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. The GC/ECD method, EN-CAS Method No. ENC-2/93, is adequate
for determining 2,4-D residues in/on RACs of field corm, rice,
sorghum, grass, wheat, and sugarcane, and in processed commodities
from wheat, corn, sorghum, sugarcane, and rice.

J CBRS has reviewed 2,4-D storage stability data provided in an earlier separate
submission. Since in no instance did Storage intervals associated with the
present field trials and processing studies exceed 2-3 years, there are no
storage stability concerns associated with the present studies.

115 ppm for wheat forage, and 110 ppm for wheat straw. and wheat hay. If ’
the registrant prefers a 14-day PHI, the current 20 Pppm for wheat forage is ‘

c:\wps 1\ﬁnal\24Dl3.wpd:00:5-31-96:DIM:djm. 2
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appropriate; howe: er, the tolerances of 4 ppmo for wheat grain, and 110 Ppm
for wheat straw ar 1 wheat hay must be proposed.

. The available data for grasses are adequate. The O-day PTY forage data
: indicate that the eg ablished tolerance of 1000 ppm for grass forage is too high,
The registrants shc 1id Propose a lower tolerance. The available data indicate

Were not available or sorghum and soybeans; however, these data are not -
required as 2,4-D { applied as an early season or preplant application to both
these crops. In adq ition, residues of 2,4-D Were nondetectable in/on sorghum
grain (<0.01 ppm) and soybean seeds (< 0.05 Ppm) treated at 1.5x and 5.5x,
respectively. Based upon the corn and wheat data, the registrants should

cornt and wheat, the available data indicate that ap appropriate tolerance for
2,4-D residues in/o : aspirated graj fractions would be 200 ppm. Witha 14
day PHI, the appro; riate tolerance would be 40.ppm. .. .

. The submitted suga. cane residue data are adequate and indicate that the current

2 ppm tolerance on Sugarcane is too high. The registrants should propose a
lower tolerance on ugarcane. The available data indicate that a tolerance of

. The submitted corn yrocessing data are adequate. The data indicate that
residues of 2,4-D d¢ not concentrate in any corn processed commodity and
that no Section 409 ‘0od/feed additive tolerances or 701 Maximum Residue
Limits (MRLs) are ; >quired.

®  The submitted rice | rocessing data are adequate. Residues of 2,4-D did not
concentrate in rice t :an or milled white rice, but concentrated by 3.3x in rice
hulls, which are not a RTE feed item. The dilution factor for rice hulls is 5x;
therfore, no 409 foo I/feed additive tolerances are required. Based upon the
3.3x concentration f ctor and HAFT residues of 0.42 ppm for rice grain, the
maximum expected : ssidues in/on rice hulls would be 1 4 pPpm, which exceeds
the recommended 0. ; ppm tolerance. A Section 701 MRL should be
established at 1.5 pp n for residues of 2,4-D in/on rice huils.

c:\wpS 1\ﬁnal\24D13.wpd:00:5-31-96:DJM:‘ jm. 3
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. The submitted sorghum Processing data are adequate. No 409 tolerances or
Section 701 MRLs are required.

. The submitted sugarcane processing data are not adequate as residues of 2,4-D
were below the LOQ (<0.01 ppm) in the cane samples used for processing.

If you need additional information, please advise.

ce: RF, SF, List A Rereg. File, Circ., J. Coombs (SRRD), DIM.
RDI: Pilot Team: 5/14/96;RPerfetti:5/30/96;EZager:5/31/6, }

¢1\WpS1\final\24D13.wpd:00:5-31.96:DIM: djmm, 4
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a Q .
ol .

(Shaugh essy No. 030001. Case No. 0073)

CB Nos. 15707, 15519. 157: 4, 15773, 15884 13886, 15975. 16021 16152, 16224

16226 and 16238: DP Barco ies D213641, D214733 D216364, D216606 D216608

D216939.. D217132, D2174¢ 0. D217790, D217980. D218820, D219399 D219400,
' and D219402

REGISTRANT’S RF SPONSE TO RESIDUE CHEMISTRY DATA
REQUIREMENTS

BACKGROUND

" through 43779504, 43785901 43665201 through: 43665206, 43676801, and
43676802) and field corn, ric » Sorghum, sugarcane, and wheat processing studies
(1995; MRID 43693701, 437 9701, 43709702, 43755401 and 43755402). These
data are reviewed here to dets rmine their adequacy in fulfilling residue chemistry
data requirements. The Conc usions and Mm&m stated in this review

c:\WpSI\ﬂnal\24Dl3.wpd:00:5-31-96:DJM djm.
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pertain only to residue analytical methods, inagnitu’de of the residue in plants, and
magnitude of the residue in processed food/feeds. ’

- The nature of the residue in plants is adequately understood based upon acceptable
‘wheat, lemon, and potato metabolism studies. The nature of the residue in animals ,
is understood based upon acceptable ruminant and poultry metabolism studjes. The

Tolerances for residues of 2,4D (2,4-dichlorophenoxyacetic acid) in/on plant and
processed food/feed commodities dre expressed in terms of 2,4-D per se [40 CFR
§180.142 (a-f, and 1), §185.1450 (a), and §186.1450]. Tolerances in animal
commodities are currently established in terms of residues of 2,4-D and its
metabolite 2,4-dichlorophenol (2,4-DCP) [40 CFR §180.142 (h)j. Adequate

CONCLUSIONS AND RECOMMENDATIONS

Residue Anajyg'ggll Memgxlg

1. The GC/ECD method, EN-CAS Method No, ENC-2/93, is adequate for
determining 2,4-D residues in/on RAC: of field corn, rice, sorghum, grass,

wheat, and Sugarcane, and in processed commodities from wheat, corn,
sorghum, sugarcane, and rice. The method has a validated limit of

Storage Stability Data

2. CBRS has reviewed 2,4-D storage stability data provided in an earlier -
Separate submission and concluded that no storage stability concerns or data
requirements remain for 2,4-D for each of the three following RAC crop

c:\wp5s 1\ﬁnal\24Dl3.wpd:00:5-31-96:DJM:djm. 6
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groupings: (1) oilsee Is or mits; (2) leafy vegetables; and (3) grains provided
t trial sampi s Dot stored for appreciably lo ca. 2-3
Years. CBRS also c( ncluded that sufficient storage stability data has been

associated with the p esent field trials and processing studies exceed 2-3
years, there are no st rage stability concerns associated with the present
studies. ‘ .

Magnitude of the Residues i Plants

3a.

3b.

3c.

3d.

4a.

formulations are simi] , CBRS will consider the_ three formulations to be
equivalent.

grain and forage; the . vailable data indicate that appropriate tolerances for
corn grain and forage would be 0.05 and 6 ppm, respectively, for either a 7
or 14 day PTI. Addit onal information is required for corn fodder before a
recommendation for a zorn fodder tolerance can be made. Before a
recommendation for a :orn fodder tolerance can be made, the registrants
must specify the minir um PHI (7 or 14 days) desired on the labels. A 7-day
PHI will require a 70 'pm tolerance while a 14 day PHI would require a 35
ppm tolerance. -

Data on residues of 2, -D in/on sweet com (K+CWHR) remain outstanding,

Rice. The submitted r ze residue data are adequate with sufficient geographic

Tepresentation. A total f 10 tests were conducted in AR, CA, LA and X

with the DMA and/or i cid formulations.

c:\prl\ﬁnal\24Dl3.wpd:00:5-3l-96:DJM: ifm. 7



4b.  The field trial results indicate that residues of 2,4-p gre likely to exceed the

5a.  Sorghum. The submitted sorghum residue data are adequate with sufficient

As residue data for the amine salt, 2-EHE, and acid were similar, CBRS 'wiu
consider the formulations to be €quivalent :

Sb.  Based upon the supported use patterns for 2,4-D on grain sorghﬁm, the

5c. The registrants must amend current labels to specify a maximum seasonal use

application volume of 2 gal/A of water for aerial applications or submit
residue data reflecting ultra Jow volume aerial applications, ‘

6a.  Wheat. The available field trial data for wheat are adequate, with the
registrant conducting a total of 36 tests in CA, GA, KS, MN, ND, OK, and

- WA depicting residues of 2,4-D in/on wheat forage, grain, and straw. Tests

were conducted with the 2- » DMA salt, or acid formulations,

6b.  The available data indicate that the current tolerances for wheat forage (20
Ppm) and wheat grain (0.5 ppm) for residues of 2,4-D are too low.
Following a single application at ca. 1.25 Ib ae/A of the 2,4-D 2-EHE,
DMA, or acid formulations, maximum 2,4-D residues were 112 ppm (7-day
PTI) and 19.4 ppm (14-day PTI) in/on wheat forage. For grain, maximum
residues of 2,4-D were 6.16 ppm (7-day PTI) and 3.24 ppm (14-day PTT)

c:\wp51\final\24D13. wpd:00:5-31 -96:DJM:djm. 8
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following rwo applica ions (61-90 day retreatment interval) a ~1.251b ae/A
Per application (~2.! b ae/A seasonal total) of the 2,4-D, 2-FHE, DMA, or
acid formulations.

6c.  From the above infor nation, CBRS makes the following conclusions:

® If the registrar : prefers a 7-day PHI, the following tolerances must be
proposed: 7 tym for wheat grain, 115 ppm for wheat forage, and
110 ppm for v heat straw and wheat hay. The recommended tolerance
for wheat hay s based on the residues in wheat Straw.

* If the registrar : prefers a 14-day PHI » the current 20 ppm for wheat
forage is appr« priate; however, the following toleranceg must be
proposed: 4 pym for wheat grain, and 110 Ppm for wheat straw apd

7a.  Grasses. A total of 3 : tests using either the acid, DMA, or 2-EHE

Prairie tall grass, Pere anial rye, Quack grass, Tall fescue, Timothy, and
Western wheat grass. As residue data for the acid, ester, and amine
formulations are simi I, no additional field trials are required.

7b.  The O-day PTI forage data indicate that the established tolerance of 1000 ppm
’ for grass forage is too high. The registrants should propose a lower
tolerance. The availal Je data indicate that 3 tolerance of 360 Ppm would be
appropriate. Providec that labels aré amended to specify a 7T-day PHI for the
cutting of grass hay, t e available grass hay data indicate that the established
tolerance of 300 PPm or grass hay is adequate. Otherwise, the registrants
must propose increasis g the tolerance on hay to 720 ppm. A

7c.  The registrants must a nend all product labels registered for use on rangeland
and pasture grasses to identify the single and Seasonal maximum use rates -
The available data SUp Jort a maximum use rate of 2 [b ac/A, applied twice
with a 30-day retresitry ant interval. All product labels must be amended
appropriately. In add; jon, labels should be amended to Specify a 7-day PHI

c:\wp5 l\ﬁna]\24D13.wpd:00:5-31-96:DJM djm. 9
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8. Aspirated grain frag:tidns’. Adequate data are available on aspirated grain
fractions. Grain dust samples were not available for sorghum and soybeans;
however, these data are not required as 2,4-D is applied as an early season

were nondetectable in/on sorghum grain (<0.01 ppm) and soybean seeds
- (<0.05 ppm) treated at 1.5 and 5.5x, respectively. :

tolerance for aspirated grain fractions. Assuming a 7-day PHI for corn and
wheat, the available data indicate that an appropriate tolerance for 2,4-D
residues in/on aspirated grain fractions would be 200 ppm. With a-14 day
PHI, the appropriate tolerance would be 40 ppm. '

9a.  Sugarcane. The régistrant conducted a total of eight field trials in the states
of FL, HI, and LA on Sugarcane. Tests were conducted only with the 2,4-D

9b.  The submitted Sugarcane residue data are adequate and indicate that the
current 2 ppm tolerance on sugarcane is too high. The registrants should
Propose a lower tolerance on sugarcane. The available data indicate that a
tolerance of 0.05 ppm would be appropriate. The tolerance for sugarcane
forage should be revoked as Table II (9/95) no longer lists Sugarcane forage
as a RAC.

- 9¢c.  Labels for low volatile ester forms for 2,4-D should be amended to delete
uses on sugarcane, and the remaining 2,4-D labels should indicate a
maximum seasonal use rate for Sugarcane of 4.0 Ib ae/A.  All labels must

. indicate a minimum application volume of 2 gal/A of water for aeria]
applications or submit residue data reflecting ultra low volume aeriaj
- applications. '

Magnitude of the Residues in Processed Foods/Feeds

10 Com. The submitted corn processing data are adequate. The data indicage

¢:\wpS1\inal\24D13. wpd:00:5-31-96:DIM:djm, 10
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11.

