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. INTRODUCTION

The following is a reassessment of the environmental fate and exposure
data submitted by E.I. du Pont de Nemours and Company, Inc. in support
of the registration of metsulfuron methyl (DPX-T6376) as a herbicide
for postemergent {use on wheat and barley and in reduced-tillage fallow
systems preceeding wheat, barley or oat planting. This reassessment is
based on additional data and comments submitted by du Pont (Accession
No. 073593) in response to the initial review of metsulfuron methyl
data (Dynamac Corp., December 6, 1984), The initial review contains a
complete description of the procedures and results from each study and
that information is not fully repeated here. The effect of this recent
information on the satisfaction of registration requirements is indicated
in the recommendations section. -
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'griedmaﬁ, h, 1984Sfi;£leous photolysis of 14¢.pPX-T6376. E.I. du Pont de

Nemours and Company, Inc. Wilmington, DE. Document No. AMR-102-82. Acc.
No. 072767. Reference G-2. , -

In response to the-initial review of this study, the registrant submitted
the distribution of the polar compound tentatively identified as an ali-
phatic, unsaturated carboxylic acid (Table 1). Also provided were ac-
ceptable sample HPLC chromatograms and mass spectra. The issue of met- -
sulfurcn methyl's pH-dependent hydrolytic stability has been clarified.
The river water test systems are considered ancillary, and do not con-
tribute to guideline requirements.

bl

Table 1. Distribution of t14C]polar degradates (% of applied) in aqueous
solutions treated with [l4Clmetsulfuron methyl at 5.0 ppm.

Sampling

interval Dark Standard - River with
(days) control Distilled reference River sediment

0 0 0 0 0 0

0.25 0 4 3 2 1

.+ o 2 W 9 5

2 1 30 5 7 4

4 - 1 39 38 17 14

7 o 16 27 8 11

14 1 15 31 23 ' 27

This study indicates that photolysis contributes to the degradation of
phenyl-labeled [l4cImetsulfuron methyl (98% pure) in distilled water.
However, no valid quantitative conclusions can be drawn because the test
substance was not incubated at a buffered, constant pH and under sterile
conditions. _

"A study is needed providing information on the photolysis (rateAdetermi-

nation and photoproduct identification) of metsulfuron methyl in buffered
distilled or deionized water maintained under sterile conditions. Data
are also required addressing the fate of the triazine moiety. #
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'Friedman, P. 1984(§;;h0t0degradation of 14C-pheny1-DPx-T6376 on soil,

£.1. du Pont de Nemours and Company, Inc. Wilmington, DE. Document.

No. AMR-77-82. :Acc. No. 072767. Reference G-3.

In response to the.-initial review of this study, the registrant supplied
acceptable HPLC detection system information and a typical HPLC chromato-
gram of a methylene chloride sail extract. In addition, the registrant
reported that the average temperature at the surface of the irradiated
soil was 37-38 C and that the dark controls were- maintained under the
same incubation conditions but were shielded from light with black cloth,
An incubation temperature of 37-38 C is considered unacceptably high for
a laboratory study. - :

Under the conditions of this study, phenyl-labeled [14CImetsul furon methyl
(98% pure) photodegraded on irradiated Keyport silt loam soil with a re-
viewer calculated half-life of ~43 days (r2 = 0.99), based on first-or-
der kinetics. The calculated half-life of the test substance in the dark
control was ~100 days (r2 = 1.0). Within the 30-day irradiation period,
2-(aminosulfonyl) benzoic acid, saccharin, and unextractable compounds

i - , and , respectivel f th _radio-
g;:?:?l;{ 1ncz' E%Semrﬁo =8’l].'% darkngontrgl .hag %hfy 5 edggg] ipe&ﬁatds’ )Q

A study is needed proQiding information on the photodegradation of met-

sulfuron methyl on soil maintained at a constant temperature between 25
. /and 30 C. Data are also required addressing the photodegradation of the

triazine i on soil warﬂwwv___; }A J&f;;;y
STUDY 3 i md”;ﬁ'f ”"}J

N
Friedman, P. L. 198£:Etﬁna robic dquatic metabolism of [‘4C-pheny1]-met-

sulfuron methyl. E.I. du Pont de Nemours and Company, Inc. Wilmington,
- DE. Document No. AMR-134-83. Acc. No. 072767. Reference G-4,

