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CHEMICAL: Cownon name: Sulfosate

Trade names: SC-0224; R-50224

Chemical name: Tfiitiéthylsulfoniun carboxymethylamino-

methylphosphonate
Structure: ? ,
* 4 = I y
' 0- PCH, NHCH,_ C
(C H” 3 S 1o 0 H
HO
™ S '
*Site of radiolabeling ™S CMAMP

TEST MATERIAL: See individual studies.

STUDY /ACTION TYPE: Aerobic metabolism studies. .

STUDY IDENTIFICATION: oo

McBain, J.B., Metabolism of SC-0224 in Soil: Fate of the Trimethyl-
sulfonium Moiety. Stauffer Chemical Co. Report No. PMS-179.
12/20/85. EPA Acc. No. 260670.

McBain, J.B. Metabolism of SC-0224 in Soil: Fate of the Carboxymethyl-
aminamethylphosphonate Moiety. Stauffer Chemical Co. Report No. PMS-186
EPA Acc. No. 260670,

REVIEWED BY:

Stephen J. Simko Signature: § S\wa/f/(,

Chemist

FAB/HED/OPP 6 / 30’ Oc é
APPROVED BY:
Samuel M. Creeger Signature:

Chief, Section 1
EAB/HED/OPP
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CONCLUSIONS:

The first report (using sulfosate radiolabeled only on the TMS portion)
demonstrates that ™S has a half-life of about 3 days in soil and that
C0p is the major degradate. However, an unknown of approximately 14%

of the applied and a recovery of 73% at the end of the study represent
gaps in the understanding of the fate of T™S. Soil bourd 14C residues
reaked at about 20% of the applied at day 8 and then slowly decreased.



i

Extractable 14C declined fram abait 608 of the initial level applied at
day 0 to approximately 6% at day 10 (most of which was parent T™MS).
During the first week approximate}x 50% of the applied radiocactivity

was trapged in the NaOH traps as ""(0,. After 211 days, 75% of the
applied 14C was recovered from the NadH traps. Recoveries ranged fram 73%
to 87 of the l4C initially applied. Small scale studies, which had
different temperature conditions fram the large study, were used to
identify the 14C residues. 1In the small scale studies, most of the
extractable 14C residues (declining fram 75.3% of the applied at day 0 to
27.1% at day 4) were recovered fram the ammonium fomate fraction and

it was found to contain only parent TMS. The acetone fraction coatained
about 0.5% IMS over the same time period, but also contained an unknown
14¢ residue that peaked at 14-17% of the applied 142 & 2 days and

#2 declined to about 1% of the applied at 6 days. Recoveries from the
small scale studies were improved éduziiy the first two days indicating
that canhustion of wet soils (as posed to dry soils in the large

study) gave a more accurate determination. '

In the second report (using sulfosate radiolabeled only on the CMAMP
portion), the CMAMP half-life was determined to be appraximately 2-3
days. 1In the study the extractable residues declined fram about 57% of
the applied at day 0 to 148 at day 39, -30il bound residues were 40% of
the applied initially and declined to 18% at gay 30. At day 30 about
60% of the applied was detected as (0,. No 1%C vas detacted in the foam
plugs. Recovety was 91 — 102 for thé one year duration of the study.
Identification of residues was made in a small scale study and showed
CMAMP camprised 78% of the applied at day 0 (97% of the extractable
residues) and 8% at day 21. The degradate aminamethylphosphonate (AMP)
comprised 0.4% of the applied at day 0 and 15.4% (57% of the extractable
residues) at day 21. The extractable 14C residues from the large study
declined fram 30% of the applied at day 9 to 143 at day 30 and 8% at day 76

.indicating that AMP probably increased slightly after day 21 for a

short period and then decreased following the rate of decline of the
4C extractable residues (qualitative determinations were not made after
day 21).

RECOMMENDATIONS :

The aerobic soil metabolism data requirement is satisfied by the studies
submitted for this review. In addition, the requested experimental program
state distribution of target sites/amounts to be applied for the 41C

was submitted with this review and is appended. EAB normally cannot
recaumend granting an FEUP until an adequate aged leaching study is sub-
mitted and reviewed. However, based on a partially accepted field study
evaluated in the 1/17/86 EAB review which shows aminame thylphosphonic

acid (the major soil degradation product) to have little leaching potential,
the need for an aged leaching study can be waived for this EUP only. For
Registration of sulfosate, adequate studies must be submitted for the
following categories (refer to the 1/21/86 EAB review):

Photodegradaton on soil: Experimental details are needed as indicated
in EAB review of 1/21/86.