12,

13a.

~ 13b.

Sorghum. The submi ted sorghum processing data are adequate. Residues of
2,4-D were below the LOQ (<0.01 ppm) in sorghum flour and starch

starch and flour have een removed from Table I (9/95).

Sugarcane. The subm tted sugarcane processing data are not adequate ag
residues of 2,4-D wen below the LOQ (<0.01 ppm) in the cane samples

registrants provided n¢ explanation of why a higher CXxaggerated rate was not
used. In addition, dat = from the sugarcane field trials indicate that cane
samples can be genera =d that bear detectable residues of 2,4-D.

Although the present s igarcane processing study is not adequate, sugarcane
processing data are av; ilable in the 2,4-D Registration Standard (2/ 16/88).
These data indicate thz : residues can concentrate in molasses up to 7x.
Based upon HAFT res dues of 0.015 Ppm in/on cane and the 7x

Y

processing data. The 1:ed additive tolerance for sugarcane bagasse should be
revoked as Table II (9, 35) no longer lists sugarcane bagasse as a feeg item
for livestock. _

c:\vﬁp5 l\ﬁnal\24D13.wpd:00:5-31-96:DJM iim. 1 1
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14a.  Wheat. The submitted wheat processing data are adequate and indicate that
residues of 2,4-D do not concentrate in any wheat processed commodity

in/on wheat grain are 6.16 ppm at a 7-day PHI and 3.19 ppm at a 14-day
PHI. Depending upon whether the registrants prefer a 7- or 14-day PHI,
maximum expected 2,4-D residues in wheat bran would be either 22.4 or

additive tolerances for 2,4-D residyes in wheat milled fractions (except flour)

14b.  The registrants must amend the current labels to indicate a maximum

ultra low volume aerial applications.

DETAILED CONSIDERATION
Residue Analytical Methods

In conjunction with the magnitude of the residue field studies on field corn, grass,

RAC:s of various crops (CB No, 14004, DP Barcode D205346, D. Miller, 1/24/96). -
Sample analyses from the current submission were performed by EN-CAS :
Analytical Laboratories, Winston-Salem, NC (EN-CAS) or Hazleton Wisconsin,
Inc., Madison, WI HWI). :

’ c:\wpsnﬁnamw13.wpd:00:s-31-96:DJM:djm. .12
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for 1 hour. Hydrolyzed resi wes are then Cleaned-up by eluting though a C,; solid
phase extraction column witt hexane:ethyl acetate (1:1, v/v), Residues are then
partitioned into 0.1 M Na,H: 0,, acidified, partitioned into diethy] ether (Et,0),
concentrated to dryness, and hep derivatized to the methy] ester with 14 %, boron
trifluoride in methanol, The erivatized residues are partitioned into 25% toluene in
hexane and Cleaned-up using in Alumina column prior to analysis by GC/ECD.

Method validation data were ubmitted for processed Commodities of corn, rice,
sorghum, sugarcane, and wh, at. Two to six contro} Samples of each matrix were
fortified at levels ranging fro n 0.01-5.0 PPm. Two controls of each matrix were
analyzed aJong with the forti; ed samples. Apparent residues of 2,4-D were
nondetectable (<0.01 ppm fi r all matrices éxcept wheat aspirated grain fractions .

The GC/ECD method, EN-C; § Method No. ENC-2/93, s adequate for determining
2,4-D residues in/on field cor. » BTass, rice, sorghum, and Sugarcane RACs and in
corn, rice, sorghum, Sugarcan ;, and wheat processed commodities. The method has
a validated LOQ of 0.01 ppm for each matrix except grass forage and hay (LOQ =
1.0 ppm) and wheat aspirated jrain fractions (L.OQ = 0.10 ppm).

c:\wps l\ﬁnaj\24D13.wpd:00:5—31-96:DJM: jm. 13
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Table 1.  Method validation data f
2/83; for determining re

or the GC/ECD method, EN-
sidues of 2,4-D in various

CAS Method No. ENC-
RACs and their processed

fractions.
Fortification leve| Number of
Crop Matrix {ppm) samples * % Recovery
Wheat patent flour 0.01 5 74-101
, . 0.50 2 73, 80
bran 0.01 2 886, 110
) 0.50 2 77,79
middlings 0.01 2 74, 76
0.50 2 84, 90
shorts 0.01 2 77, 85
: 0.50 2 85, 97
aspirated grain 0.10 2 113, 116
fractions 1.00 2 (1) 111,125
Comn starch 0.01 6 (1) 65-87
0.50 2 75, 85
grits 0.01 2 92, 105
0.50 2 89, 92
meal 0.01 2 96, 100
v 0.50 2 86, 91
flour 0.01 6 81-100
0.50 2 72, 80
crude oil 0.01 6 71-104
0.50 2 84, 88
refined oil 0.01 2 92, 98
0.50 2 81, 90
aspirated grain 0.01 2 93, 99
fractions 0.50 2 95, 97
Sorghum starch 0.01 2 . 77, 86
0.50 2 82, 84
flour 0.01 2 88, 94
0.50 2 73, 77
Sugarcane molasses 0.01 6 82-98
5.0 2 87, 89
bagasse 0.01 6 72-110
5.0 2 83, 83
sugar 0.01 6 100-107
2.0 2 73, 80
Rice hulls 0.01 '2(1) 68, 78
‘ 0.10 2 74, 82
bran 0.01 2 87, 88
0.50 2 80, 97
polished rice 0.01 6 70-80
0.10 \ 2 . 78, 80
the number of samples with recovery values outside of

the 70-120% range.

Values in parentheses represent

c:\prl\ﬁnal\24D13.wpd:00:5-31-96:DJM:djm.

14




HED Records Center Series 361 Science Reviews - File R102503 - Page 15 of 63

Table 2. Concurrent recove “ies of 2,4-D from fortified contro| samples of RACs from
field corn, grass, 1 ce, sorghum, and Sugarcane and Processed fractions from
field corn, rice, so ghum, sugarcane, and wheat.

Crop . Fortification level
MRID Matrix {ppm) Number of % Recovery

samples *

Field comn forage 0.01-10.0 15 73-95
:gggg%’;' [ _silage 0.01-10.0 14 78-110
43676801 | __grain 0.01-20.5 23 73-112

‘ fodder 0.01-100 22 80-109
Field corn starch 0.01, 1.0 2 83, 95
43709701 grits - 0.01, 1.0 2 86, 86

mea) 0.01, 0.05 2 106, 109
flour 0.01, 0.05 2 111, 121

crude oif 0.05, 0.10 4 85-107

refined oil 0.01, 0.05 2 100, 128
grain 0.01-0.10 4 86-110

aspirated 0.01-5.0 4 79-102
grain

fractions

Grass forage 0.01-1000 85 {7) 64-112

43592101,
43610801
43610802, —
04, 43665203
through -05 .
Rice " grain 0.01-0.50 10 81-118
7901, —
::?;;5301 straw 0.01-0.50 8 . 72-97
Rice grain 0.01, 0.05 2 70, 82
43755402 ™ Thulis 0.01, 0.50 2 99, 119
bran 0.01, 0.50 2 84, 114
1t fled white 0.01, 0.05 2 93, 103
rice
Sorghum forage 0.01-0.10° 14 (1) 67-114
43697801, grain 0.01-0.10 14 74-93
43718001, e
43718002 fodder 0.02-1.00 12(3) - 100-133
Sorghum starch 0.01, 0.05 2 91, 94
43709702 flour 0.01, 0.05 2 96, 88 |
" grain 0.02-0.20 4 70-93
Sugarcane forage 0.01-0.50 8 90-117
2333366;8;' " cane "0.01-0.20 8 76.108

15
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Table 2.  Continued.
Crop ' Fortification level
MRID ~ Matrix (ppm) Numnber of % Recovery
' samples ?
Sugarcane _ cane 0.05, 0.50 2 79, 93
43755401 molasses 0.01, 0.05 4 85-116
bagasse 0.01, 0.05 -2 90, 96
sugar 0.01, 0.05 2 87, 100
Wheat forage 0.01-120 19(1) 60-110
43665201, 4366502, grain 0.01-20 15 '71-113
and 43676802 straw 0.01-20 17 (2) 69-127
Wheat bran 0.01-10 4 83-100
low grade 0.01, 0.05 2 97, 93
43693701 flour v
patent flour 0.01, 0.05 2 97, 100
middlings 0.01-5.0 4 76-107
shorts 0.01-5.0 4 72-93
grain 0.01, 0.05 2 63, 88
aspirated 0.10-100 3 B6-107
grain
fractions

* Values in parentheses represent the number of samples with recoveries outside of the

70-120% range.

Storage Stability Data

No storage stability data were
studies. However, CBRS has
earlier separate submission
D220451) and concluded that no
remain for 2,4-D for each of the
or nuts; (2) leafy vegetables; and

stored fo

submitted with the current field
reviewed 2,4-D stora
D. M

wing RAC crop grouy
that field

studies did not exceed approximately 2-3 years,

ge stability
iller, 3/19/96, CBRS No. 1
storage stability concerns or
three follo

(3) grains provi

6425, DP
data requirements
ings: (1) oilseeds

not

p:

S

trials and processing
data provided in an
Barcode

' (conﬁnuad; footnote follo ws)
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All samples from the submj; ed field trials and Processing studies were frozen on the
same day of collection with he exception of one set of grass samples collected in
MI, which were frozen 48 b »urs after collection.

temperatures at the field site and processing facility and at <-12 C at the analytical
laboratory prior to analysis. i i

carrier. The maximum stor; g€ mtervals for the submitted field trials and processing
studies are presented in Tabj » 3. Since storage intervals in no case exceeded 2-3
years, CBRS concludes that there are no storage stability concerns associated with
the field trials or processing itudies reviewed in the document.

Table 3. Maximum frozen stor ige intervals for RACs and processed commodities.
A Crop/ Commodity Maximum storage interval (days)
MRID
Field corn forage m
- 43686001, 43693702 silage 118
grain ‘ 102
fodder 174
Field -corn forage 168
43676801 silage 92
grain K 90
fodder ' 117
Field corn - processing study grain 102
43709701 processed fractions and aspirated 197
Brain fractions
Grass forage 273
43592101, 43610801 hay 1S
43610802, 43779501-04 ,
Grass - forage 103
43665203 througk 4366505 hay 108
Rice ‘ grain 234
43747901, 43785901 straw 232
Rice - processing study grain 245
43755402 hulls, bran, and milled rice 196
Sorghum ' forage 216
43697801, 43718001, grain 172
(43718002 fodder 275
Sorghum - processing study grain 155
43709702 processed fractions 24
Sugarcane forage 253

17
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Crop/ Maximum storage interva] (days) -
MRID
Sugarcane (cont’d) 43736101, cane . 383
43736102 ‘ -
Sugarcane - processing study cane : 167
43755401 bagasse 20
molasses 30
sugar 22
Wheat forage 140
:gggg:g; 43665202, and grain 109
_ straw 108
Wheat - processing study grain 181
43693701 processed fractions and aspirated | 244
grain fractions

Magnitude of the Residue j Plan

Cereal Grains and Forage, Fodder, and Straw of Cereal Grains Groups

. Com. Tolerances of 0.5 PPm have been established for residues of 2,4-D in/on
fresh corn (K+CWHR) and corn grain. Tolerances of 20 ppm have been :
established for residues of 2,4-D in/on corn fodder and forage [40 CFR §180.142

single application rates specified are 1.05-1.9 Ib ae/A for preemergence applications,
0.3-1.2 b ae/A for postemergence applications, and ~1.0 Ip ae/A for preharvest

fabels specify minimum application volume of 2.3 gal/A by air and 5-10 gal/A by
ground; one label (EPA Reg. No. 62719-8) specifies a minimum of 1 gal/A of water
Afor aerial applications. . _

18
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In response to the 9/88 Gu; lance Document and on behalf of the TF-1I, DowElanco
submitted data (1995 ; MRI )s 43686001, 43676801, and 43693702) from tests
depicting residues of 2.4-D in/on field corn forage, silage, grain, and fodder
following applications of 2, -D. A total of seven side-by-side tests were conducted
in IA, IL, MN, NC, NE, (H, and PA with the DMA salt and 2-EHE forms of 2,4-
D. In each state, two or th ee applications of 2,4-D DMA sait (3.8 b ae/gal SC/L)
or 2-EHE (3.08 Ibs ae/gal 1 C) were made to corp totaling up to ~3.0 Ip
ae/A/season; these applicati ns included a preemergence application at ~ 1 1b ae/A,
a directed postemergence ar slication at ~(.5 Ib ae/A (except in » 1 1b ae/A)
when the corn was 10-16 ip hes tall, and a preharvest application at ~ 1.5 Ib ae/A

Same use pattern were condi cted concurrently in NC and 1A with the 2,4-D acid
(85% SC/S). Applications ‘ere made using ground equipment in ~5 gal/A of
water with retreatment inter als of 30-48 days between the first and second
applications and 83-113 day: between the second and third applications.