Uniformly phenyl-labeled [14CImetsul furon methyl (98% pure) degraded under
anaerobic conditions in three nonsterile, pond water/sediment systems,
designated Landenberg, Pendleton, and Salina, with reviewer calculated
half-lives of 4.2, 10.5, and 10.9 weeks (respective r2 values = 0.99,
0.89, 0.96), based on first-order kinetics. Degradation in the corre-
sponding sterile systems was markedly slower with calculated, assumed
first-order half-lives of 103.0 (r2 = 0.53), 89.0 (r = 0,69), and 105.0
(r2 = 0.99) weeks. Major degradates were saccharin, which generally
tended to increase through week ~24 then diminish, and 2-(aminosulfonyl)
benzoic acid, which increased through ~54 weeks, Although four polar
degradates together constituted up to ~40% of the applied, even in con-
cert they will not exceed 0.01 ppm under the proposed labeling. Total
radioactivity increasingly partitioned with time into the pond sediment

fraction from the pond water. Catabolism of l4C-cellulose by pond mi-

croorganisms was not consistently reduced by metsulfuron methyl.

2.



In response to the initial review of this study, the registrant submitted

: adequate additional information regarding analytical methodology details,

HPLC chromatograms, and. TLC autoradiograms. Also provided were the dis-
tribution of the methylene chloride (nonpolar) and aqueous (polar) soluble
‘residues in both water and sediment layers of each pond system (Tables 2,
3 and 4). These data show that the extractable radioactivity was simi-
larly distributed.in the water and sediment layers, with the exception of
the sterile Landenberg pond system (Table 2).

This study partially fulfills data requirements by providing information -

on the anaerobic aquatic metabolism of phenyl-labeled [14C]metsulfuron
"methyl., A study is needed addressing the fate of the triazine moiety.

Table 2. Distribution of radioactivity (% of extractaBle 14C) in water
and sediment layers of the Landenberg pond system treated with
phenyl-labeled [14CImetsulfuron methyl at ~1.0 ppm.

Sampling Water layer ‘ Sediment layer
interval Methylene Methylene
(weeks) chloride Aqueous chloride Aqueous
Non-sterile
0 97 3 90 10
0.4 97 3 86 14
1 96 4 87 13
6 55 45 27 73
12 18 82 13 87
24 5 ’ 95 = 8 91
26 3 97 7 93
54 3 97 5 95
Sterile -
0 96 4 142 86a
1 98 2 .. 9 91
3 96 4 6 94
12 81 19 - 17 83
24 67 33 24 76

54 - 68 32 - F 37 63

o

" @ These two data sets are shown as preséﬁfﬁd*in the original hardcopy;
however, based on the remaining data it appears that they may have been
reversed, v _ B 2
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Table 3. Distribution of radicactivity (% of extractable 14¢) 1n water
and sediment ‘Ia{irs of the Salina pond system treated with

phenyl-labeled ACImetsul furon methyl at ~1.0 ppm.
Sampling Water layer Sediment 1ayer
interval WethyTene Methylene
{weeks) chloride Aqueous . chloride Aqueous
Non-sterile
] 93 7 0 . 10
0.4 87 13 a3 17
1 87 13 78 22
3 65 35 75 25
6 58 42 67 Kk
12 55 45 75 ~25
24 33 67 50 's0
36 14 86 . 20 80
53 4 96 13 87
Sterile
0 87 13 90 10
1 75 25 85 15
3 70 30 79 21
12 58 42 75 25
24 55 45 . 687 33
53 51 49 53 47

Table 4. Distribution of radioactivity (3 of extractable 14C) in water .
and sediment layers of the pendleton pond system treated with
phenyl-labeled [14CImetsulfuron methyl at ~1.0 ppm.

Sampling Water layer - Sediment layer

interval  Wethylene Methylene

(weeks) chloride Aqueous chioride Aqueous

Non-sterile
0 91 9 95 5
0.4 93 7 83 17
1 93 7 89 1
3 87 13 83 17
6 72 28 77 23
12 16 24 77 23
24 51 49 45 55
53 5 95 15 85
i Sterile

0 91 9 88 12
1 83 17 . 83 S V)
3 o - 82 - 18 13 27
12 70 30 - 64 36
24 60 40 62 38
36 55 45 67 33

53 53 47 63 37




© STUDY 4 .