Anaerobic aquatic metabolism

i, T
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Aged Leaching

Terrestrial field dissipation: Experimental details are needed as

indicated in EAB review of 1/17/86 and addi tional studies as
indicated in EAB review of 1/21/86.

Forestry dissipation study

9. BACKGROUND :

The submissions in this review were in support of EUP and Sec (3)
Registrations for use of sulfosate for weed control to a variety

of non—crop areas. See EAB review of 8/18/83 for the experimental
program for the concentrate and 41C. The detailed state distribution
of target sites/amounts to be applied for the 4IC was submitted with
this review and is appended. Also refer to previcus EAB reviews dated
1/17/86 and 1/21/86.

10. DISCUSSION OF INDIVIDUAL TESTS OR STUDIES :
10.1 Study Identification

McBain, J.B., Metabolism of S€-0224 in-Soil: Pate of ihe Tcimethyl -
sulfonium Moiety. Stauffer Chemical Co. Report No. PMS-179.
12/20/85. EPA Acc. No. 260670.

LUDED

Materials and Methods

Ve

Aerobic metabolism of the trimethylsulfonium (MS) salt of carboxyme th-
ylaminomethylphosphonic acid (CMAMP) , which was labeled in the methyl
graups of the MMS cation, was studied. A second study which follows
this review uses the campound labeled in the CMAMP moiety. Stauffer
preparation no. WRC-7293-36 had specific activity of 20 aCi/mmole and a
radiopurity of 96.5%; preparation no. WRC-8917-05-02 had a sp. act. of
20 mCi/mmole and a radicpurity of 968. Two non-radiolabeled Stauffer

eparations were also used: WRC-7466-14-01 had 57.04% sulfosate
&by weight; WRC-8289-35-1 had 56.6% sulfosate
An air dried (7.7% moisture) Sorrento loam (see tables) was sieved
thraugh a 3 mm screen and aliquts of 215.4 g of soil were transferred

into each of a series 1000 ml biometer flasks. Each of these were

treated at 30 ppm with 10.0 ml of a treatinent solution con

taining
6.0 mg sulfosate and 1.08 x 108 dpm l4Cc. Sixteen ml of water were

then added to adjust soils to field capacity and two flasks were
frozen for use as O-time Samples. For each remaining flask 50 ml

of 5% NaOH was added to the sidearm COy trap. A polyurethane foam
plug was placed in the passage way to the sideamm (to trap volatiles
other than CO2). The flasks wara sealed with an oxygen source supplied
at a slow rate to maintain aerobic condi tions. The flasks were kept
in the dark at 23°C constant temperature.

HERT INOREDIENT INFORMATION IS NOT INC

_ The NaOH traps and the foam plugs were periodically collected, analyzed,
and replaced with fresh NaoOH and fdax_n plugs. Analysis for 14C02 in the

-3=




NaOH traps was by BaCl, precipitation and by radicassay of the trap
samples both before and after BaCly treatment. The foam plugs were
extracted with ethyl acetate. The ethyl acetate washing were radio-
assayed. At 1, 6, 10, 17, 24,.31, 45, 60, 74, 88, 125, 168 and 211
days duplicate soil flasks were extracted three times with 1M ammonium
fomate followed by two extractions with acetone. The extracts and the
extracted and air-dried soil were radicassayed by cambustion analysis.

A smaller study was conducted to generate sulfosate degradates for
characterization and to examine the first days of degradation in
detail. The treatment solutions for these smaller studies contained
550,570 dpm/10 ml (study 1), 409,670 dpm/10 ml (study 2a) and 467,100
dpm/10 ml (study 2b). Fifty g samples of air-dried, screened (0.2 mm)
Sorrento loam were added to 157.5 ml wheaton serum bottles into which
was placed a small tube containing apprcximately 4 ml 103 KOH solution.
The inner surface of each tube was lined with filter paper to provide
additional surface for trapping @®y. The soils were treated with 1.0
ml of the treatment solution (representing an application rate of 30 ppm)
and then 13.0 ml of water were added to adjust the moisture level to
field capacity. The bottles weire sealed with a .continuous supply of
oxygen, and kept at ambient temperature that ranged from 18 to 26.7°C

- each day. Samples were taken through nine days.