Forage samples were collect: d 7 days following the second application, and silage
samples were collected at th dough-dent stage approximately 54-89 days after the
second application (1.50-2.0' Ib ae/A total applied). Grain and fodder samples were
harvested at 7-day (9-day in ’A) and 14-day PTIs following the third ‘application
(3.01-3.55 b ae/A total appl ed). '

=-12 C. Total frozen storag : intervals prior to analysis were as follows: 127-177-
days (forage), 31-118 days (s lage), 35-102 days (grain), and 68-174 days (fodder).
As indicated earlier under Stc ;age Stability, CBRS has no storage stability concerns
associated with these field tri; Is. ~

Residues were determined usi ig the adequate GC/ECD method, EN-CAS Method
No. ENC-2/93, described in 3¢ Residue Analytical Method section of this report.
The LOQ for corn matrices w15 0.01 ppm. Apparent residues of 2,4-D were
nondetectable (<0.01 ppm) i; /on 16 forage, 16 silage, 32 grain, and 19 fodder
control samples. Thirteen foc jer controls bore apparent residyes at 0.010-0.063
ppm. Residues in treated co forage, silage, grain, and fodder samples are
presented in Table 5. :

Following mwo applications to ield corn of 2,4-D as either a DMA salt, 2-EHE, or
acid at rates totaling 1.5-2.0 I ae/A, residues of 2,4-D were 0.01-5.2 Ppm in/on 16
forage samples collected at a * -day PTT and <0.01 ppm-0.33 ppm in/on 16 silage
samples collected at 54-89 day PTIs. Following three applications of either the

19
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DMA or acid totaling 3.01-3.55 1p ae/A, residues of 2,4-D in/on grain were <0.01-
0.038 ppm (~7-9 day PTI, 16 samples) and <0.01-0.015 ppm (14-day PTI, 16
samples), and residues in/on fodder were 3.19-49.8 ppm ( ~7-day PTI, 16 samples)
and 1.44-30.4 ppm (14-day PTI, 16 samples).

Geographic representation is adequate. The 2,4-D Guidance Document required
field corn trials in IA, IL, MN, NE, and OH. The registrant has conducted a tota]
of 16 tests in the following states: IA, IL, MN, NC, NE, OH, and PA. Seven tests

The available field corn data are adequate. The current submission indicates that
following two applications (totaling ~1.51b to 2.0 Ip ac/A) to field corn of either
the 2,4-D DMA salt, the 2-EHE, or the acid, maximum residues of 2,4-D were 5.2
Ppm in/on forage collected at a 7-day PTI. Following three applications (totaling
~3.0Ibto3.61b ae/A) of either the DMA salt, 2-EHE, or acid formulation,

The registrants must amend the current labels to indicate the maximum seasonal use
Tate and PHI supported by the submitted residue data. Al labels must indicate a
minimum application volume of 2 gal/A of water for aeria] applications or submit -
residue data reflecting ultra low volume aerial applications. : :
Rice. Tolerances for residues of 2,4-D have been established at 0.1 ppm for rice
and 20 ppm for rice straw {40 CFR §180.142 (b)).

20
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Table 4. Active 2,4-D end-use products regis: :red for use on COrm, grasses, rice, sorghum, Sugarcane, and wheat to members of
Industry Task Force I {DowElanco 52719), Agro-Gor Corp. (61469), Nufarm (61272), and Rhone-Poulenc (264)].

AL . Labe Crop Uses *
code)/ 1
| EPA Rog No. Formulation* | Daee Trade Name e el e [ vhe] e
2,4—Dichlorophenoxyacetic acid (030001)
264-37 © 2.8 Ib/gal EC 2/94 | Weedone® 638 Broadieaf Herbicide | v v/ v
62719218 - 85% SC/S 1/94  |Statesman® I/ v v v v
62719-264 ¢ 50% WP 2/95 | Broadstrike® Post - Corn g
Dimethylamine 2,4-dichlorophenoxyacetate 30019) i
264-2 3.8 Ib/gal SC/L | 2/94 [Weedar® 64 Broadleaf Herbicide |/ v v v 7/
612724 5.77 lo/gal SC/L | 2/82 " [CO-OP Weed Oup 24-DAmines | v | 7 | 7 7 v v
Pound® .
62719-1 ¢ 3.8 tb/gal SC/L 1/94  'Formula 40® Herbicide |/ v ' v v
62719-2 5.7 Ib/gal SC/L 5/94 DMA® 6 Weed Killer s v/ v 7’
62719-3 3.8 Ib/gal SC/L. 1194 DMA® 4 Herbicide IS v v 7/ 7
Trilsopropanolamine 2,d-dichlorophenoxyac tate (30035) v
6271948 ¢ 2.0 Ib/gal EC 1/94  Cuyrail® v v
62719-182 8 2.0 Ib/gal SC/L. 1/95  Grazop® P+D v
Butoxyethyl 2,4-dich!orophenoxynceta!e (30 53) .
264-20 3.8 Ib/gal EC 2/94  Weedone® LV4 Broadiear v 1 v v v 7/
Postemergence Herbicide ‘
264271 3.7 Ib/gal EC 4/94  Weedone® LV6 Broadiear v 7/ v v v
Postemergence Herbicide
62719-50 3.8 W/gal EC 4/94  BEE<4 v v v v s
62719-260 ® 2.0 b/gal EC 9/94  Crossbow® " v
2-ethylhexyl 2,4-Dichlorophenoxyacetate (30 83)
264-535 5.4 Ib/gal EC 11/94 | ?4-D 2-EHE GEL Broadieaf ' 7 4 s v
derbicide® :
62719-9 3.8 Ib/gal EC 1/94 | Weed Killer 4D% 4 v/ 7 v
Isooctyl (2-ethyl4-methylpentyl) 2,4-dichloro 'henoxyacetate (30064)
264-517 3.7 Ib/gal EC 3/94 | Needone® LV4 IOE Broadleaf v/ 7 s v v
] lerbicide ]
264-518 5.4 lb/gal EC 3/94 | Veedone® LV6 1OE Broadleaf 4 v v v v
Ierbicide _
264-529 3.8 Ib/gal EC 3/94 | Veedone® NO-SOL 400 Broadleaf | v ; s 7 S v/
lerbicide
62719-8 5.6 Ib/gal EC 1/94 steron® 6E Herbicide v v/ 4 v

*  The active ingredient for the formulated proc ucts is expressed as the acid equivalent.

®  Use of each EP on the listed crops is indicat d by a "/”,

¢ EPA Reg. No..264-37 is a MAI formulation :ontaining both 2,4-D and its butoxyethy! ester for a tota] acid equivalent of 2.8
Ib/gal. .

*  EPA Reg. No. 62719264 is 2 MAI formulal on that also contains 9.3% flumetsulam and 25% clopyralid.

©  EPA Reg. No. §2719-1 is a MAI formulatio: containing both DMA and wriisopropanolamine salts of 2,4-D for a total acid
equivalent of 3.8 Ib/gal. )

T EPA Reg. No. 6271948 is a MAI formulatic 1 that also contains 0.38 Ib/gal of clopyralid.

¥ EPA Reg. No. 62719-182 is a MAI formutat yn that also contains 0.54 Ib/gal picloram.

"  EPA Reg. No. 62719-260 is a MAI formufat in that also contains 1.0 Ib/gat of triclopyr.
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Table 5. Residues of 2,4-D in/on field corn forage and silage following two applications and in/on grain and fodder
following three applications of 2,4-D acid or DMA salt formulations at ~0.5.1.5 Ip ae/A (~3.0 b
ae/A/season, 1x). ’

Application Data | 24D Resid
ooy PTI Test " 2,4-D Residues
Formlation Total Applicauon Rate (days) | Location (opm)
: (b ae/A)
43676801 3.08 Ib ae/gal _ 1.50 7 1A - 5.2
: EC. 1.56 IL 1.05
(2,4-D 2-EHE) 3.03 MN 0.684
'1.55 NC 0.877
1.48 ‘ NE ©0.025
1.53 OH 0.478, 0.436
1.53 PA 2.95
43686001 | Corn forage | 3.8 Ib/gal SC/L 1.52 7 IA . 1.03
(2.4-D'DMA) 1.53 _ IL _ 0.086
2.02 ' MN | 0.249
1.55 : NC 1.00
1.51 NE 0.010 -
1.56 OH 0.244
. 153 PA 2.68
43693702 | Corn forage 85% SC/S 1.52 7 IA 0.726, 0.475 °
(2,4-D acid) . 1.50 NC 0.331
43676801 | Corn Silage | 3.08 Ib ae/gal 1.52 70 IA <0.01, <0.01
‘ y EC ‘ 1.56 69 IL " <0.01
(2,4-D 2-EHE) 2.03 76 | MN <001
1.55 60 NC <0.01
1.49 65 NE | <0.01
1.53 76 | oH © <001
1.53 89 PA <0.01
43686001 Corn silage | 3.8 Ib/gal SC/L 1.512 70 1A <0.01
: (2.4-D DMA) ' 1.53 1 69 1L <0.01
2.02 76 MN <0.01
1.55 60 NC <0.01
1.51 65 NE <0.01
1.56 76 OH <0.01
: , 1.53 89 PA <0.01
43693702 | Com silage 85% SC/S 1.52 54 1A 0.33, 0.028, 0.024 °
(2:4-D acid) 1.50 59 NC <0.01.
43676801 Com grain [ 3.3 1b ac/gal EC 3.05 7 A <0.01
| ,4-D 2-EHE) 3.10 ' L 0011
3.56 MN <0.01 -
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Table 5. Continned.
Application Data
s PTI Test 2,4-D Residues
MRID Commodity | o tar g | L APPlication Rate (days) | Location (ppm)
(Ib ae/A)
. NC 0.029
2.99 NE <0.01
3.08 OH <0.01
3.01 PA <0.01
3.05 14 1A <0.01
| 3.10 I 0.012
3.56 MN <0.01
3.11 NC <0.01
2.99 NE 0.015
3.08 OH <0.01
: 3.01 PA <0.01, <0.0]
43686001 Com grain | 3.8 Ib/gal § 1, 3.05 7 1A <0.01
(2.4-D Dy a) - 3.08 ‘ IL <0.01
3.55 MN <0.01
3.13 NC 0.038
3.01 NE 0.019
3.09 OH 0.011
3.06 PA <0.01
3.05 14 1A <0.01
3.08 (0 <0.01
3.55 MN <0.01
3.13 NC <0.01
3.01 NE 0.013
3.09 OH <0.01
3.06 PA <0.01
43693702 Comn grain 85% SC/: 3.04 7 IA <0.01
(2,4-D aci ) ‘ 3.01 NC 0.016
3.04 14 IA <0.01
: 3.01 NC 0.01
43676801 . | Corn fodder | 3.8 1b ae/gai EC 3.05 7 1 13.7
| 2,4-D2-Et E) 3.10 L 3.62
3.56 MN. 7.34
3.11 NC 19.7
2.99 NE 4.95
3.08 OH 6.43
3.01 PA 14.73
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Table 5. Continued.

bostemergence), and 1.5 ib ae/A (preharvest),
*  Duplicate analysis of a single sample.

©  Corn grain and fodder sampl

€s were collected at g S-day PTI in PA.