"Chrzanowski, R.L. 1984. Soil column leaching studies with [14C]-DPX-

716376. E.I. du Pont de Nemours and Company, Inc. Wilmington, DE.
Document No. AMR-82-82. Acc. No. 072767. Reference G-5.

The registrant responded to the initial review of this studf with the
following acceptable information. Uniformly phenyl-labeled [14CImetsul-
furon methyl (specific activity 8.62 uCi/mg, radiochemical purity 99%)
was used in both direct leaching and aged residue leaching experiments.
Column packing techniques and pretreatment conditions have been adequate-
1y described., The 30-day aging conditions for the treated soil used in
the aged residue leaching experiment have been described. After devel-
oping the TLC plates which had been spotted with the leachate from the
aged residue soil columns, the radioactivity was eluted™from the scraped
silica gel with ethyl acetate and quantified by LSC. Soil K4 values for
[14CImetsulfuron methyl residues, based on adequately referenced equa-
tions, were 0.05, 0.02, 0.15 and 0.27 ml/g for Myakka sand, Fallsington
?andy 1o§m, Flanagan silt loam and Keyport silt loam soils, respectively
Table 5).

Table 5. Kda values of [14C]metsu1furon methyl residues on leached col-
umns of four soils. _

Soil b
e i - e imeiema e ek ee amie s e we.i ght o e m e e v e ame e c_ e e e Kd
Soil type (a) (mh) v (m/9)
Myakka sand - 875 290 - 1.14 0.05
Fallsington sandy loam 820 325 1.05 0.02
Flanagan silt loam 693 225 1.47 0.15
Keyport silt loam 575 345 1.45 0.27
‘"T"!B""

2 kg = [vy/Vg-1] Soi weignt.

b Vg = Breakthrough volume of water (50% Na36C1).

¢ Vp = Bfeakthrqugh yolume of water to elute 50% of radioactivity from

- column,™

o
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However; no acceptable data were submitted regarding the characterization

. of the aged residues in soils before and after leaching. Instead, the

registrant referenced aged residue characterizations of soils in field
soil dissipation and aerobic soil studies (du Pont Document Nos. AMR-117-
83 and AMR-75-82, respectively). The referenced data are not acceptable
because the incubation conditions and/or soils were not the same as those
used in this study.” ' :

This study partially fulfills data requirements by providing information
on the mobility of unaged phenyl-labeled [14C]metsulfuron methyl in soil.
~ For the aged leaching study, residues of metsulfuron methyl in soil must
be characterized. Data are also required addressing the mobility of the
triazine moiety in soil. :

9 “ *

vy W0
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Friedman, PZL. 1984, Adsorption” of 14¢_pPX-T6376 on soil, E.I. du Pont
de Nemours and Company, Inc. Wilmington, DE. Document No. AMR-82-82.

Acc. No. 072767. Reference G-6.

This study could not be validated in the initial review, nor can it be in
this subsequent review, because no raw data (or graphs) have been sub-
mitted to support the .reported Freundlich K, coefficient of adsorption
per unit organic matter, and slope of log-log plot values. The regis-
trant did respond with additional data characterizing the test substances
used in the batch and soil TLC studies, and detailing the LSC- and auto-
radiography techniques. Uniformly phenyl-labeled [14CImetsul furon methyl
with a specific activity of 8.62 uCi/mg and radiochemical purity of 98%,

~was used in both ‘experiments. Carbonyl-labeled -[14¢]diuron (specific
activity 42 uCi/mg, radiochemical purity 99%) and carbonyl-2-labeled
[14C]terbacil (specific activity 9.1 uCi/mg, radiochemical purity 99%)
were compared against metsulfuron methyl by soil TLC.

STUDY 6

Anderson, J.Jd. and J. Harvey, 1984, Field dissipation study of DPX-
T6376 in Delaware, North Carolina, Florida, and Mississippi. ‘E.I.
du Pont de Nemours and Company, Inc. Wilmington, DE. Document " No.
AMR-117-83. Acc. No. 072767. Reference G-7. - '

Unformulated phenyl-labeled [14CImetsulfuron methyl, applied at 1 1b ai/A
to soils confined in steel cylinders that were embedded in fields in Dela-
ware, North Carolina, Florida and Mississippi, dissipated with estimated
halflives of ~2-4 weeks. The parent and its three major degradates,
saccharin, 2-(aminosulfonyl) benzoic acid, and methyl-2-(aminosulfonyl)