KOH traps vere radicassayed by ISC. The soil was extracted two times
with acetone and then two times with 1.0M ammonium fommate. All extracts
were radioassayed by ISC and analyzed by variaus TLC procedures. The
residues in the extracted soil (wet soil) were determined by canbustion
analysis. Confirmation of the presence of TS in the ammonium formate
extracts was made by conwersion of TMS to dimethylsulfide (MS) and
detemination by GC/Ms.

Reported Results

™S was detemined to have a half-life of approximately 3 days (see
tables). Soil bound 14C residues peaked at about 20% of the applied at
day 8 and then slowly decreased. Extractable 14¢ declined from about 603
of the initial level applied at day 0 to approximately 6% at day 10
(most of which was parent T™S). Dwing the first week approximately
? of the appli=d radicactivity was trappe(li 4in the NaOH traps as

00,. After 211 days, 75% of the applied ‘“C was recovered fram the
NaOH traps. No l4¢ vas trapped by the polyurethane foam plugs. Recov-
eries ranged fram 733 to 87 of the l4C initially applied.

The small scale studies, which had different temperature conditions fram
the large study, were used to identify the l4C residues. Most of the
extractable 14C residues (declining from 75.3% of the applied at day 0 to
27.13 at day 4) were recoverat froa :-le antonium formate fraction and it
was found to contain only parent TMS. The acetone fraction contained
abaut 0.5% TMS over the same time period, but also contained an unknown
14c residue that peaked at 14-17% of the applied 14¢ at 4 days and
declined to abeut 1% of the applied at 6 days. Recoveries from the small
scale studies were improved during the first two days indicating that
canhustion of wet soils (as cpposed to dry soils in the large study)

gave a more accurate detemmination.

-4
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- extracted with ethyl acetate and the extracts were then

-

Reviewer's Dicussion and Interpretation of Study Results

This study demonstrates that TMS has a short half-life in soil and that

Q) is the major degradate. However, an unknown of approximately 143

of the applied and a recovery of 73% at the end of the large study :
represent.gaps in the understanding of the fate of TMS. The study é
authors attempted to resolwe these gaps. It was concluded that the gap

in the recovery was due to degradation to methane which could not be
detected by the experimental procedure. In the TIC procedure used to
determine the unknown acetone residues, 25% to 60% of the radioactivity

was lest and corrected for by assuming that all of the lost product was

the unknown that was detected in that the procedure. However, this is

only an assumption. The physical entry point for oxygen to the system

as described in the text was not in agreement with the drawing of the
apparatus.

Study Identification

McBain, J.B. Metabolism of SC-0224 in Soil: Fate of the Carboxyme thyl-

aminorethylphosphonate Moiety. Stauffer Chemical Co. Report No. PMS-186 -
EPA Acc. No. 260670.

Materia}.s and Methods

Aerobic metabolism of the carboxyme thylaminane thylphosphonic acid

(CMAMP) moiety of sulfosate, which was labeled in the phosphorethyl

graup, was studied. The previcus study in this review tested the ™S

moiety. Stauffer preparation no. WRC-7615-29-01 (l4c-1abeled) had

specific activity of 30 mCi/ MMole and a radipurity of 96.5%; prepara-

tion no. WRC-7615-36 (13C-labeled) had a 100 atom % enrichment |
4 containing 54.4% (w/w) l3C-sulfosate. A non-radiolab-

T
eled Stauffer preparation was also used: WRC-7466-14-01 had 59.6% sulfosate
I ;. oo E———

A2 air dried (1.02% moisture) Sorrento loam (see tables) was seived
thraugh a 3mm screen and portions of 203.4 g of soil were transferred
into each of a series 1000 ml bicmeter flasks. Each of these were
treated with 10.0 ml of a treatment solution containing 6.0 mg sulfosate
and 9.73 x 107dpm radiocarbon. Twenty-eight ml of water were then
added to adjust soils to field capacity and two flasks were frozen for
use as 0O-time samples. For each remaining flask 50 ml of 5% NaOH was
added to the side am O trap. A polyethane foam plug was placed in
the passage way to the sideamm trap (to trap volatiles other than 00,).
The flasks were sealed with a oxygen source supplied at a slow caie Lo

maintain aerobic conditions. The flasks were kept in the dark at 23°C
constant temperature.

