosedies Mliniir
Deer £l ]2 Y Rev's bl Compemy AL

Table B Accession #: 6728/ T
" TOTAL PPM (ug/g) OF FMC 57020 IN SOIL |
_ Depth Carbony1-1%C EMC 57020 . Ring-1*C_FMC 57020
» ! {Inches) |Zero 14 Mo | 10 Mo | 16 Mo Zero |4 Mo |“10 Mo ‘| 16 Mo
»o’-s 1.001 | 0245 | 0.280 { 0.028 0.834 {0.211 | 0.178 | 0.034
612 0.069 |0.138 |.0.027 | "}/ | 0.020|0.244 {0.036 | Y

3/no 1dentification work was done on the organosoluble fraction due to the
low level of 3°C residue (0.002 ppm)

rhe four -month'sampling showed an increase in 14C residues
in the 12" layer indicating that the residues leached into
the lower soil profile. After 16 -months, .the 6-12" layer
contained low levels (0.01 ppm) of 1l4C residues. 'This may
- jndicate the residues leached further to soil layers deeper
“than'12“inches.

The major product detected in soil at all sampling intervals

was FMC 57020. FMC 65317, an anaerobic soil metabolite was
. detected in older samples (10 and 16 months) but at levels
lower than 1.0% (0.004 ppm) of the’ total soil residues.
‘Polar products. generally increased with time. Bound residues
‘also increased with time and -accounted: for 65-95% of the
_total 14C residues at 16 months (tables 9-12).

Conclusion

" The .application of FMC 57020 -at the rate of 2 1bai/a (1.6~
'1.7x of maximum use rate) resulted in residue accumulation
-$n ‘rotational crops (corn, ocats, cabbage.and .sugar beet) .planted
- 10 months after chemical application. However,. residue analysis

. showsd that a majority of these residues were -either plant

tissue bound or polar. Organosoluble residues accounted

-~ for-less than 0.02 ppm.

- .Resul¥ts-from the soil‘analyses..indicate  FMC 57020 has a —
-potential to leach. - ‘ } QS /

. “The data.support a 10 month rotational crop .interval for <E§SP\
- FMC 57020 when used "at 27°1b ai/a/yr -or less.
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TABLE

9

Photocopied 23 per OFP Sezumiry Pro

Date:/,.

Accession 27 *J’"/ Tk

e J AR

y,

CARBONYL-1*C FMC 57020 MATERIAL BALANCE/PRODUCT DISTRIBUTION
IN 0-6" SOIL CORE

0 Day ! & Montns 10 Months 16 Months
$ | %M T | sFMC ) % | xFMC{IFMC, % |ZPMc| 3P
Dist. | 57020 | Dist.! 57020 | Dist. | 57020 | 65317 | Dist.| 57020 | 65317
¥eCl, (VILI) ‘93.0 | 92.6 | 623 | 80.7| 40.1| 9.7} - - 64| 58| - -
HelHl () - - - -] - w7| 88| 01 120] 83| 02| ¢
Et0Ac (XII) - - - - 78| 45| o04]| 85| 44| 0.4
TOTAL FMC 57020 - 92.6 - 60.7 - | s28 - - | 190 -
TOTAL PMC 65317 - |~ - - - - -l - 0.5 -] - 0.6.-
UNIDENTIFIED PRODUCTSY - 0.4 - 1.5 - 8.3 - - 7.2 -
.| TOTAL ORGANOSOLUBLES . .| 93.0 - | 823 - 81| --| - W8] - -
POLAR AQUEOUS (IX, XIII){ 0.1 - 0.9 - 7.4 - - 7.6 - -
BOUND RESIDUE (XIV) 6.9 - .8 - | 310 - - | ss8) - -
TOTAL | 100.0 100.0 100.0 . | 100.0
unidentified products (B), none exceeding 1.53
- TABLE 3p
« CARBONYL-!*C FMC 57020 MATERIAL BALANCE/PRODUCT DISTRIBUTIDN
IN 6-12" SOIL CORE
| 0 Day |_4 Months 10 Months _ 16 Months</ i
s jzee oz o jseme |-z fsrme iz Doz s Pmc{z e
L Dist, 157020 _iOigt. 157020 57020165317 :Dist | 65317 |
mec1, (vIII) 80.9 {803 | 73.9| 72.7 | s | 312 - 4.6 | - -
MeOH (X) - - - [ - - ‘94‘ ‘001 - 1305 c- -
TOTAL FMC 57020 l 80.3 - | 727 - {43 - - - -
~ | TOTAL PMC 65317 1 - s - N - - - -
UNIDENTIFIED P 0.5 - 1.2 - 9.4 - - - -
_ |rotaL omreamosowusies  j.so.s | - L7139 ) - |07 - : tas2 | - -
- {POLAR AQuEDUS {I1X, xm)‘l -} - 05 | --fos | - - |:08] - -
|Bouo RestouE (11 oRxIv)i 191 | - o286 - ‘s.s - - |80} - -
- |ToTAL * 100.0 100.0 100.0 100.0