% i

benzoate, leached below 8 cm at all locations.-545;;;31Ldtlh4‘4%AL Degloce <1
In response to the initial review of'this_éiudy; the registrant supplied =

arguments but no data to support their contention that the dissipation
of radiolabeled metsulfuron methyl from soil confined in 10-cm diameter
cylinders is representative of dissipation under actual use conditions.
-'———__" -

-6~

L% e

Vi



- The registrant provided acceptable samples of a TLC plate, mass spectra
. of TMS derivatives of saccharin from metsulfuron methyl treated soil, and

a sample of LSC data of the fractions collected from an HPLC run, and
reported that the HPLC was equipped with a UV detection system. Addi--
tional data were presented (Tables 6, 7, 8 and 9) that show the distri-
bution of metsulfuron methyl degradates with depth as a function of time,
In order for this study to fulfill data requirements, the registrant must
supply evidence that field soil treated in situ but confined within an
imbedded steel cylinder produces data similar to that obtained in con-
ventional terrestrial field dissipation studies, Climatic data, including
complete air temperature and precipitation data, are needed, Quantifi-
cation of the unidentified polar and nonpolar degradates and the fate of
the triazine moiety must still be addressed.

.
A

Table 6. Distribution of radioactivity (% of applied) in Myakka sand soil in confined plots in.
Bradenton, Florida treated with uniformly phenyl-labeled [14CImetsulfuron methyl at
1 1b ai/A.

Sampling Sampling '
interval depth Metsulfuron

(weeks) (cm) methyl MASB3 ASBAP . Saccharin Unextractable Unknown
0 0-8 8ac < < 4 7 2
8-16 - - - - - -
 16-24 - - - - - -
28-32 - - ae - - -
2 .08 2% . ! 22 §

8_"6 3 ae <] e <] . 2 P, . 7 - PO “ .
16-24 - - - - - ' -
24-32 - - - -- - -
4 0-8 I 3 10 32 9 1
.8-16 - - - -- - .
16-24 - - - - - -
24-32 - - - e - -
8 0-8 4 s 10 9
8-16 < é} @ 8?” 3 . 1
16-24 - - = = - -
28-32 - - - - - --
16 0-8 2 éi) 7 3 14 3
8-16 < Q) 2 < 3 2
. 16-24 - - (;;> - S -
28-32 - - - - - --
% 08 1 . 1 2 10 1
8-16 . <l <1 <1 <}~ 2 <1
16-24 - - - - - -

28-32 - - - - - --

3 Methyl-2-aminosulfonylbenzoate.
b 2-Aminosulfonylbenzoic acid.

¢ Not determined.




Table 7. Distribution of radicactivity (% of applied) in Cectl ﬂnd s0i1 in confined plots in Clayton,
North Carolina treated with uniformly phenyl-labeled [14CImetsulfuron methyl at 1 1b ai/A.

Sampling Sampling :
interval depth Metsulfuren

(weeks) (em) methyl MASB2 AsBab Saccharin Unextractable Unknown
) 0-8 92¢ <1 <1 1 1 4
- 816 -- e e - - -
16-24 - - - - ' o .
28-32 - - - - - -
2 0-8 76 3 3 12 3 12
8-16 - - - - - =
‘6-24 hated bt - - - -
24-32 - - - -- - -
4 0-8 48 2 5 14 5 10
8-16 - - - - -t -
16-24 — - - -- - -
24-32 - - - - - -
s b & o 0 3 :
8-16 2 ™ 3 1
16-24 2 o= = - - --
24-32 2 - - - - -
T T a g ‘q
8-16 < ! 2
16-24 a - < ! 4
28-32 a - aq < a 4

a Methyl-2-aminosulfonylbenzoate.
b 2-Aminosulfonylbenzoic acid.
€ Not determined.

s



Table 8. Distribution of radioactivity (% of applied) 1n Keyport ﬂlt loam soil in confined plots in
Newark, Delaware treated with uniformly phenyl-labeled [1%Clmetsulfuron methyl at 1 1b ai/A.