24

Application Data :
— PTI Test 2,4-D Residues
MRID Commodity | ¢ ormuagion | % APPlcation Rate | 0 Location (pm).
_ ormulation
(Ib ae/A)
3.05 14 1A 30.4
3.08 L 1.80, 2.36
3.55 ‘MN 4.27
3.13 NC 8.17
3.01 NE 5.85,5.36
3.09 OH 6.01
, 3.06 PA 6.37
43686001 [ Com fodder | 3.8 1b/gal SC/L 3.05 7 1A 4.09
(2,4-D DMA) 3.08 IL 9.06
3.55 MN 49.8
3.13 NC 3.19
3.01 NE 4.36 |
3.09 OH 10.6 i
3.06 PA© 4.20 i
3.05 14 Ty 1.44
3.08 IL 3.83
3.5 MN 25.8 |
3.13 NC 10.4
3.01° NE 4.19
3.09 OH 3.57
3.06 PA 3.40
143693702 | Corn Todde 85% SC/S 3.04 7 A 24.97
2,4-D acid) 3.01 NC 3.31
3.04 14 1A 13.27, 14.26°
3.01 NC 1.56
*  Target application rates for the three applications were 1 1b ae/A (preemergence), 0.5 1b ae/A (directed
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to rice at the late tillering stage pri¢ : to boot or panicle development using ground or aerial
equipment. The maximum applicat on rates specified are 1.2-1.4 1b ae/A. Although no PHIs are
directly specified, each labe] states 1at the application should be made Prior to panicle initiation
or emergence of seed stalks. One | bel (EPA Reg. No. 264-2) also allowsfor an application at 1.0
Ib ae/A at up to 4 weeks before pla ting; this is also the only label that specifies a maximum
seasonal use rate (1.2 Ib ae/A/seaso 1). With the exception of EPA Reg. No. 264-2, these labels
prohibit applications through any ty ¢ of irrigation system. Three labels do not specify minimum
application volumes, and three labe:  specify minimum application volumes of 2-6 gal/A by air and
5-15 gal/A by ground. Three of th se labels (EPA Reg Nos. 612724, 62719-1, and 62719-218)
also prohibit applications to rice pac dies where shellfish are of €COnomic importance or where
flood water is used for irrigation of ther crops.

~ acid or as a DMA salt (no 2-EHE f: rmulations are registered for use on rice). A total of ten tests
were conducted in AR (3), CA (2), LA (3), and TX (2). Ineach state, two trials were conducted
using 2,4-D formulated as a DMA «ilt 3.8 Ib ae/gal SC/L); two additional tests were conducted in
AR and LA using 2,4-D formulated as the acid (85% SC/S). There are no TF-I registered uses of -
the 2-EHE on rice. In each test, a = ostemergence broadcast application of 2,4-D was made at
1.44-1.61 Ib ae/A at tillering: prior 1 ) first joint. Applications were made using ground equipment
in water at 9.6-10.7 gal/A.

Two treated samples and one contrc of grain and straw were collected from each test at normal
crop maturity, 61-104 days posttrea: nent. Samples were frozen within 3 hours of collection and
stored frozen (temperature unspecifi d) on site for 4-13 days prior to shipment overnight by air
carrier on dry ice to EN-CAS. Sar dles were held at the analytical laboratory at <-12 C. The
total frozen storage intervals prior t analysis were 149234 days for grain samples and 152-232
days for straw samples. '

Residues were determined using the adequate GC/ECD method, EN-CAS Method No. ENC-2/93,
described in the Residue Analytical Aethod section of this report. The LOQ for rice matrices is
0.01 ppm. With the exception of ¢ rain samples from the LA(2) test site, only one treated sample
each of grain and straw was analyze | per test site. Apparent residues of 2,4-D were nondetectable
(<0.01 ppm) in/on seven control s¢ mples each of grain and straw. Ore control grain sample from
TX(1) had apparent residues of 0.01 § ppm, but reanalysis of this control found residues of <0.01
ppm. One control straw sample fro a2 LA had apparent residues of 0.011 ppm. Control samples
of grain and straw from the CA test had apparent residues of 0, 105-0.127 ppm in grain and
0.029-0.036 ppm in straw from app rent contamination when an adjacent field was sprayed with

- 2,4-D.
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LA(2) test may be erroneous and should not be used for assessing tolerances: repeated analysis of
both treated grain samples from LA(2) detected 2,4-D residues of 0.343-0.485 ppm (average of
0.425 ppm).  The report stated that the high residues at the LA(2) test site may have been the
result of drift from Spraying of 2,4-D on roadsides surrounding the test site, although contro] grain
and straw samples from the adjacent plot had nondetectable residues (<0.01 ppm), indicating that
the field was not contaminated. CBRS believes that since repeated analyses of duplicate samples
showed high 2,4-D concentrations and control grain and straw from an adjacent plot showed no

The submitted rice residue data are adequate and indicate that residues of 2,4-D are likely to
exceed the established 0.1 ppm tolerance in/on rice grain harvested ~ 60 days following a
Postemergence application of 2,4-D at 1.5 Ip ac/A. An appropriate tolerance would be 0.5 ppm.
The data also indicate that the current 20 ppm tolerance on rice straw is too high. The registrants-
- should propose a lower tolerance on rice straw. The available data indicate that a tolerance of 10

ppm would be appropriate. ' '
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2,4-D acid or DMA salt form dations at ~1.5 Ib ae/A (1x),

. '
R

Apr ication Data
| Application PTT | Test -
MRID Commodity Formulatic 1 | Rates (Ib ae/A) | (days) Location 2,4-D Residues (ppm)
43785901 | Grain 3.8 Ib/gal St /L 1.59 66 AR(1) 0.032
(2,4-D DM ) 1.56 . 66 AR(2) 0.013
1.57 104 CA(D) 0.068
1.57 104 | cap 0.082
1.52 61 LA(D) 0.014
1.56 62 LA@2)* 10.485,0.988%, 0,343, 0.363
0.466, 0.441
1.45 73 TX(1) <0.01
157 64 TX(2) <0.01
43747901 Grain 85% SC/t [ 1.61 66 AR 0.047
(2,4-D acic - 1.44 61 LA 0.011
43785901 Straw 3.8 Ib/gal SC 'L 1.59 66 AR(D) " 3.06
' (2,4-D DM, ) 1.56 66 ARQ2) 1.45
1.57 104 CA(l) 0.365, 0.320
1.57 104 CAQ) 0.056
1.52 61 LA(1) 5.42
1.56 62 LAQ) 8.83
1.45 73 TX(1) 0.736
_ 1.57 64 TX(2) 1.11
43747901 Straw 85% SC/S 1.61 66 AR 2.09
(24-D acid 1.44 61 LA 6.35
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Sorghum. Tolerances for residues of 2,4-D have been established at 0.5 ppm for sorghum grain
and 20 ppm for sorghum forage and sorghum fodder [40 CFR §180.142 ®)].

A REFS search dated 7/31/95 identified 15 EPs containing 2,4-D. that are registered to members of
TF-1I for use on grain sorghum (milo). These EPs include acid, amine salt, and low volatile ester
forms of 2,4-D and consist of one SC/S, four SC/Ls, and ten ECs (Table 4). These products are

height. Once plants are =8 inches in height, applications should be directed so as to avoid contact
with the foliage. All labels prohibit treatments during the boot, flowerin » Or early dough stages,
Applications can be made using ground or aerial equipment. Maximum single application rates are
~0.5 1b ae/A, with the exception of three labels (EPA Reg Nos. 62719-1, -3, and -218) which
specify rates of 0.9-1.0 Ib ae/A under sections titled "higher rates for special situations.” Nope of
the labels specify a maximum seasonal use rate for sorghum. Eight of the labels specify a 7-day
PHI/PGI for feeding or harvesting forage or fodder, and none of the labels specify a PHI for

grain. Minimum application volumes on 12 labels are 2-6 gal/A for acrial applications and 5-10
gal/A for ground applications. Two labels do not specify minimum application volumes and ope
label (EPA Reg. No. 62719-8) specifies a minimum of 1 gal/A for aerial applications,

On behalf of TE-II, DowElanco submitted data (1995; MRIDs 43697801, 437 18001, and
43718002) from tests depicting residues of 2,4-D in/on sorghum forage, grain, and fodder

KS (3), MO (2), NE (2), and TX (3). In each state in Separate tests, a single postemergence
directed application of 2,4-D formulated as the 2-EHE was made at 0.5 1b ae/A, and 3 single
postemergence directed application of 2,4-D formulated as a DMA salt was made at 1.0 b ac/A.

unspecified) at the test site for 4-11 days prior to shipment on dry ice overnight by air carrier to
EN-CAS for analysis. The forage samples from TX arrived cold, but not frozen. Samples were
held at the analytical laboratory at <-12 C. The total frozen storage intervals prior to analysis
were 167-216 days for forage, 94-172 days for grain, and 100-279 days for fodder. As indicated
earlier under Storage Stability, CBRS has no storage stability concerns with these field trials.
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samples, eight grain control Samp; :s, and one fodder contro] sample. Two grain contro} samples
had apparent residues of 0.012 Pp 1 and nine fodder contro] samples had apparent residues of
0.015-0.048 ppm. Residues in tre wed sorghum forage, grain, apd fodder samples were not
corrected for apparent residues in he controls (Table 7).

1.0 1b ae/A of either the acid or D 1A salt formulations, residues of 2,4-D were <0.01-0.162
ppm in/on 11 forage samples harve ited ~ 30 days after wreatment, and <0.01-0.012 ppm in/og 10
grain samples and <0.01-0.042 pp n in/on 10 fodder samples harvested ar maturity .

of 2,4-D and consist of four SCs, 11 ECs, and one WP (Table 4). One of these labels (EPA Reg.
No. 62719-48) is a MAI formulation “ontaining herbicides other than a form of 2,4-D. These
products are registered for broadcast lostemergence or preharvest applications using ground or
aerial equipment. Single postemerge: ce application rates are 0.2-1.4 1b ae/A and single preharvest
applications are 0.3-1.4 Ib ae/A. W; 4 the exception of the MAI label, these labels do not specify
maximum seasonal use rates. The M \I label specifies a maximum rate of 0.7 Ib ae/A. For a1y |

- labels except EPA Reg. Nos. 62719-;, 6271 9-3, and 62719-8 applications are 10 be made in >2
GPA of water. The application volur e is not specified for EPA Reg. Nos. 62719-1 and 62719-3,
The EPA Reg. Nos. 62719-8 label sp <cifies a minimum of 1 GPA for aerial applications. None of
the labels specify a PHI for grain. T) e labels specify a pregrazing interval (PGI) for forage
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Table 7. Residues of 2,4-D in/on sorghum forage, grain, and fodder following a single postemergence directed
application at 0.5-1.00 1b ac/A of 2,4-D formulated as an acid, DMA salt, or low volatile ester.

Application Data 2,4-D Residues
- — PT1 Test (ppm) *
MRID Commodity | Formulation [ Application Rate (days) | Location
(Ib ae/A)
e .
43697801 Forage 3.8 Ib ae/gal EC 0.5 1 30 KS 0.037
(2,4-D 2-EHE)
26 MO 0.017, 0.021°
30 NE <0.01
30 X 0.030
43718002 85% SC/S 1.0 30 KS 0.058, 0.086 °
- (2,4-D acid) ‘
: 30 TX 0.130
43718001 | - | 3.8 Ib/gal SC/L 1.0 30 KS 0.128, 0.162",
_ (2,4-D DMA) - (- 0.162, 0.120
| 31 MO 0.028
30 NE 0.016
. 30 TX 0.082
43697801 Grain 3.8 1b ae/gal EC 0.5 110 KS <0.01
(2,4-D 2-EHE)
' 84 MO <0.01
99 NE 0.011
82 X <0.01
43718002 85% SC/S 1.0 112 KS <0.01
(2,4-D acid)
, 82 X <0.01
43718001 ' 3.8 Ib/gal SC/L 1.0 110 KS <0.01
: (2,4-D DMA) : _
89 MO <0.01
99 NE 0.012
A 82 TX <0.01
43697801 | - Fodder 3.8 Ib ae/gal EC 0.5 110 KS 0.019
(2,4-D 2-EHE)
' 84 MO | o011
99 NE 0.028
: . | 82 TX <0.01
43718002 85% SC/S 1.0 112 KS 0.033
' (2,4-D acid)
82 TX 0.020

30 | ' (continued; foomotes folow)
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Table 7, Continued.

2,4-D Residues

+ pplication Data '
—— - o PTI Test (ppm) *
MRID Co tity Formul:z ion Application Rate (days) | 1 ion
(Ib ae/A)
43718001 Fodder 3.8 Ib/gal 3C/L 1.0 }10 KS 0.042
(2,4-D D 1A)
89 MO 0.015
99 NE 0.013
82 TX 0.033

2

Residues were not corrected for contrc recoveries.

Duplicate analysis of a single field san ple.