. JUnideuﬂﬂed products (8). none excseding 5.6%
yﬁmfmﬁaﬂ v done” nmwm due 't ﬂ.’iw “Tevel of ¥°C restdue (0.002 m)
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-~ - . =20
- : - - " TABLE 11
RING-3“C FMC 57020 MATERIAL BALANCE/PRODUCT DISTRIBUTION
IN 0-6" SOIL CORE
0 Day 4 Months " 10 Months 16 Months
% |xemc s lasmc | 2 Jsemc jzemc | 2 [z emc [z emc
JDist. | 57020 |pist. | 57020 |pist. |S7020 {65317 |0tst. |57020 |65317 | .
MeCl, (VIII) ) ) 93.5| 837, | 57.8 | 568 | ;.7 | ;2 - .l.88} 78| -
MeH (X)) . . . 1= = .1 < |-« 1347103 04 ) %0 7.2 | 0.2
EtBAC (XI1) - - - - 58 | 46 | 0.4 | 6.0| 4.0 | 0.3
TOTAL FMC 57020 P I Y R - | 5.6 | - | 581 - |- - |119.0 -
TOTAL FMC 65317 - - - -1 - - 0.8 - - 0.5
UNIDENTIFIED PRoDuCTSY - | o4 |-} 12| - | s3] -- -1 sl -
TOTAL ORGANDSOLUBLES 93.5 - 57.8 - | 60.2 - - | 238 - -
POLAR AQUEOUS {IX, XIII) | 1.0 - {20} - | a8 - - | 72¢ - -
BOUKD RESIDUE (1I or XIV)| 5.5 - | 8.2 - |30 s | - |se2| - -
TOTAL | 100.0 100.0 100.0 100.0 |
</Unidentified products (8), none excesding 0.5% .
. Photocopied a3 pér’ OFP Security Proceda:zs Manuz!
Ddte?.fl..l%.‘.'ﬁf_’_k:v'x: std Company s & /U(..(....
. N " Accessi #'5723/7'1'213' }’.. ™ —
/ TABLE 12 o b
~
RING-3“C FMC 57020 MATERIAL BALANCE/PRODUCT DISTRIBUTION
..+ IN-6=12" SOIL-CORE.
Q0 Da 4 Months 10 Months __16 Months
T | zeM 2 |zec | = |zemc jeiemc | 3 leeec |2oemc
| Dist. | 57020 loist, | 57020 Ipist. 57020 165317 "lpist. |57020 |65317
MeCly (VIII) ] 73.1.] 20 |38 | 626 {21 |Wns5 | - | 47| - -
m (x) ) - B E - 3 - - - ] 1‘5" - » 908 n.’ noo - - -
Etmc (XII) - - ' - - - ‘- - - - -
{ToTAL B sTD20 - | 720 - |28} - s3] - | -] - -
Yol FMCeB317 . 1 <l - ) =T - - -4 o7 | -} - -
.- | mestirrep #roouetsY | et can ] =t a2 S| 82 - 1 - - -
TOTAL DRGAMDSOLUBLES 1| - (e8| - |m2]| - - | a2 - | -
- | POLAR AQUEOUS (IX, XII) | 89 { - | 28| - {07} .--°] - | o8| - -
.. | BoUND RESIDUE (II or XxIV)| 26.0 ] - 33.6 - 151 - ).+ lsag| - -
C TOTAL ' ’ 100.0 100.0 100.0 100.0