-
Sampling Sampling
interval depth Metsulfuron
(weeks) (cm) wethyl MASB2 AsBAb , Saccharin Unextractable Unknown
0 0-8 83 Q -t “ - 1 n
8-16 - - - - - -
‘6-2‘ St - - - - -
28-32 - - - - - -
1 0-3 52 1 - -~ 4 39
8-16 - - - - - -
16-24 . - - - -- - --
24-32 - - - - - -
2 0-8 26 1 16 . 20 12 13
’ 8-16 - - - - - ~
16-24 - - - - : - -
24-32 o - - - - -
4 g-?s 3 d; v 1% 12 9 9
- (3 1
16-24 - ) - @ - .1
24-32 - - - - - -
8 0-8 5 1 22 7 14 4
8«16 1 <} - - 2 4
‘6-24 : hatd - haind - - -
24-32 —— - bt - - L
16 o-ss 6 1 8 (1) 19 2
e 816 e X - ol I | I
1620 A T - J A i
24-32 - - - - - -
26 g:?G 2 - EZD 9 1 14 2
. <1 1 3
16-24 - et @ .(.) - ' -l
28-32 - - - - - -

3 Methyl-2-aminosulfonylbenzoate.
b 2-Aminosulfonylbenzoic acid.

€  Not determined.
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Table 9. Distribution of radiocactivity (% of applied) in Dundee si1t loam soil in confined plots in
Scott, Mississippi treated with uniformly phenyl-labeled [14¢Imetsulfuron methyl at 'l 1b ai/A.

Sampling Sampling o= ) ‘ A
{nterval depth Metsulfuron
{weeks) (cm) methyl MASB2 ASBAD Saccharin Unextractable Unknown
0 0-8 98 1 a 1 - =€ a
8-16 -— - -t hatd * - -
16-24 -— - - .o - -
24-32 - -- - - - -
2 0-8 66 9 2 n - 3
8-16 - - == - - -
16-24 - - - - - -
24-32 -— - - - - -
4 0-8 37 2 21 4 : 6
8-16 4 1 1)) @ 2 2
16-24 - - - - -
24-32 - - - - - -
8 0-8 12 1 2 10 it 7
8-16 -- - = - - -
16-24 a4 i ) 3 3
L I NORERC NG 3 3
16 0-8 8 9 6 5 'l
e e 8216 A @b -® . e 2 3
16-24 - - . w= == - -
24-32 - - - - - -
26 0-8 5 <1 n 2 8 5
5 8-16 4 : 4 s
1624 : ¢ 9 T 2 ,
24-32 - - - o - -
52 ) 0-8 - <1 < 1 %; 9 5
8-16 <1 1 S 2
16-24 - Q g - - -
24-32 - - - - - -

3  Methyl-2-aminosulfonylbenzoate.
b 2-Aminosulfonylbenzoic acid.

C  Not determined.

=10«
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STUDY 7 | |
Harvey, J. 1984. Crop rotation Study with 14C-DPX-T6376 in the green-

house. E.I. du Pont de Nemours and Company, Inc., Wilmington, DE.
Soeament No. AMR-120-83. Acc. No. 072767. Reference G-8. -

14¢ residues were.-taken up by sugarbeet, rape, oat, and soybean plants
that were planted in a sandy loam soil 120 days after treatment with
phenyl-labeled [14CImetsulfuron methyl at 15.6 g/ha (0.22 oz/A). Maxi-

mum residues in all species were detected at maturity. For sugarbeet and -

‘rape, <4 ppb were detected in foliage or root. - In soybean foliage, 41
ppb was reported in foliage, and 2 ppb in the bean (expressed on a fresh
weight basis). In mature oats, 8 ppb was detected in foliage, and 2 ppb
in straw (expressed on a dry weight basis). .

In response to the initial review of this study, the registrant provided
additional information that fully describes the analytical procedure for
the butanol soybean extracts, and reported temperature, moisture, and
lighting data for the rotational crops.

This study partially fulfills data requirements by providing information
on the uptake of phenyl-labeled [14CImetsul furon methyl by soybeans,rape,
oats, and sugarbeets planted 120 days after treatment. A study is needed
providing information on the uptake of both phenyl- and triazine-labeled
metsul furon methyl in root, small grain, and leafy vegetable crops planted
1 year after treatment.

(e

Anderson, J.J. 1984, Crop
in the field. E.I. du Pont de Nemours and Company, Inc, Wilmington,
DE. Document No. AMR-190-84, Acc. No. 072767. Reference G-9.