31




HED Records Center Series 361 Science Reviews - File R1 02503 - Page 32 of 63

In response to the 9/88 Guidance Document data requirements DowElanco, on behalf of TF-1I,
submitted data (1995; MRIDs 43665201, 43665202, and 43676802) from a total of 36 tests

conducted in ND (2) and KS (2), two applications of the 2,4-D acid, formulated as the 85 WP,
were made at target rates of 1.25 1b ae/A/application. Applications were made using ground
‘equipment in ~5 GPA of water with retreatent intervals from 61-90 days. For all tests, samples
of forage and hay were harvested at 7 and 14 days after the first application of 1.15-1.41 Ib ae/A
(1x the stated maximum rate for forage). Samples of grain and straw were harvested 7 and 14
days after the second application (2.42-2.78 1b ae/A total. application rate, 1x the stated maximum

CAS Analytical Laboratories, Winston-Salem, NC where they were stored at <-12 C. Wheat

samples were held frozen for a maximum of 140 days (forage) or 109 days (grain and straw) prior
to analysis. As indicated earlier under Storage Stability, all storage intervals were less than | year -
and CBRS therefore has no storage stability concerns associated with these field trials.

Residues were determined using the adequate GC/ECD method, EN-CAS Method No. ENC-2/93,
described in the Residue Analytical Method section of this report. The LOQ for wheat matrices
was 0.01 ppm. Hay samples were not analyzed, -

Residues of 2,4-D were nondetectable ( <0.0] Ppm) in/on 24 forage, 27 grain, and S straw

~ controls. Apparent residues of 2,4-D were 0.010-0.025 ppm in/on 12 forage controls,
0.010-0.124 ppm in/on 9 grain controls, and 0.010-0.171 Ppm in/on 29 straw controls, Residues
in treated wheat forage, grain, and straw samples are presented in Table 8.

As shown in the table, residues of 2,4-D were 3.19-112 Ppm in/on 18 wheat forage samples
collected at a 7-day PTI following a single postemergence application of the 2-EHE, acid, or DMA
2,4-D formulations at 1.15-1.41 1b ae/A. Ata 14-day PHI, corresponding residues were 0.208-
19.4 ppm in/on 18 wheat forage samples, Following two postemergence applications of the 2- ,
EHE, acid, or DMA 2,4-D formulations at total rates of 2.42-2.78 b ae/A, residues of 2,4-D were
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0.094-6.16 ppm in/on 18 wheat grai | samples (7-day PTI) and were 0.289-3.24 ppm in/on 16
wheat grain samples (14-day PTIT). ior Straw treated at the same rate as grain, 2,4-D residues
were 6.39-94.3 ppm (7-day PTI) in/ n 18 samples and 5.04-107 ppm (14-day PTI) in/on 16
samples. '

Geographic representation is adequai :. The Guidance Document required that tests be conducted
in KS or CO, MN, TX or OK, WA. CA, and GA. A total of 32 tests using a representative 2 4-
D ester (2-EHE) or amine (DMA) fc rmulation were conducted in KS, MN » OK, WA, CA, GA,
and ND. Additional trials were con ucted in several of these states with the 2,4-D acid
formulation. Geographic representar on js adequate to support the 2,4-D ester and amine
formulations. As residue data for the acid, ester, and amine formulations are similar, no additiona]
field trials are required. ' '

tolerances for wheat forage (20 prm and wheat grain (0.5 ppm) for residues of 2,4-D may be too
low. Following a single application it ca. 1.2 Ib ae/A of the 2,4-D 2-EHE, DMA, or acid
formulations, maximum 2,4-D residh es were 112 ppm (7-day PTI) and 19.4 ppm (14-day PTT)
in/on wheat forage. For grain, max num residues of 2,4-D were 6.16 ppm (7-day PTI) and 3.24
Ppm (14-day PTI) following rwo apr ications (61-90 day retreatment interval) at ~1.25 Ip ae/A
per application of the 2,4-D 2-EHE, DMA, or acid formulations,

Tolerances for wheat straw and hay : just be proposed. Following two applications at ~1.25 p
ae/A per application of the 2,4-D 2- HE, DMA, or acid formulations, maximum 2,4-D residues
were 94.3 ppm (7-day PTI) and 102 ppm (14-day PTI) in/on straw. The registrant provided no
information regarding residues in ha: . Since dry matter content in hay and straw is similar, CBRS
will translate data from straw to hay ' .

From the above information, CBRS pakes the following conclusions:

® If the registrant prefers a 7-d: y PHI, the following tolerances must be proposed: 115 ppm
for wheat forage, 7 ppm for ' /heat grain, and 110 Ppm for wheat straw and wheat hay.
The recommended tolerances ‘or wheat hay are based on the residues in wheat straw.
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indicated on all the labels and the registrant must propose the appropriate tolerances as described

above. All labels must indicate a minimum application: volume of 2 GPA of water for aerial
applications or submit residue data reflecting uitra low volume aerial applications.
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Table 8. Residues of 2,4-D in/on whe: forage following ope application and in/on wheat gram and straw follbwing
wo applications of 2,4-D 2-F 1E, 2,4-D acid, or 2,4-D DMA at ~1.251b ae/A/application and harvested
at 7 or 14 days after the last t eatment. ’

] Ap lication Data 2,4-D
: - — PTI Test Residues
MRID Commodity | Formulatica [T ;‘:‘w‘?ﬁpzfg’“ (days) | Location (ppm)
43665201 | Wheat forage | 3.8 Ib ac/gal 50 ] 1.4 B CAl 2.7
2,4-D 2-E1 E) 1.20 CA2 154,202+
1.25 GA 49.6
. 1.24 KS 58.1
‘ 1.27 MN 23.5
| 1.15 | ND 17.6
1.27 OK 41.8
1.29 ' WA 41.1
1.24 14 CAl 181
1.20 CA2 16.1
1.25 GA 19.2
1.24 KS 194
1.27 MN 10.1
1.15 ND 6.20
127 . OK 12.7
1.29 WA 18.7
43665202 | Wheat forage 85 WP 1.34 7 KS 35.0
(2,4-D acic) 1.22 ND 4.05,3.19*
1.34 14 KS 5.94
122 ND 0.298
43676802 | Wheat forage | 3.8 Ib/gal SC /L 1.28 7 CAl 8.40, 9.22 *
' (2.4-DDM ) 1.24 CA2 112
- 1.25 : GA 16.5
128 KS 262
1.28 MN 17.0
1.41 ND 7.08
1.28 OK 6.36
1.27 WA 8.29
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Table 8 (continued).

Y

Application Data - R2,4‘;111) _
. TV Test esidues
MRID | Commodity | Formulation e o™ G | Locaon | o
43676802 | Wheat forage | 3.8 Ib/gal SC/L 1.28 14 CAl 4.89
{cont.) (cont.) 2.4-DDMA) 5, CAZ © 6.33
(cont.) 125 GA 4.3
1.28 _ - KS .| 849 999
1.28 _ MN 6.07
1.41 ND 0.862
1.28 OK 4.38
1.27 : WA 3.58
43665201 | Wheat grain | 3.8 Ib ac/gal EC 2.44 7 CAl 0.853
(2,4-D 2-EHE) 2.49 CA2 " 0.873
2.50 GA 1.47, 1.57+
2.50 KS 0.504, 0.387
2.56 MN 0.414
2.42 ND 0.679
2.56 OK 3.41
2.50 . WA 2.51
2.44 14 CAl -0.490
2.49 CA2 1.34
2.50 GA 0.693
2.50 KS 3.24,3.12
2.56 MN 0.289
2.42 ND 0.852
2.56 oK 1.34,1.18
2.50 | wa 0.864
43665202 | Wheat grain 85 WP , 2.65 7 KS 0.054
' 2,4D) 2.49 ND 0.310
' 2.65 14 KS NA
, 2.49 : ND 0.391
- | 43676802 | Wheat grain | 3.8 Ib/gal SC/L 2.49 7 CAl 2.86
' : (2,4-D DMA) - 2.51 ' CA2 1.92
2.50 1 Ga 1.22,165¢
2.78 - I Ks 0.863
2.57 ’ MN 0.792
2.69 ‘ : ND 1.04
2.56 OK 6.16
254 WA 2.46
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Table 8 (continued).

£ oplication Data 2,4D
v PTI " Test Residues
MRID Comunodity | - Formula on T;‘::e’(‘ﬁ)”lcfg’“ | @9 | Location (ppm)
43676802 | Wheat grain | 3.8 Ib/gal CIL | 2.49 14 CAl 2.37
(cont.) (cont.) 24-D Dl 1A) .31 CAs T8
(cont. 2.50 GA 0.839
2.78 KS b
2.57 MN 0.466
2.69 ND 1.15
2.56 0K 2.76, 1.81 °
, 2.54 WA 1.02
43665201 | Wheat smaw 3.8 1b ae/ga EC 2.44 7 CAl 73.0
- (2,4-D 2-E [E) 249 CA2 76.1
2.50 GA 217,203+
2.50 KS 26.0
2.56 MN 65.7 J
2.42 ND 16.8 I
2.56 OK 22,6
250 WA 19.0
2.44 14 CAl 51.8
2.49 CA2 65.4
2.50 GA 17.3
2.50 KS 17.1
2.56 MN 16.2
2.42 ND 17.4
2.56 OK 11.6,15.7
: 2.50 WA 8.49
43665202 | Wheat straw 85 Wp 2.65 7 KS 6.77
(2,4-D acig 2.49 ND 6.39
2.65 14 KS NA
2.49 ND 5.04
43676802 | Wheat sraw | 3.8 1b/gal SC, 2.49 7 CAl 79.8
(2,4-D DMA 2.51 CA2 943
2.50 GA 52.6
2.78 KS 8.48
257 MN 75.3
2.69 ND 30.1
2.56 OK 11.0
2.54 WA 60.4, 62.8 *
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Table 8 (continued).

T ’ Application Dagy ~ 2.4D
MRID | Commodity Formulation Tm .?I%piczt\i;m (dI:;z) uf:ts:m R(;s;c!l:lz)e s
43676802 [ Wheat straw | 3.8 Ib/gai S 2.49 14 CAl 65.5
(cont.) (cont) | (2,4-D DMA) 55T s T

(cont.) 2.50 GA 5.42, 5,07+
278 XS —
2.57 MN 341
2.60 ' ND 214
2.56 OK 1.1, 2.7+
752 WA | 329

Duplicate analysis of a single sample. ' :
Grain and straw samples were not collected at the KS test site 14 days following the second application due to
inadvertent crop destruction. ' _
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Grass Forage, Fodder, and Hay Grc ip

Grasses. Tolerances of 300 and 10( ) ppm have been established for residues of 2,4-D in/on grass
hay and pasture/rangeland grasses, i :spectively [40 CFR §180.142 (b)]. Tolerances for residues of
2,4-D in/on forage grasses resulting from 2,4-D DMA salt application to irrigation ditch banks
have been established at 0.1 ppm [4 1 CFR §180.142 (c)). Tolerances for residues of 2,4-D in/on
forage grasses resulting from 2,4-D JIMA salt application for water hyacinth contro in ponds,
lakes, reservoirs, marshes, bayous, . rainage ditches, canals, rivers and streams have been
established at 1.0 ppm [40 CFR §18).142 (). '

six SC/Ls, and 12 ECs (Table 4). " hree of these labels (EPA Reg Nos. 6271948, -182, and -
260) are MAIs containing herbicides other than some form of 2,4-D, and one product (EPA Reg.
No. 61719-182) is restricted to use 1 1 regions west of the Mississippi River and to AL, GA, LA,
and MS. Fifteen of these products : re registeréd for ground or aerial broadcast applications at
maximum single application rates of 1.4-2.0 Ib ae/A. The other four labels (EPA Reg Nos.
62719-9, 264-20, -517, and -529) 1i t maximum single application rates of 2.8-3.8 Ib ae/A. None

» 62719-1, and a minimum of 1 gal/A for aerial applications is specified on EPA Reg Nos. 62719-8
and -182. Four of these labels (EP: Reg. Nos. 62719-8, -9, -50, and -182) also allow
applications in oil or oil/water mixt; ®es. Sixteen of the labels list the following restrictions: 2
PGI of 7 days following treatment; : PHI of 30 days for grass cut for hay; and a pre-slaughter
interval of 3 days for animals feedin ; upon treated areas.