- Uynidentified products (8), none exceeding 1.8%

No jdentification work was dome on. the organosoluble fraction due t0.low Jevel 3°C.residue (<0.001 ppm)
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Uptake, Depuration and Bioconcentration of 14c FMC 57020
by Bluegill Sunfish. W.A. McAllister and L. Franklin,
Analytical Bio-Chemistry Laboratories, Inc. for FMC Corp.,
pC-0018, May .21, 1984, EPA Acc. No. 072819 (Rf. 16).

Experimental

Bluegill sunfish (Wt. 3.4 + .096 g, Length 48 + 3.4 cm) were
exposed to methylene l14C FMC 57020 at a nominal concentration
of 0.02 mg/l under a flow-through-condition for 28 days.

A proportional diluter system was used -for the intermittent
introduction of 14C FMC 57020 and diluent water into the
100 L test aquaria (70 L of water) at an average flow rate
of abhout 333 ml/min/aquarium (6.9 times/24 hr).

Methylene-14C FMC 57020 aqueous solution (with 0.75%
N,N-dimethylformamide; DMF)(0.042 mg/ml, 1.78x104 dpm/ug)
was used by the diluter toxicant injection system.

one hundred and thirty fish each were introduced into the test
aguarium and a control aquarium. After 28 days of exposure,
the water ({70 1) in each test aguarium was replaced by
uncontaminated water.

Water and fish were sampled throughout the uptake and de-

_puration (14 days) period following the schedule outlined

in table 1. The number of fish sampled and the amount of
water sampled are also shown in table 1.

Radioassay of water samples was done using LSC. For each
sampling effort, three fish were divided into two portions,

“fillet (edible) "and viscera (non-edible) portions and pooled.

Two additional fish from each test chamber were pooled into
control and treated samples for whole fish analysis. The
individual samples were homegenized with dry ice, weighed and

.subjected to combustion analysis.

For the metabolite characterization, 18 fish from each aquarium
were -sampled and pooled into control and treated groups.

Eleven of these fish from each group were divided into edible
and non-edible portions and 7 were used for whole fish analysis.

The fish;tissne.extractabilitY“was determined by mixing 5 g

 “of -each fish tissue with a magnetic stirrer in 20 ul of hexane

or methanol for three times. The combined filtrate volumes
were adjusted and radioassayed.

.Results

The measured 14C radiocactivity calculated as- FMC 57020 ‘in- test

water and fish tissue during 28 days exposure and 14 days
depuration is.shown in:-table 2. - The average water concentration

~ during uptake phase was -0.24 (+ 0.0021) mg/1l. After day 1 of
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depuration phase, no quantifiable levels {<0.00014 mg/l) of
radioactivity were found in the water.

. The data suggest that the compound ceased accumulating (on
the whole fish basis) after 1 day of exposure. The tissue
residues after 28 days of exposure were 0.97 ppm for whole fish,
0.24 ppm for fillet and 1.8 ppm for viscera with corresponding
bioconcentration factors of 40X, 10X, and 75X (table 2).

Ninety-four ‘to 97% of the accumulated residues were eliminated
in three days and at the end of the depuration period, 99,

97 and 99% were eliminated from whole fish, fillet and
viscera, respectively (table 3).

‘The results of the extractability experiments are shown in
table 4.