A

e
T AT

' STUDY 8

Residues of phenyl-labeled [14CImetsulfuron methyl (99% pure), applied at
30 g ai/ha to field-grown winter wheat in the boot stage, were absorbed
‘and translocated by rotational oats, soybeans, rape and sorghum planted
‘gé%ﬁggx§_§iggg_gggligggjon. Total radioactivity in the crops increased
with maturity to <4 ppb in soybeans and sorghum, <9 ppb 1in oats,
5 ppb in rape straw, and 31 ppb in rape seed. @'

In response to the previous review of this study, the registrant provided
the following acceptable information. The Keyport silt loam test soil
(referenced in Study 6) contained 21% sand, 62% silt, 17% clay, 2.8% or-

_"ganic matter, had a CEC of 8.2 meq/100 g, and a pH of 6.4. The soil sam-

~ ple, analyzed for extractable and unextractable radioactivity, was sampled
before rotational crop planting. All residue data were expressed on a
fresh weight basis. In addition, the registrant provided adequate details
regarding test substance application. : :

-11-

jtation study with 14C-metsulfuron methyl

a
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. The registrani presented additional arguments to supﬁort the review of
. these data under the topic of field accumulation. However, because treat-

ment was not made with a typical end-use product, and very small (1 m2)
plots were used, this study does not contribute to field accumulation re-
gistration requirements.

In order for this=study to fulfill data requirements for confined accumu-
lation, climatic data are needed. In addition, studies are needed pro-
viding information on the accumulation of phenyl-labeled metsulfuron
methyl in a root crop, and on the accumulation of the triazine moiety.

bl

EXECUTIVE SUMMARY

A previously reviewed study ‘demonstrated that metsulfuron methyl was
stable to hydrolysis at pH 7 and 9 at both 15 C and 25 C. Estimated
half-lives of the parent at pH 5 were 3 weeks (25 C) and >30 days
(15 ¢). The primary degradate was methyl 2-(aminosulfonyl)-benzoate.
The hydrolytic stability of the triazine moiety was addressed in a study
that showed 4-methoxy-6-methyl-1,3,5-triazine-2-amine was stable at pH 5,

7, and 9.

Although no valid quantitative data were submitted for aqueous photolysis
of metsulfuron methyl, the compound photodegradated with a caculated
half-life of ~43 days on irradiated Keyport silt loam soil incubated at
37-38 C. The major degradates were 2-(aminosulfonyl)-benzoic acid and
saccharin at 8 and 10% of the applied, respectively. The fate of the
triazine moiety was not addressed.

} No new ~aerobic ~metabolism studies were submitted.- Previously, the

estimated aerobic half-life of metsulfuron methyl in a silt loam soil
was ~4 weeks. C0, was the major metabolite (36%); methyl 2-(amino-
sulfonyl)-benzoate, 2-(aminosulfonyl)-benzoic acid and saccharin were also

jdentified. The fate of the triazine moiety was not addressed.

Metsulfuron methyl degraded under anaerobic conditions in three simulated
pond/sediment systems with calculated half-1ives of ~4-11 weeks, based
on first-order kinetics. Saccharin was a major but transient degradate
while 2-(aminosulfonyl) benzoic acid, the other major degradate, gradually
accumulated during the 54-week study. The fate of the triazine moiety was
not addressed. - e ' —

Radioactivity from phenyl-labeled [14C]hetsu1furon methyl (unaged) was
largely (»>87%) eluted from 12 inch columns of sandy loam, sand, silty
clay loam, and silt loam soils by 20 inches of water,

No conclusions on adsorption could be drawn because the submitted studies

contained insufficient raw data to support the reported conclusions. Ad-
ditionally, the mobility of the triazine moiety was not investigated.

-12- 7
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. The field dissipation data confirm that metsulfuron methyl dissipated

- .within 2 to 4 weeks of application and leached through silt loam and sand

soils confined in stainless steel cylinders. However, unknown polar and
nonpolar degradates were not identified, The fate of the triazine moiety
was not addressed. _ ;

A confined crop study indicates that residues may be taken up by sugarbeet,

Fr?edman, P. 1983.

rape, oat and soybeans planted in sandy loam soil 120 days after treatment.

Residues are also taken up by oats, soybeans, rape and sorghum planted in
silt loam sail 362 days after treatment at 30 g .ai/ha. Total residues

were generally 3-9 ppb, but rape seed contained 31 ppb. Uptake of tria-

zine-bearing residues were not addressed.,

Tentativé conclusions from a previously_ggilggﬁffstudy that does not meet
data requirementsysuggest that metsulfuron methyl does not bioaccumulate
in bluegill sunfish.