In response to the 9/88 Guidance D “ument data requirements and on behalf of TF-II, DowElanco
submitted data (1995; MRIDs 43597 101, 43610801, 43610802, 43665203, 43665205 and
43779501 through 43779504) from 1t sts depicting residues of 2,4-D in/on grass forage and hay
following application of 2,4-D as a | IMA salt (3.8 Ib/gal SC/L), 2-EHE (3.8 Ib/gal EC) or 859
WP acid formulation. A total of 32 tests were conducted in the following states: AR (1), XS (6),
KY (1), MI (2), MO (3), MT (1), ME (1), ND (D, NY (1), OK (7), PA (3), SD (1), TN (),

TX (1), VA (1), and WY 1). Two postemergence broadcast applications of 2 4-D formulated as
either a DMA salt or 2-EHE were 1 ade to grass at ~2.0 Ib ae/A/application, totaling 3.87-4.40 Ib

samples were harvested at 14, 21, a1 d 30 days after the second application. Applications were
made using ground equipment in ~ gal/A of water at retreatment intervals of 29-33 days. After
cutting, hay samples were dried for 0 hours to 7 days prior to sample collection,
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Two treated and one control sample were collected from each test site at each PTI. Only one
treated sample was analyzed per test. All samples were frozen on the day of collection with the

hours after collection. Total frozen storage intervals prior to analysis were 52-273 days for
forage and 69-315 days for hay. As indicated earlier under Storage Stability, CBRS has no storage
stability concerns associated with these field trials.

Residues were determined using the adequate GC/ECD method, EN-CAS Method No, ENC-2/93,
described in the Residue Analytical Method section of this report. The LOQ for grass matrices
was 1.0 ppm. Apparent residues of 2,4-D were nondetectable (<1.0 ppm) in/on 69 forage and 70
hay controls. On forage control bore residues of 1.10 ppm. Residues in treated samples are
presented in Table 9.

Immediately (0-day) following two applications to grass of 2,4-D as either the DMA salt or 2-EHE
formulation totaling 3.87-4.40 b ae/A, residues of 2,.4-D were 90.4-358 ppm in/on 26 grass forage
samples and were 114-719 Ppm in/on 27 grass hay samples. At these same application rates with

a ~7-day PTI, residues were 19-179 ppm in/on 26 forage samples and 15.1-279 ppm in/on 26 hay
samples. Following two applications of 2,4-D (DMA salt or 2-EHE) totaling 3.9-4.1 Ib ae/A

Geographic representation is adequate. The Guidance Document required that pasture and
rangeland grass field trials be conducted in AR, KS, KY, MO, MT, ND, NE, NY, OK, PA, SD
TN, TX, VA, and WY. A tota] of 32 tests using either the acid, DMA, or 2-EHE formulations

The majority of grass data (26 out of 32 tests) submitted by the TF-TI depicts residues of 2 4-D
in/on grass forage and hay from 0- and 7-day PTIs. These data are Summarized in Table 10
Following two applications to grass totaling ~4.0 Ib ae/A/season of 2, 4-D (acid, amine salt, and
low volatile ester), maximum residues in/on grass forage were 271-358 ppm at the O-day PTT and
94-179 ppm at the 7-day PTI; maximum residues in/og grass hay were 572-719 ppm at the O-day
PTI and 210-279 ppm at the 7-day PTI. For postemergence applications to grasses, the Agency
currently considers feeding restrictions and PHIg greater than zero days impractical for forage of
pasture and rangeland grasses (Updated Livestock Feeds Table, 9/95). Grass forage tolerances are
set using O-day PTI residue data. However, reasonable PHIs are allowed for the cutting of grass
hay.- . .
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Table 9. Residues of 2,4-D in/on range and and pasture grass forage and hay following two applications of 2,4-D
acid or DMA salt formulation 1t ~2.0 1p ae/A (~4.0 Ib ae/A/season, 1x) and harvested ar 0-30 days
after the last treatment.

A plication Data 2.4D
‘ Sinele Tioa PTI ’ TesF Residues
Commodity Formulati n Ra%es ggiﬁ)lin (days) Location (ppm)
Grass forage | 3.8 Tb/gal IC 21,23 0 KS 177
(2.4-D 2-E E) 20,20 MT 285
2.0,20 NE 154
2.0, 2.0 OK 258
2.0,2.0 SD 182
2.1,23 7 KS 44.9
20,20 | MT 160, 179®
2.0,2.0 NE 20.3
2.0,2.0 OK 73.6
_ 2.0,2.0 SD 31.9
43665203 | Grass forage | 3.8 15 ae/gal iC/L 2.0, 1.92 0 AR 173
(2,4-DDMy) 2.08,2.05 KS 169
: 2.02,2.00 MO 172
2.02, 2.07 . NY 92
2.04,2.03 OK 236
1.99, 2.04 PA 233
2.02,2.06 TN 198
2.0, 1.92 D AR 86.3
2.08,2.05 KS 117
2.02,2.00 MO 122
2.02,2.07 NY 60.6
2.04,2.03 OK 46.3
1.99, 2.04 PA 41.2
2.02,2.06 - TN 107
43665205 | Grass forage 85 WP ~2.0,2.05 0 KS 170, 154°
' (2,4-D aci ) 2.1,2.05 OK 271
2.0, 2.05 7 KS 19.0
. 2.1, 2.05 OK 413
43665204 | Grass forage 85 WP 2.08, 2.09 0 KS 135
(2,4-D aci. ) 1.97, 2.08 PA 153
: 2.08,2.09 7 KS 93.5
1.97,2.08 PA 386
43610801 | Grass forage | 3.8 Ib/gal S /L, 2.0, 2.21 0 KS 241
(2,4-DDM ) 2.01, 2.02 ND 314
2.03,2.07 . OK 280
1.88,1.99 ‘ wY 1%4
2.0,2.21 7 KS 22.5
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Table 9. Continued.
%mﬁﬁmon Dam e ‘—"[:7 ,4-D
. - — PTI Test Residues
MRID Commodity Formulation Sl:f: ggil:ﬁt;o'n (day’s) Location (ppom)
43610801 [ Grass forage | 3.8 Ibigal SC/L 2.01, 2.02 ND 34.5
(cont’d) ~ {(cont’d) (2,4-D DMA) 2.03,2.07 OK 49.0
(cont’d) 1.88, 1.95 Wy 212, 19.3
43610802 | Grass forage | 3.8 Ib/gal EC 2.07, 1.98 0 KS 223
' (2,4-D EHE) 2.05, 2.04 KY 90.4
2.06, 2.05 OK 311
1.98, 2.02 T PA- 358
2.32,2.02 TX 192~
1.91,2.07 VA 183
2.07, 1.98 E KS 103
2,05, 2.04 KY 107,992
2.06, 2.05 OK 40.9
1.98,2.02 PA 117,132
232, 2.02 X 823
_ 1.91, 2.07 VA 106, 134 ©
43779501 | Grass forage | 3.8 Ib/gal EC 2.02, 2.01 14 MI 155
(2,4-D 2-EHE) 1.96, 1.96 MO 87.2
: 2.02, 2.01 21 MI 116
1.96, 1.96 MO 85.1
2.02,2.01 30 MI 74.2
1.96, 1.96 ' MO 4.5
43779502 | Grass forage | 3.8 Ib/gal SC/L 2.01, 2.03 14 MI 53.1
(2,4-D 2-DMA) . 1.98, 2.00 MO 121
2.01, 2.03 a MI 247
1.98,2.00 . MO 139
2.01, 2.03 30 Mi 34.1
“1.98, 2.00 MO 67.9
43779503 | Grass forage | 3.8 1b/gal EC 2.07, 2.00 14 OK 61.9
. (2,4-D 2-EHE) 2.07,2.00 21 OK 70.9
2.07, 2.00 30 OK 436
43779504 | Grass forage | 3.8 Ib/gal SC/L 2.07, 2.00 14 OK 36.1
‘ (2,4-D 2-DMA) 2.07, 2.00 21 OK 462
: 2.07,2.00 30 OK 425
43592101 | Grass hay 3.8 Tb/gal EC 2.1,23 0 KS 114
: | (24D 2-EHE) 20,20 - MT 254, 234 %
2.0, 2.0 NE 275
2.0, 2.0 oK 162 |
20,2.0 ~SD 239
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Table 9.

Continued,
\pplication Data 2,4-D
- —— PTI Test Residués
Commo{iity | Formula on sRu;Igi: 3{)’!:1;5:3103 (days) Location (ppm)
Grass hay 21,23 7 | KS 68
(cont’d) 2.0,2.0 MT 180
2.0,2.0 NE 65
- 2.0,2.0 OK 143
, 20,20 SD 96.1
43610801 | Grass hay | 3.8 Ib/gal . C/T 2.0,2.21 0 KS 183
(2,4-D D! (A) 2.01,2.02 ND 402
2.03,2.07 0K 229 ]
1.88,1.99 WY 161
2.0, 221 7 KS 60.5 |
201,2.02 ND 38.8
2.03,2.07 OK 101
, 1.88,1.99 wY 21.8,15.1¢
43610802 | Grass hay 3.8 Ib/gal iC 2.07,1.98 0 KS 3297
QA4-DEEZ) | 2.05, 2.04 KY 575
2.06, 2.05 0K 526
1.98, 2.02 PA 4573
2.32,2.02 X 477
1.91,2.07 VA 365
2.07,1.98 G KS 1418
2.05, 2.04 KY 197 ]
2.06, 2.05 OK 126
1.98, 2.02 PA 1816
2.32,2.02 TX 147
1.91,2.07 VA 210
43665203 Grasshay [3.81b ac/gal ¢ 2.0, 1.92 0 AR 428
2.08,2.05 KS 426
24D DM. ) 2.02, 2.00 MO 378
) 2.02, 2.07 NY 118
2.04,2.03 OK 388
1.99,2.04 PA 451
, 2.02, 2.06 ™N 719
43779501 | Grasshay | 38 1b/gal E ° 2.02, 2.01 14 MI 103
(2,4-D 2-EH ) 1.96, 1.96 MO 142
2.02, 2.01 21 MI 64.9
1.96, 1.96 MO 9.3
2.02, 2.01 30 MI 46.6
1.96, 1.96 MO 60.5
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Table 9. Continued.

Application Data ort ‘T 2,4-D

- — Test Residues

MRID Commodity | @ s;f; ggpa‘;/":‘;",“ (days) | Location (ppm)
43779502 | Grasshay | 3.8 Ib/gal SCIL. 2.01, 2.03 . 14 MI 50.1
(2,4-D 2-DMA) 1.98, 2.00 MO 206

2.01,2.03 . 21 Ml 44.7

1.98, 2.00 MO 156

2.01, 2.03 30 MI 50.2

1.98, 2.00 MO 107

43779503 | Grass hay 3.8 Ib/gal EC 2.07, 2.00 T 14 OK 115
(2,4-D 2-EHE) 2.07,2.00 21 OK 124

2.07, 2.00 30 OK 150

43779504 | Grasshay | 3.8 Ib/gal SC/L 2.07, 2.00 14 OK 427
: (2,4-D 2-DMA) 2.07, 2.00 21 OK 82.0

2.07, 2.00 30 OK 68.4

Retreatment intervals ranged from 29-

®  Duplicate analysis of a single sample.
¢ Samples for OK were collected at an 8-day PTI.

33 days.
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Table 10. Summary of 2,4-D residues 1/on grags forage and hay harvested 0-7 days following two applications of
2,4-D formulated as an acid, DMA salt, or 2-EHE at ~2.0 Ib ae/A (~4.0 Ib ae/A/season, {x).