No mortality was observed in any test chamber during the study.
. Comments
Methylene-14C FMC 57020 was used in this study, so aromatic
portion of the compound could not be well'monitored. If
. ring-labeled FMC 57020 is used in a fish accumulation study,

;will the results be more or less the same as in this study?

~Conclusion

This study was very well done. FMC 57020 has a moderate
‘tendency to bioaccumulate in bluegill sunfish with a
bioaccumulation factor of 40X for whole fish, but depuration
 occurs rapidly to low but measurable levels upon removal
~« of the fish to uncontaminated environment.

This. study can be acceptable depending on the adequate
explanation regarding the labeling position (see comments).

3.17 Analysis of FMC-57020 -Residues in Bluegill -Sunfish and Water,
T.A. Bixler, FMC Corp. p-0889, 6/5/84. Rf E3623, EPA Acc.
- No. 072819 (Rf. 17). ,

Experimental

Fish and water samples taken in the bioaccumulation study
- (see section 3.15) were-analyzed for metabolite identifi-
- cation.

‘The ‘following-unlabeled  standards were used . as 'HPLC rreference
. .standards. :

AY
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.TABLE 2. Measured 1%C-radiocactivity calculated. as FMC 57020 in test .

water and fish tissue during 28 days exposure and 14 days
deputatzon with bluegill sunfish.

Concentration of 14C-FMC 57020

i Water® Fillet __Whole Fish  _ Viscera
Day mg/l . _ ppm BCF® _ ppm BCF® _ ppm BCF®
Uptake 0 0.0229 - <0.0020° . <0.0027°% <0.0029¢
. 1..0.021.. .:0.23 . 10X - .:0.80 36X 1.3 -59%
3 .0.026 030 14X  0.81 - 37X 2.3 -, 105X
7 0.026 0.36 16X 0.74 . 32X 1.7 74X
‘19 --0:024  ~0.23 10X  0.83 36X 1.7 74X
16 0,027 . 0.25 . 10X . 0.64 . . 27X 1.5 62X
21 0.024 0.21 8.8 0.75 31X 1.3 54X ‘
.28 - 0.026 0.26 - 10X 097 40X 1.8 - 75X
, Depntar.éion". 1°70.00019  0.029 0.33 . 0.:46.
: '3 <0.00014° ©0.015 . 0.052 'D.054
.7 <0.DO016 . 0.0085 - . 0.020 . .D.030
10 <0.0001&° ©0.0057 0.015  0.020
| . 14 <0.00014® 0.0066 . ° 0.0090 - 0.014

1
'

i

I'l)ul'y bioconcentration’ factor obtained by dividing the tissue concen-

tration by the mean measured water concentration up to and including the
respective sampling day.

1’Belnlv ' quantrfublé -1dmits {see page B of-text). ‘Water MQL—=

. 0.0001: Jul, whole fish MQL = 0.0031 mg/1, fillet MQL = .0.0030 mg/l and
mceu MQL = 0.0031 mg/1. - '

JSm'T’ff(nlus -have been rounded to -represent “two.significant’ figures.

d.Ba-plu taken immediately prior to addition of fish.

Sa-plex taken from acclimation chamber-immediately .prior to. separatmn
~for trestment with: -A4¢-FMC 57020. . o
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Control fish water (ca. B0O ml) ‘was fortified at 0.025 mg/l
(400,000 dpm) with methylene-14C FMC 57020. " About 10g of
NaCl were added to.the water prior to fortification. The
water was passed through two activated C-18 Sep-Pak® columns
(methanol 10 ml, water 2x20ml). The Sep-paks were eluted
with CHCl; (2 x 20 ml). The CHpCl, was dried over anhydrous
‘Na804 and used for HPLC -analysis.,

Control fish (fillet and viscera, 20g each) were fortified

at 0.25 ug/g (ca. 89,000 dpm) and 15 ug/g (ca. 550,000 dpm)
respectively with methylene 14Cc FMC 57020. Each sample

.was. blended with methanol for 5 minutes and then filtered.