INFORMATION ON PREVIOUSLY REVIEWED STUDIES

Friedman, P. 1982. Hydrolysis of 14c.phenyl DPX-T6376. Document No.
AMR-62-82. Acc. No. 071434,

This study was reviewed by EAB (E. Regelman) on 5/20/83. It was deter-
mined that the study did not satisfy data requirements because it did not
address the fate of the triazine moiety.

Hydrolysis of 14¢-4-methoxy-6-methyl-1,3,5-triazin-
o.amine. Document No. AMR-136-83. Acc. No. 252492.
This study was reviewed by EAB (E. Regelman) on 7/12/84. It was concluded

that this study addresses the EAB's concerns on the fate of the triazine
moiety when metsulfuron methyl is hydrolysed.

Rapisarda, C. 1981, Microbial degradation of l4c-DPX-4189 in soil.
Document No. AMR-43-81. Acc. No. 250928. The registrant has requested
that this study be withdrawn without prejudice (E. Regelman, Memorandum
of Meeting, 10/17/84).

Friedman, P. 1982. Aerobic soil metabolism of 14¢_phenyl-1abeled-DPX-

This study”Qas reviewed by EAB (E. Regelman) on 5/20/83. It was concluded |

that the study inadequately defined metsul furon methyl metabolism because
there was no monitoring of the triazine moiety.

h

-13-



Han, J.- C-Y. 1981. 14c_ppx-W4189. Soil disappearance studies in the
_field. Document No. AMR-54-81. Acc. No. 250928. .

This study was reviewed by EAB (E. Regelman) on 7/12/84, This review con-
cluded that the field dissipation of the aminotriazine moiety was not ade-
quately defined by this study for full registration. EAB has since (E.
Regelman, Memorandum of Meeting, 10/17/84) deferred assessment of the sig-
nificance of residual levels of the moiety to the Residue Chemistry and
Toxicological Branches.

Han, J. C-Y. 1982. Residue studies with [14C]-DPX-T6376 in bluegill sun-
fish. Document No. AMR-81-82. Acc. No. 252492,

This study was reviewed by EAB (E. Regelman) on 7/12/84. Insufficient
analytical and procedural details were provided to allow the study to
fulfill data requirements. A submission of raw data for review was also
requested.,

RECOMMENDATIONS

Available data are insufficient to fully assess the environmental fate of
metsulfuron methyl as well as the potential for exposure of humans and non-
target organisms to metsulfuron methyl. The submission of data to fulfill
registration requirements (Subparts N and K) is summarized below:

Hydrolysis studies: Two previously submitted and reviewed studies were
cited 1in this submission, One study (Friedman, 1982, Document AMR-62-82,

hce No. O71838) was scientifically valid, and partially fulfilled data - -— - - -

. requirements, but did not address the fate of the triazine moiety. The

second study (Friedman, 1982, Acc. No. 252492) supplied appropriate in-
formation, Data requirements are satisfied; no further hydrolysis data
are required,

Photodegradation studies in water: One study (Friedman, 1984, Document
No. AMR-102-82, Acc. No. 072767) was submitted and reviewed. This study
does not fulfill data requirements because it was not conducted at a
constant pH under sterile conditions. All data are required,

Photodegradation studies on soil: One study (Friedman, 1984, Document
No. AMR-134-83, Acc. No. 072767) was reviewed but does not fulfill data
~equirements because -the incubation temperature was too high. A study is
needed providing information on _the photodegradation of metsulfuron
methyl on soil maintained at a constant temperature between 25 and 30 C.
Data are also required addressing the photodegradation of the triazine
moiety on soil,

Photodegradation studies in air: No studies were submitted, but no data

are required because of the low vapor pressure of metsulfuron methyl.

s
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. Aerobic soil metabolism studies: Two previcusly submitted and reviewed
Studies were cited in this submission. One study (Rapisarda, C. 1981,
Acc. No. 250928) was not considered because it has been withdrawn by the
registrant. The second study (Friedman, 1982, Document AMR-62-82, Acc.
No. 071434) partially satisfies data requirements providing informa-
tion on the aerobic-metabolism of phenyl-labeled (14c]metsulfuron methyl.
Data are required addressing the aerobic soil metabolism of the triazine
moiety.