The NaOH traps and the foam plugs were periodically collectﬂ, analyzed,
and replaced with fresh NaOH and foam plugs. Analysis for “*Co, in the
NaOH traps was by BaCl; precipitation and by radiocassay of the trap
samples both before-and after BaCly treatment. The foam plugs were

radicassayed.
At 0, 5,9, 30, 76, 150, 310, 344, 376 days duplicate soil flasks were

-5~




11.

12.

extracted twice with 0.5M ammonium fomate. The extracts and che
extracted and air-dried soils were radioassayed by cambustion analysis.
Immediately after the radiocassay the extracts were neutralized to pH
3-4 to avoid hydrolysis of CMAaMP.

A smaller study was conducted to geferate d:zjradates for characteriza—
tion and to study the first three weeks of degradation in detail. The
treatment solutions for these smaller studies were the same as the
large-scale study except that 13c-sulfosate replaced the non-labeled
sulfosate in the preparation of the ldc-sulfosate solution. Otherwise,
the method was the same as for the large study except that it was
scaled down for convenience.

Reported Results

The half-life was detemmined to be appraximately 2-3 days (see tables).
In the large study the extractable residues declined fram about 57% of
the applied at day 0 to 148 at day 30. Soil bound residues were 408 of
the applied initially and declined to 18% 4at day 30. At day 30 about 60%
of the agpplied was detected as CO.,. - No 14C was detected 'in the foam
plugs. Recovery was 91 - 102% fof the one year duration of the study.

Identification of residues was made in the small study. CMAMP caomprised
78% of the applied at day 0 (97% of the extractavls rasidues) and 8% at
day 21. The degradate aminomethy lphosphonate (AMP) comprised 0.4% of the
applied at day 0 and 15.4% (57% of the extractable residues) at day 21.

Reviewer's Discussion and Interpretation of Study Results

This study adequately demonstrates the aerobic metabolism of the CMAMP
moiety of sulfosate. AMP was not qualitatively determined after day 21.
However, -the extractable 14¢ residues from the large study declined fram
308 of the applied at day 9 to 14 at day 30 and 8% at day 76 indicating
that AMP probably increased slightly after day 21 for a short period and
then decreased following the rate of decline of the 14¢C extracrable
residues (qualitative determinations were not made after day 21).

COMPLETION OF ONE-LINER:

CBI APPENDIX: ”

No CBI is included.
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sulfosate environmental fate/exposure assessment review

Page is not included in this copy.

Pages 2 through /8’ are not included in this copy.

The material not included contains the following type of
information: ’

Identity of product inert ingredients

Identity of product impurities

Description of the product manufacturing process
Description of product quality control procedures
Identity of the source of product ingredientéi
Sales or other commercial/financial information

A draft product label |

The product confidential statement of formula
Information about a pending registration action

2§ FIFRA registration data

The document is a duplicate of page(s)

The document is not responsive to the request

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




Expefimenta] Program
State Distribution and Acreage

SC-0224 4-LC

Stauffer proposes that SC-0224 4-1C be tested under a Section 5
Experimental Use Permit program in 41 states. The experimental
program will use a maximum of 10,000 pounds active ingredient or
2,500 gallons of SC-0224 4-LC on a maximum of 20,000 acres., It will
emphasize the railroad and highway rights-of-way use patterns which
will use approximately 50% and 32% of the product, respectively., It
is anticipated that these two use patterns will constitute a major
part of the SC-0224 4-LC noncrop market. The balance of SC-0224
4-1C will be u§;d for the other proposed use patterns listed in the
Experiment Use Permit labeling including general areas, other rights-

of-way areas, industrial areas, and other areas.

The program will be conducted on a regional basis by Stauffer
Regional Product Development personnel (See Section G - Appendix 1).
It should be noted that Wyoming will be handled Jjointly by the Pacific
Northwest and Midwest regions, Tennessee by the Southeast and Southwest

regions, and Missouri by the Midwest and Northcentral regiohs.

»
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sulfosate environmental fate/exposure assessment review

Page is not included in this copy.

Pages 28 through 5577 are not included in this copy.

The material not included contains the following type of
information: ’
Identity of produc£ inert ingredients
Identity of product impurities
Description of the product manufacturing process
Description of product quality control procedures
Identity of the source of product ingredienté;
Sales or géher commércial/financial information
A draft product label
The product confidential statement of formula

Information about a pending registration action

The document is a duplicate of page(s)

Z; FIFRA registration data
The document is not responsive to the request

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