- The methanol. filtrate was concentrated.and taken up in
hexane. The hexane was partitioned in acetonitrile. The
acetonitrile was concentrated and applied to an 8 g Bio-Bead®
SX-3- column and eluted with cyclohexane : Methyl chloride =
85 = 15.

"The extraction procedure for samples from the biocaccumulation
study is the same as described for fortified control samples
-.and is shown in figures 1 and 2.

- Results

Extraction of the fortified control fish water and subsequent
purification and HPLC analysis showed >95% was parent
‘compound. For the fortified fish samples, >98% of parent
compound -was recovered and 90% of fish oil was removed by
the purification process in Bio-Bead column.

The ‘material '‘balanceof 0'time and 28 day fish water: treated
with methylene ‘14C FMC' 57020 is shown in table 1.
/ : o - TABLE 3

- “METHYLENE-'*C ‘FMC 57020 FISH WATER i

'MATERIAL BALANCEY//PRODUCT DISTRIBUTION

| = o 0 by _ |y N
IR ¥ on. .. .8 pistitugg | SDist. | wg/lg . =
57020 $5.7 (oo | =3 | 0.0 ‘o
tdentirtesd | 13 ¢ & B I ; e
; “ER
(1 . 9.0 %6 RS
1 SERE £ WIRE DX - B T T B X i3

: . ; . Ay
o _.__jj Horzalized percent distribution-recoveries of 92.2% {0 day) and - o\ U7 ’!
. 93.8% (28 day) based on data from Al. .

- -% identified products (2), peither exceeding 1:43 of total
. residue .
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FIGURE 1
_EXTRACTION SCHEME FOR FISH WATER
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".'The. HPLC analyses. showed that FMC '57020 was.stable throughout
the study.

.The results from.the fillet and. viscera .samples are summarized

in table 2. The major detectable product at each intervals
in both fillet and viscera samples was FMC 57020.

Phoiocopicd as per OPP S,

Table 2 Da:e:.[./..l?.—.é’./d;&t.Rev'r___j_ré‘f__:::,.:_\::Z:j},ﬁ:/vl: ¢
_ Accesion #:07380F 1. gL
", METHYLENE-'*C FMC 57020 FISH TISSUE
- MATERIALBALANCEL//PRODUCT DISTRIBUTION
. . Fillet ' Viscera
S 14 Day " 28 Day . 14 Day 28 Day
2 Twd| 3 |ewdd| s || 3 s
. lmcesm? . | 3.2 |00 |41 |00 || 1.0 005]| 2.0 |o0.03
© -l 62667 - I - 1.4 | 0.021 | 1.8 ] 0.032
' 50217 1 080002 | 1.3 | 0003 0.8 ] co12{ 1.3 {0.023
- jme 77039 - { = ‘13340003 0.6 | 0.009 0.6 |0.01
 lmcssesz - ] 0.7 |o0.002 | 2.6] 0.006 ff 1.0 | 0.005] 1.2 | 0.022
FC 14738 1.2 {0003 | 1.8 { 0.004 |- 2.0 { 0.03 | 8.6 ¥ 0.155
, s7020 | [58.8 | 0.147 [S3.1 {0,127 I'#1.6 | 0.62¢'{ 28.0" | D.504
: ss626 . - -|-2.6 ]o.007 ]| 1.3 o003 || 7.2{.0.108} 8.7 { 0.2
s f - |- | - - H 08]o00u 06 o0
" lmtdentiftesd w5 oo lse ] T 73] 0 ] 74
Bt (un  fs2s | |ms | [es | 518
ot (v Co4ve8 - o182 | 18.4 | - .} 308
W R ES X R BRI I N 3.8 ) -] 43 -
) ’ 4 ¥ s |, & hoos {1.8Y
otal | 0.0 | 0.2Vhoo.s | 0.2/ [l100.0 | 167 |10 11
-4/ ormalized: percant- distribution.- :Recoveriss bsad oa total *Coresidue-from-Al.,
- vanged from 73.8% - 100.5% . _ )