Anaercbic soil metabolism studies: No data were provided; however, this
data requirement will be waived when a valid anaerobic aquatic metabolism
study is submitted.

Anaercbic aquatic metabolism studies: One study (Friedmard, 1984, Docu-
ment No. AMR-134-83, Acc. No. 072767) was reviewed, is scientifically
valid, ard partially fulfills data requirements by providing information
on the anaerobic aquatic metabolism of phenyl-labeled (14cimetsul furen
methyl. A study is needed addressing the fate of the triazine moiety.

Aerobic aquatic metabolism studies: ‘No data were submitted, but these
studies are not required because metsulfuron methyl does not have an
aquatic or aguatic impact use. ‘

Leaching and adsorption/desorption studies: Two studies were submitted
ard reviewed. One study (Friedman, 1984, Document No. AMR-82-82, Acc.
No. 072767) could not be validated because the requested supportive raw
data to support the reported conclusions and models were not provided.
The remaining study (Chrzanowski, 1984, Document No. AMR-82-82, Acc. No.
072767) partially fulfills data requirements by providing information on
the mobility of unaged phenyl-labeled [l4C]metsulfuron methyl in soil.
For the aged leaching experiment, residues of aged metsulfuron methyl in
soil must be characterized. Data are also required addressing the mobil-
ity of the triazine moiety in soil. ,

Laboratory and field volatility studies: No data were submitted, but no
data are required because of the low vapor pressure of metsulfuron methyl.

Terrestrial dissipation studies: One study (Anderson and Harvey, 1984,
Document No. AMR-117-83, Acc. No. 072767) was suhbmitted and reviewed.

In order for this study to fulfill data requirements, the registrant must -
supply evidence that field soil treated in situ but confined within an
imbedded steel cylinder produces data similar to that obtained in conven—
‘tional terrestrial field dissipation studies. Climatic data, soil tem~
perature data, quantification of the unidentified polar and nonpolar de-
gradates, ard the fate of the triazine moiety must still be addressed.
One previously submitted and reviewed study was cited in this” submission.
The review of this study (Han, 1981, Acc. No. 250928) concluded that the
field dissipation of the aminotriazine moiety was not adequately defined.
Assessment of the significance of residual levels of this group has been
deferred (E. Regelman Memorandum of Meeting, 10/17/84) to the Residue
Chemistry and Toxicological Branches. : ,
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- Aquatic field dissipation studies: No data were submitted, but no data
.. are required because metsulfuron methyl does not -have an aquatic or an

aquatic impact use. .

Forestry dissipation studies: No data were submitted, but no data are
required because metsulfuron methyl dges not have a forestry use,
Long-term fiefﬁ*&igsigaton studies: No data were submitted. Require-

ments for these data depend upon the results from the terrestrial field
dissipation data. : :

Confined accumulation studies on rotational crops: Two studies were re-
viewed. One study (Harvey, 1984, Document ﬁo. AMR-120-83, Acc. No.
072767) partially fulfills data requirements by providing information on
the uptake of phenyl-labeled [14C]metsulfuron methyl by soybeans, rape,

oats, and sugarbeets planted 120 days after treatment. The second study
(Anderson, 1984, Document No. AMR-190-84, Acc. No, 072767) does not ful=-

 fi11 data requirements because climatic data were not reported., Addi-

tional data are also needed showing phenyl-labeled metsulfuron methyl
uptake in a root crop planted 1 year after treatment and on the accumu-
lation of the triazine moiety.

Field accumulation studies on rotational crops: No data were submitted.
Data requirements are dependent upon confined accumulation studies on

rotational crops.

 Accumulation studies on irrigated crops: No data were submitted; how-
ever, data are not required because metsulfuron methyl has no aquatic

food crop or aquatic noncrop use, js not used in and around holding
ponds used for irrigation purposes, and has no uses involving effluents
or discharges to water used for crop irrigation.

Laboratory studies of accumulation in fish: One previously submitted and
reviewed study (Han, 1982, Acc. No. 252492) was cited in this submission,
The study did not fulfill data requirements because insufficient analy-
tical and procedural details were provided, A1l data are required.

Field accumulation studies on nontarget or anisms: No data were sub-
mitted; requirements for these stu%1es gepena upon the results from

laboratory studies of accumulation in fish and toxicological data.
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