: Residue Tests
- PTX 2,4-1 2,4-D Residues . = Tocat:
Commodig_z _{days) Formulz ion N ! 1018 (States)
Forage 0 DM; 92-314 11 AR, KS(2), MO, ND, NY,
. _ OK(2), PA, TN, WY
2-EH} 90-358 11 KS(2), KY, MT, NE, OK(2), PaA,
SD, TX, va
Acid 135271 4 KS5(2), OK, PA
7 DMA 19-122 11 AR, KS(2), MO, ND, NY,
OK(2), PA, TN, Wy
2-EHI . 20-179 11 KsQ2), KY, MT, NE, OK(2), Pa,
SD, TX, va
Acid 35-93.5 4 KS(2), OK, PA
Hay 1] DMA 118-719 11 AR, KS(2), MO, ND, NY,
OK(2), PA, TN , WY2
2:EHE - 114-575 11 KSQ2), KY, MT, NE, OK(2), PA,
SD, TX, VA
Acid 170-572 4 KS8(2), OK, PA.
7 - DMA 15-279 11 AR, KS(2), MO, ND, NY,
OK(2), PA, TN, Wy
2-EHE 65-210 11 KS(2), KY, MT, NE, OK(2), PA,
SD, TX, VA
. Acid 41-218 4 [ KS(2), OK, PA

' One sample from each test site was ana szed,
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Miscellaneous Commodities

Aspirated grain fractions. The Updated Livestock Feeds Table XI for Subdivision O (6/2/94)
reclassified aspirated grain fractions (previously called "grain dust”) as a RAC and required data
for aspirated grain fractions from corn, wheat, sorghum, and soybeans for postharvest uses and for
preharvest uses after the reproductive stage begins. Agency guidance op aspirated grain fractions
(E. Saito and E Zager, 6/94) indicates that when a pesticide is used on several of these crops, the
crop with the highest residues in the dust will be used to establish the tolerance. The Chemistry
Branch Guidance Document also indicates that ca. 50% of the aspirated grain fraction shouid
consist of particles of less than 425 pm in diameter, but the fractionation performed by the
registrant showed that these fines comprised in many cases less than 5-10% of the grain dust.
Since this is not a post-harvest application, the Agency believes that this will not significantly
affect the calculated concentratiog factor and will consider the aspirated grain fraction study
acceptable., ' B :

Wheat (1995; MRID 43709701 and 43693701) in conjunction with the corn and wheat processing
studies discussed below under Magnitude of the Residue in Processed Feed/Food. -

Com: Following the last of three applications of 2,4-D totalling a seasonal réte of 4.5 1b ae/A
- (1.5x the stated maximum use rate), 2,4-D residues in/on corn aspirated grain fractions were
2.2 ppm at a 7-day PHI, concentrating 39 times (see Table 12). Using the 7-day and 14 day

Wheay: Folldwing two applications of 2,4-D 2-EHE at a seasona] rate of 2.5 Ib ae/A (1x the
stated maxnnum use rate), 2,4-D residues in/on wheat aspirated grain fractions were 46.9 ppm
and 79.9 ppm at a 7-day PHI and 3.79 ppm-and 9.99 ppm at 3 14-day PH], concentrating an

'HAFT values of 6.16 ppm and 3.24 ppm, respectively, and the average 7- or 14- day PHI
concentration factors, tolerances for wheat aspirated grain fractions of 200 ppm (7-day PHI) or



Sugarcane. Tolerances for residues of 2,4-D have been established at 2 Ppm for sugarcane and 20
ppm for sugarcane forage [40 CFR §180.142 (b)). Food/feed additive tolerances have also been
established for residues of 2,4-D in sugarcane molasses and bagasse at 5 ppm {40 CFR

§18s5. 1450(a)(1) and §186.1450].

A REFS search dated 7/31/95 ident fied 13 EPs containing 2,4-D that are registered to members of
the TF-1I for use on Sugarcane. Tk :se EPs include acid, amine salt, and Jow volatile ester forms ‘
of 2,4-D and consist of one SC/S, ; ve SC/Ls, and seven ECs (Table 4), These products are

postemergence applications up to la by. One label (EPA Reg. No. 62719-1) also specifies an
additional summer application at up to 1.2 1y ae/A. These labels do Dot specify maximum seasonal
use rates or PHIs, with the exceptic 1 of EPA Reg. No. 62719-1, which allows up to 4 : '
applications/year (6.9 I ae/A) and pecifies a 6-week PHI. Application volumes are unspecified
On most of the labels. Four labes . pecify minimum application volumes of 2-6 gal/A by air apd
5-15 gal/A by ground.

postemergence applications of 2,4-L formulated as either the acid or as a DMA salt. A total of
eight tests were conducted in FL (3, HI (2), and LA (3). Ineach state, two trials were conducted
using 2,4-D formulated as a DMA :alt 3.8 b ae/gal SC/L), and two additional tests were
conducted in FL and LA using 2,4- ) formulated as the acid (85% SC/S). In each test, broadcast
applications of 2,4-D were made at 1.97-2.30 b ae/A, as a preemergence application and again as
a postemergence application at layb: , 106-175 days later, for a tota] Seasonal rate of 3.96-4.30 1p
ae/A. Applications were made usin ; ground equipment in water at 9.7-11.6 gal/A.

Forage samples were collected 88-9 ' days following the second application and cape samples were
collected at maturity (137-214 days >TI). Two treated and one control sample of each matrix were
collected from each test site, but on y one treated sample was analyzed per test site. Samples were
frozen within 3.5 hours of collectic: . and stored frozen (temperature unspecified) on site for 2-19
days prior to shipment overnight by air carrier on dry ice to EN-CAS. Samples were held at the
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analytical laboratory at <-12 C. The frozen storage intervals prior o analysis were 112-253 days
for forage and 148-383 days for cane. As indicated carlier under Storage Stability, CBRS has no
storage stability concerns with these field trials.

Table 11. Residues of 2,4-D in/on cane and forage of Sugarcane following two applications of 2 4-
D acid or DMA salt formulations at ~2.0 1b ae/A (~4.0 Ib ae/A/season, 1x).

Application Data
— — PTI® - Test 2,4-D Resid
MRID Commaodity Formulation ApphcanonRgtes (days) | Location (ppm) ues
, @b ae/A)

43736101 Forage 3.8 Ib/gal SC/L 2.01, 2.16 90 FL(1) 0.025
1 (2,4-D DMA) 1.99,2.09 90 FL(2) | 0.095, 0.073 5

2.00,2.30 88 HI(1) 0.039

2.00, 2.07 88 - HI(2) 0.138

2.02, 1.98 ) LA(1) <0.01

_ 1.99,1.97 92 LAQ2) 0.01

43736102 Forage 85% SC/S 2.02, 1.99 90 ~ FL <0.01

(2,4-D acid) 2.00, 1.97 92 LA <0.01

43736101 Cane 3.8 Ib/gal SC/L 2.01,2.16 188 FL(1) <0.01
(2.4-D DMA) 1.99, 2,09 140 FL2) | <001, <001

' 2.00,230 | 214 HI(1) <0.01

2.00, 2.07 214 HI(2) <0.01

2.02, 1.98 151 LA T <01
1.99, 1,97 151 LAQ) | <0.01

43736102 Cane 85% SC/s 2.02, 1.99 140 FL 0.015, 0.014 © |
| @4Dacid) [T3oee— 137 LAl <oor

*  Days after postemergence layby application.
®*  Duplicate analysis of a single sample.

Following Ppreemergence and postemergence (ét layby) applications to sugarcane of either the 2 4-
D DMA salt (3.8 Ib ae/gal SC/L) or the acid (85% SC/S) at ~2 1b ae/A (~4 Ip ae/A/season),
residues of 2,4-D were <(0.01-0.138 pPpm in/on 8 forage samples collected 88-92 days after the
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The submitted sugarcane residue dai 1 are adequate and indicate that the current 2 ppm tolerance on
Sugarcane is too high. The registra; ts should propose a lower tolerance on Sugarcane. The
available data indicate that a toleran ¢ of 0.05 PPm would be appropriate. The tolerance for
sugarcane forage should be revoked as Table II (9/95) no longer lists sugarcane forage as a RAC.

ae/A. All labels must indicate 2 mi imum application volume of 2 gal/A of water for aerial
applications or submit residue data 1 flecting ultra low volume aerial applications. ’

Magnitude of the Residue in Proces: =d Food/Feed

Corn. Tolerances of 0.5 ppm have jeen established for residues of 2,4-D in/on fresh corn (K +
CWHR) and comn grain. Tolerance: of 20 Ppm have been established for residues of 2,4-D in/on
corn fodder and forage [40 CFR §1: 0.142 ®)]. No food/feed additive tolerances have been
established for 2,4-D residues in co; 1 processed commodities. .

A description of the 17 EPs contain 1g 2,4-D that are registered to members of the TF-II for use
oncomcanbcfoundmthemggmde_gf_@g_ﬂggwmgommthisrepon.

und equipment in ~ 5
gal/A with 32-49 days between the - irst and second applications and 88-111 days between the
- second and third applications. Corp grain samples were collected 7 and 14 days following the
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Samples were frozen within 2 hours of collection. Corn grain RAC samples were held for 77-102
days prior to analysis. RAC samples for processing were held for 133 days prior to processing
and for an additional 115-197 days as processed commodities (including aspirated grain fractions)

Table 12,  Residues of 2,4-D in commodities Pprocessed from corn gram harvested 7 days following the last of three
applications of 2,4-D 2-EHE totaling ~4.5 Ib ae/A (1.5x). ‘

m————

r——e

Commodity Test Location [ Application Rate| 2,4.D Resiies pm) [ Concentratio
(PTI, days) (b ae/A) : Factor

Corn grain 1A () 4.57 (1.5x) 0.032, 0.035 (0.034) NA = not

1A (14) - Not analyzed applicable

NE (7) 4.50 (1.5x)- | 0.048, 0.066 (0.057) »

NE (14) - . 0.028 :
Starch NE () - . <0.01 <lIx
Grits ' NE (7 - 0.040 <lIx
Meal NE () - ' 0.049 <lx
Flour NE (7) - 0.054 <Ix
Crude oil - wet milling NE (7) - <0.01 <Ix
Crude oil - dry milling NE (D - . <0.01 <lIx
Refined oil - wet milling NE (0 - <0.01 : <lx
Refined oil - dry milling : NE (7) . - <0.01 <lIx
Aspirated grain fractions : NE (7) - 220 39x

L S LS

Verage o uplicate yses.

The submitted corn processing data are adequate. The data indicate that residues of 2,4-D do not
concentrate in any corn processed commodity and that no Section 409 food/feed additive tolerances
or 701 Maximum Residue Limits (MRLs) are required.

The submitted corn processing study is adequate to determine 2,4-D residues in/on aspirated comn

grain fra'ctions. For a_xdditif)nal information on thig fac, see Aspirated Grain Fractions under
Magnitude of the Residue in Plants. _ :
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ice. Tolerances for residues of 2, 1-D have been established at 0.1 ppm for rice and 20 ppm for
rice straw [40 CFR §180.142 (B)]. No food/feed additive tolerances have beep established for
residues of 2,4-D in processed rice :ommodities.

MRID 43755402) depicting the potc 1tial for concentration of 2,4-D residues in rice processed
commodities. In two tests conducte | in AR and LA, 2,4-p formulated as a DMA sat (3.8 Ib/gal
SC/L) was applied to rice at ~2.25 b ae/A (1.5x). at late tillering in ~ 10 gal/A of water using

for 4-6 days prior to shipment. On¢ treated and control sample from each test was sent directly to
- the analytical laboratory (EN-CAS) nd to the Processing facility (South Texas Ag Research, Rice -
Processing Center, Sealy, TX). At he processing facility, rice grain samples were stored for 75-
98 days prior to processing. Rice s: mples were processed into hulls, bran, and milled white rice
‘using simulated commercial procedu es. Rice grain samples from AR and LA were stored frozen
for 217-245 days prior to analysis, : 1d processed fractions from AR were stored frozen for 192-
196 days prior to analysis. Processt 1 fractions from the LA test were not analyzed. Al
shipments were made on dry ice by svernight carrier. Since all storage intervals were less than 7
to 8 months, CBRS has no storage s ability concerns associated with this processing study (see

Storage Stability section).

The submitted rice processing data a e adequate. Residues of 2,4-D did not concentrate in rice
bran or milled white rice, but conces irated by 3.3x in rice hulls, which are not a RTE feed item.
Based upon the 3.3x concentration f: :tor and HAFT residyes of 0.42 ppm for rice grain, the
maximum expected residues in/on ri; ¢ hulls would be 1.4 ppm, which exceeds the recommended
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Table 13.  Residues of 2,4-D in rice commodities processed from rice harvested at normal maturity following 2
postemergence application of 2,4-D DMA at 2.2 Ib ae/A ( ~1.5x).

' Application Rate , _ ~]

Commodity Test site (Ib ae/A) 2,4-D Residues (ppm) Concentration Factor

Rice AR 217 0.028 NA =not applicable
LA:® 223 0.018

Hulls ' AR - 0.093 3.3x

Bran AR - 0.011 . <Ix

Milled white rice AR - <0.01 <lx

' Processed rice fractions from the LA test site were not analyzed.

A description of the 15 EPs containing 2,4-D that are registered to members of the TE-I1 for use

on sorghum can be found in the Magnitude of the Residue in Plants under Sorghum in this report.

81-112 days following a single application of 2,4-D DMA (3.8 Ib/gal SC/L) at 1.5 Ib ae/A (1.5x
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Samples. Residues of 2,4-D Were Iso nondetectable in/on grain from both test sjtes and in
processed commodities derjveq fro a the TX test.

(<0.01 ppm) in sorghum flour anc starch processed from grajp harvested from plants treated ar
1.5x the maximum label rate and b ‘aring nondetectable (<0.01 ppm) residues of 2,4-D. CBRS
notes that requirements for data on residues in sorghum starch ang flour have been removed from

Based upon (i) the early season use pattern on sorghum, (i) nondetectable 2,4-D residues in/on
sorghum grain from a 1.5x treatme t, and (iii) the fact that late season applications to corn ang _
wheat resulted in much higher resic ies in/on these grains, CBRS concludes that 2,4-D residue data
on sorghum aspirated grain fraction are not required.

ppm for sugarcane forage (40 CFR }180.142 (b)]. Food/feed additive tolerances bave also been
established for residues of 2,4-D in mgarcane molasses and bagasse at 5 ppm {40 CFR
§185.1450(a)(1) and §186.1450].