¥ vg/g values equivalent to parent compound
- Y uatdeatitied products (7). none exceeding 4.2% of total S4C- residue
Y Total 2°C resfduss (ugfg PECS7020 equivalents) of esch sasple as reported fa Al

£ jﬁ’ Wy

\ | N\
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- _ FMC 7020 appears to be metabolized by a variety of processes

including oxidation, hydroxylation, heterocyclic ring opening,
methylation and decarboxylation. -The presence of small levels
of l4c, 2-5% in fillet and 7-13% in viscera, as hexane soluble
radiocarbons suggests some incorporation into fats and/or oils.
Additional amounts of radiocarbon (10-30%) which co-elutes by
gel permeation chromatography with residual fish oil may be

attributed to higher molecular weight lipophilic and/or polar

metahbolite conjugates.

Conclusion

Metaholite analysis of -accumulated radiocarbon after exposure
of bluegill sunfish to methylene-14C FMC 57020 showed that

more than 50% in fillet and about 30-40% 'in viscera was attri-

buted to parent compound. Nine minor degradation products,

‘none exceeding 9% of the total l4c residues, were observed.

There were indications that the radiocarbon was incorporated
into fats/oils and higher molecular weight lipophillic/ polar

-.metaholite -conjugates.

EXECUTIVE SUMMARY
Hydrolysis

Data were reviewed in a previous evaluation (12/3/82).

FMC 57020 is stable to hydrolysis over the pH range of

4.64 to 9.25 at ithe -temperature of 25°C + 0.5°C. .This
reguirement is satisfied.

Agueous Photolysis

,’FEC"50026”appears“tovundergo;photodégradation~¢o~give
. 2=Chlorobenzoic acid as a major product and many other

degradates with a half-life about 87 days under natural

‘sunlight. 2-Chlorobenzoic acid appears to be degraded

further.

This study is not acceptable (as explained in section 3.1
above) because half-lives were not derived in a consistent
manner and actual recoveries were not reported.

Soil. photolysis

This study is not ‘acceptable (as-explaimed in‘section- 3.2

abowve) because:

o]

organovolatiles were not trapped (material balance was
. poor) .,

soil was not sterilized,

the temperature of soil. was not monitored.

degradation rate was not reported,

identification of degradation products was not done,

the Mylar film may- have excluded those wavelengths that
~-could cause photodegradation. :

00000

£y 0o
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‘Aerobic Soil Metaholism

Three {3) 'studies submitted and reviewed in sections 3.3,
3.5 and 3.A.. The.study in .section 3.3 was. not .acceptable,
but the studies in sections 3.5 and 3.6 in combination
satisfy the aerobic soil metabolism data requirement.

FMC 57020 is mineralized in soil under aerobic conditions.
CO, evolution and soil binding increase with time. The
rate and the degree of mineralization and soil binding
vary with soil types. Both rings of the molecule are
susceptihle to the mineralization process. Unchanged

FMC 57020 :is the primary residue in soil, and polar/non-
polar metaholites are minor residues. The estimated half-
lives varied from 56 to 173 days depending on soil type.

The aerobic soil metabolism-data regquirement is satisfied.
Anaerobic Soil Metabolism

FMC 57020 readily degrades to FMC 65317 as a major product

under anaerobic conditions. Another 12 minor degradation
products were detected. No CO, evolution was observed.

Data indicate that FMC. 65317 persists under anaerobic conditions.

The anaerobic soil metabolism data requirement is satisfied.

Lahoratory Leaching

" FMC 57020 appears to have a low to intermediate mobility

in Cosad sandy loam, Dunkirk silt loam and Hagerstown

clay loam but a high mobility in Leon fine sand, which indi-
cates a potential for ‘leaching in -sandy:soils.

FMC 65317, an anaerobic soil degradate of FMC 57020,

has a very high mobility in all soil types.

-Adsorption/desorption constants of FMC 57020 in the above

soil types ‘indicate that FMC 57020 has a high leaching
potential.

PESTANS Modeling

-Although computer .modeling .is not..required, the correct

version of - PESTANS should be obtained. As well, PRZM should

.be nsed in Addifion to or in place of PESTANS, if possible.
. Field Leaching

. FMC: 57020, appears .to-have .low:mobility potential under

actual field conditions (loamy sand, 2.0 1b ai/a, 13.9
inches of water) since no detectahle levels of the

compound or its metabolites were found in soil samples
taken deeper than 1 foot .(see.section-3.11). However,

the following 5 guestions need to be addressed before
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‘the field leaching potential can be determined:

o Do FMC 57020 and FMC 65317 form respective salts with
HC1?
o If they do not form salts, are they soluble enough to
be extracted efficiently in water?
o If they form salts, isn't it necessary to basify the
- acid extracts before partitioning in an organic solvent?
o It was reported that the method sensitivity for FMC 57020
- and FMC 65317 in soil was validated to 0.10 ppm and that
the detection limit was 0.02 ppm for both compounds.
However, none of the residue levels were between 0.02 and
0.10 ppm.

-

Also, results from the rotational crop study show leaching
below 12 inches could have occurred (see section 3.14).

These issues must he resolved hefore field leaching potential
can be determined. )

Field Dissipation Study

FMC 57020 residue levels in top 6 inches and 6-12 inches
after application of the compound at 2.0 1lb ai/a to four
sites declined with time. The half-lives need to be
re—estimated by the registrant (see comments in section 3.13).

Rotational- Crops

The application of 14C-FMC 57020 at the rate of 2 1b ai/a
(l1.6~1.7x maximum lahel rate) results in low residues in
rotational crops {(corn, oats, cabbage and sugar beet)
planted 10 months after chemical application. A majority

- of these residues are-either plant tissue bound or polar.

Organosolubles account for less than 0.02 ppm. Residue levels
were higher in the mature rotational crops as compared to

the immature ones. Total 14Cc did not exceed 0.063 ppm in

corn, ctabbage or sugar beets, but reached a maximum of 0.118

ppm in mature oat straw., The data support a 10 month rotational
crop interval.

The rotational crop study data requirement is satisfied.
Additional data will be needed if a shorter interval is desired.

Fish _.accumulation

" FMC 57020 has a moderate tendency to biocaccumulate in

bluegill sunfish under flow-through conditions. A bio-

- accumulation factor of 40x for whole fish was found, but
- depuration occurs-rapidly to low but ‘measurable levels

upon removal of the fish to uncontaminated water.

CFMC 57N20 .appears.to .be metabolized in. the fish by a

L
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. variety of processes including oxidation, hydroxylation,

heterocyclic ring opening, methylation, and decarboxylation.
There are indications that the methylene carbon is incor-
porated. into fats/oils and higher molecular weight lipo-
phillic/polar metabolite conjugates.

The fish accumulation data requirement is satisfied under
the condition that the registrant provides an adeguate
explanation about the comment in section 3.16.
CONCLUSION/RECOMMENDATION

The following environmental data requirements are satisfied
for the registration of Command:

o hydrolysis (EAB review dated 12/3/82)
o aerobic soil metabolism

~p ~anaerobic soil metabolism

o 1laboratory leaching/aged leaching

o rotational crops '

The following environmental data requirements on Comma nd
are not satisfied:

o aqueous photolysis (see section 4.1)
o fish accumulation (see section 4.9)
o field dissipation {see section 4.7
o so0il photolysis (see section 4.3)

The correct version of PESTANS modeling or if possible, PRIM

"'modeling may be done for leaching potential. WNote that 'such
“data are not required for registration.

<yl -
Soobok Hohg, h.D.
November 21, 1984

 Environmental Chemistry Review Section #1 ,

Exposure .Assessment Branch/HED
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