On behalf of the TF-1I, DowElanco wubmitted data (1995; MRID 43755401) depicting the potential
for concentration of 2,4-D residues ; ) Sugarcane processed commodities. In two tests conducted in
FL and 1A, 24D formulated as a 1 MA salt (3.8 Ib/gal SC/L) was applied twice to sugarcane at
~4.0 Ib ae/A, once preemergence a d again 110-176 days later at layby, for a total of 8§ 1b
ae/A/season (2x). Applications wer: made using ground equipment in ~ 10 gal/A.

final strike), and sugar using simulat: d commercial procedures by the Hawaiiapn Sugar Planters’

Samples were stored frozen at unspec fied temperatures at the field site and processing facility and
at <-12 C at the analytical laborator . All shipments were made on dry ice by overnight carrier.
Since all storage intervals were less t an 2-3 years, CBRS has no Storage stability concerns

associated with this processing study see Storage Stability section).
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Residues were determined using the adequate GC/ECD method, EN-CAS Method No. EN C-2/93,
described in the Residue Analytical Method section of this Teport. The LOQ for sugarcane
matrices was 0.01 ppm. Residues in treated Sugarcane and sugarcane processed fractions are
presented in Table 14. Apparent residues of 2,4-D were below the LOQ (<0.01 Ppm) in/on two
control cane samples and in one control sample of each processed commodity. Residues of 2,4-D
were also <0.01 ppm in/on cane samples from both FL, and LA and in bagasse, molasses (first
strike) and sugar processed from cane (FL), Residues of 2,4-D were 0.012 ppm in one sample of
molasses (final strike); however, upon reanalysis of this fraction in duplicate, residues of 2 4-p

‘Table 14.  Residues of2,4-D in Sugarcane commodities processed from sugarcane harvested ar normaj maturity

- _following a preemergence ang layby application of 2,4-p DMA, totaling ~8.0 1p ae/A/season (2x).

FCTmmodity Test site | Total Application [ 2,4.p Residues (opm) Concentration Factor
Rate (Ib ae/A) . -
Sugarcane FL .8.12 <0.01 . NA=not applicable
LA 8.00 <0.01
Bagasse FL - <0.01 NA
Molasses (first strike) FL - <0.01 NA
Molasses (final strike) FL - 0.012, NA
. - <0.01, <0.01
Sugar FL - <0.01 NA

a Sample was reanalyzed in duplicate,



milled fractions (except flour) [40 *FR §185.1450 (a) and §186.1450].

A description of the 16 EPs contain ng 2,4-D that are registered to mcmbers of the TF-II for use
on wheat can be found in the Magn tde of the Residue in Plant under Wheat in this report.

In response to the Guidance Docum :nt and on behalf of the TF-II, DowElanco submitted data
(1995; MRID 43693701) depicting he potential for concentration of 2,4-D residues in wheat

14 days following the last of two b1 yadcast applications of 2,4-D 2-EHE (3.8 Ib/gal EC) at either
~1250r ~1.881b ae/A, totaling | .5 (Ix) or 3.8 Ib ae/A (1.5x), respectively. Applications were
made using ground equipment in ~ ; gal/A with an 82 day retreatment interval. Two additional
field trials were conducted in KS at the same application rates, but only 7-day PTI samples were
collected as the 14-day sample plots were inadvertently destroyed. The KS grain samples were not
processed.

Wheat grain RAC samples were hej . for 122-181 days prior to analysis. Processed samples were
held for up to 50 days prior to proc ssing and for an additiona] 205-244 days as processed
Commodities (including aspirated gr. in fractions) prior to analysis. Samples were frozen within 6
hours of collection. Samples were | eld frozen at unspecified temperatures at the field site and
processing facility and at <-12 C ¢ | the analytical laboratory.  Aj] shipments were made on dry
ice by overnight carrier., CBRS has no storage stability concerns with this processing study (see

Storage Stability section).
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concentrated by 3.6x. As wheat bran is a RTE commodity, Section 409 food/feed additive
tolerances should be established. Data from the wheat field studies indicate that HAFT residues -
in/on wheat grain are 6.16 ppm at a 7-day PHI and 3.19 Ppm at a 14-day PHI. Depending upon
whether the registrants prefer a 7- or 14-day PHI, maximum expected 2,4-D residues in wheat
bran would be either 22.4 or 11.5 ppm, respectively. Appropriate tolerances for residues of 24D
in wheat bran would be either 25 ppm (7-day PHI) or 12 ppm (14-day PHI). Once a tolerance for
wheat bran is established, the current 2 ppm food/feed additive tolerances for 2,4-D residues in
"wheat milled fractions (except flour)” should be revoked. '

applications.-
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Table 15.© Residues of 2,4-D in commo ljtjes Processed from wheat harvested 7 or 14 days following the [ast of two
applications of 2,4-D 2-EFHE totaling either 2.5 or 3.8 Jp a¢/A (1x and 1.5x). :

2,4-D Residues (rpm)
T t . .3 N .
Commodity (s;"('ll,‘(i:a: ;;j 2.5 1b ae/A 3.81b ae/A Concentration Factor *
Wheat grain KS (7 0.258 0.558 NA =10t applicable
ND (7 1.52 235 NA
. , ND (1) - 0.410 0.762 NA
‘Bran ND (7 5.65 - 8.29 3.63x (3.72x, 3.53x)
Low grade flour ND (7 0.209 0.232 <lx
Patent flour ND (7 0.186 0.161 <lx
Middlings ND (7 0.634 1.10 . <Ix
Shorts ND (7 0.812 3.7 1.05x (0.53x, 1.58x)
Aspirated grain fractions ND (7 46.9 79.9 32.4 30.8, 34.0)
. ND (1<, 3.79 9.99. 11.2 (9.24, 13.1)
mm;m dual tests are Tisted parentheely
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MASTER RECORD IDENTIFICATION NUMBER
43592101 Rosemond, J. (1995) Magnitude of the Residue of 2,4-D Acid (2,4-Dichlorophenoxy
Acetic Acid) in Rangelands Following Ground Applications with 2_4-D 2-Ethylhexyl Ester: (Final

Report): Lab Project Number: AA930220: 93-0025-0220. Unpublished study prepared by -
American Agricultural Services,Inc. and EN-CAS Analytical labs. 409 p.

43610801 Rosemond, J. (1995) Magnitude of the Residue of 2,4-D Acid
(2,4-Dichlorophenoxyacetic Acid) in Rangelands Following Ground Applications with 2,4-D
Dimethylamine Salt: Lab Project Number: 93-0025-0219: AA930219. Unpublished study prepared
by American Agricultural Services and EN-CAS Analytical Laboratories. 417 p.

by American Agricultural Services and EN-CAS Analytical Labs, 484p.

43665201 Carringer, S. ( 1995) Magnitude of the Residue of 2,4-D (2,4—Dichlorophenoxy Acetic
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43665202 Carringer, S. (1995) Magnitude of the Residue of 2.4-D Acid (2,4-Dichlorophenoxy
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Lab Project Number: AA930205: 93-0019-0205: ENC-2/93. Unpublished study prepared by
American Agricultural Services, Inc. and En-Cas Analytical Labs. 403 p.

Acetic Acid) in Grass Pastures Following Ground Applications with 2,4-D Dimethylamine Salt-
Lab Project Number: AA930216: 93-0026-0216: ENC-2/93. Unpublished study prepared by
American Agricultural Services, Inc. and En-Cas Analytical Labs. 488 p-

43665204 Carringer, S. (1995) Magnitude of the Residue of 2,4-D Acid _(2,4-Dichlorophenoxy
Acetic Acid) in Grass Pastures Following Ground Applications with 2,4-D Acid: Lab Project
Number: AA930218: 93-0026-0218: ENC-2/93, Unpublished study prepared by American
Agricultural Services, Inc. and En-Cas Analytical Labs. 352 p.

43665205 Carringer, S. (1995) Magnitude of the Residue of 2,4-D Acid (2.4-Dichlorophenoxy
Acetic Acid) in Rangelands Following Ground Applications with 2,4-D Acid: Lab Project Number:
AA930221: 93-0025-0221: ENC-2/93. Unpublished study prepared by American Agricultural
Services, Inc. and En-Cas Analytical Labs. 368 p.

43669801 Carringer, R.-(1994) Magnitude of the Residue of 2,4-D (2,4-Dichlorophenoxy Acetic
Acid) in Soybeans Following Ground Applications with 2,4-D Ethylhexyl Ester: Amendment to
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Final Report: Lab Project Number: AA930226: 60635: 60636, Unpublished study prepared by
American Agricultural Services,Inc 55 p.

43676801 Carringer, S. (1995) Ma; nitude of the Residue of 2,4-D Acid (2,4-Dichlorophenoxy
Acetic Acid) in Field Corn Followi \g Ground Applications with 2,4-D-Ethylhexyl Fster: Lab
Project Number: AA930209: ENC- !/93: 93-0020-0209. Unpublished study prepared by American
Agricultural Services and EN-CAS Analytical Labs. 708 p-
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Dimethylamine Salt: Lab Project N mber: AA930207: 93-0019-0207: ENC-2/93. Unpublished
study prepared by American Agricu tural Services,Inc. and EN-CAS Analytical Labs. 569 p.

43686001 Carringer, S. (1995) May nifude of the Residue of 2,4-D Acid (2,4-Dichlorophenoxy
Acetic Acid) in Field Corn Followi g Ground Applications with 2,4-D Dimethylamine Salt: Lab
Project Number: AA930208: 93-00' 0-0208. Unpublished study prepared by American
Agricultural Services, Inc. and EN- JAS Analytical Labs. 709 p.

43693701 Carringer, S. (1995) Mag nitude of the Residue of 2,4-D Acid, 2-Ethylhexyl Ester in
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Ground Applications with 2,4-D 2-] thylhexyl Ester: Lab Project Number: AA930206:
93-0019-0206. Unpublished study | repared by American Agricultural Services, Inc.; Texas A &
M Univ.; and EN-CAS Analytical 1 abs. 700 p.

43693702 Carringer, S. (1995) Mag aitude of the Residue of 2,4-D Acid (2,4-Dichlorophenoxy
Acetic Acid) in Field Corn Followi g Applications with 2,4-D Acid: Lab Project Number: .
AA930210: 93-0020-0210. Unpubi shed study prepared by American Agricultural Services, Inc.
and EN-CAS Analytical Labs. 584 ». '

43697801 Carringer, S. (1995) Mag »ritude of the Residue of 2,4-D Acid (2,4-Dichlorophenoxy
- Acetic Acid) in Grain Sorghum Fol, »wing Ground Applications with 2,4-D 2-Ethylhexyl Ester:
Lab Project Number: AA930214: 9: -0021-0214- F93196531. Unpublished study prepared by

American Agricultural Services, Inc and EN-CAS Analytical Labs. 554 p.
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in Processed Field Comn Fractions F sllowing Ground Applications with 2,4-D 2-Ethylhexy! Ester:
Lab Project Number: AA930211: 9 -0020-0211: ENC-2/93 Unpublished study prepared by
American Agricultural Services,Inc. and EN-CAS Analytical Labs. 658 p.

43709702 Carringer, S. (1995) Mag situde of the Residue of 2,4-D Acid (2,4-Dichlorophenoxy
Acetic' Acid) in Processed Grain So; zhum Fractions (Starch and Flour) Following Ground
Applications with 2,4-D Dimethylar ine Salt: Lab Project Number: AA930213: 93-0021-0213:
ENC-2/93. Unpublished study pret wred by American Agricultural Services, Inc. and EN-CAS
Analytical Labs. 539 p.
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Acetic Acid) in Grain Sorghum Following Ground Applications with 2,4-D Dimethylamine Salt-
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Numbers: AA940504: 6397-155. 1 Inpublished study prepared by American Agricultural Services,
Inc. and Hazleton Wisconsin, Inc. 383 p.

43779503 Carringer, S. (1995) M znitude of the Residue of 2,4-D Acid in Rangelands Following
Ground Applications with 2,4-D 2. Ethylhexyl Ester: (Final Report): Lab Project Numbers:
AA940505: 6397-156. Unppublishe 1 study prepared by American Agricultural Services, Inc. and
Hazleton Wisconsin, Inc.360 P.
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