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Magnitude of the Residue of Glufosinate-Ammonium in Transgenic Field Corn Tolerant to
Glufosinate-Ammonium

ABSTRACT

Glufosinate-ammonium, the active ingredient in Liberty herbicide, is registered for use on corn
tolerant to glufosinate-ammonium for the control of a broad spectrum of emerged broadleaf
weeds, annual, and perennial grasses. Tolerances for residues of glufosinate-ammonium and its
metabolites (expressed as glufosinate acid equivalence) have been established at 4.0 pg/g for
field corn forage, 0.2 pg/g for field corn grain, and 6.0 ug/g for field com stover.

The transgenic field comn used for this study had been genetically modified by the insertion of a
gene isolated from Bacillus thuringiensis (Bt) which expresses the Cry!F protein which imparted _
insecticidal resistance, and the gene, phosphinothricin acetyltransferase (PAT) which imparted

herbicidal resistance to glufosinate-ammonium, the active ingredient in Liberty herbicide.

Liberty herbicide was applied to transgenic field com two times for a total application rate of
62 ounces/A (0.81 Ib ai/A) per growing season, the maximum label use rate. The first
application of 34 oz (0.44 Ib ai/A) was applied as an over-the-top foliar broadcast spray to
transgenic corn at 10-15 inches tall (approximate V4-V5 growth stage). The second application
of 28 0z (0.37 Ib ai/A) was applied as an over-the-top foliar broadcast spray or ground
application to transgenic corn at 22-48 inches tall (approximate V7-V9 growth stage). The
formulation was commercially available Liberty herbicide, a soluble liquid, that contained
approximately 19.5% w/w glufosinate-ammonium as the active ingredient. Applications were
made in 14.7-25.6 gal/A using water as a diluent and contained ammonium sulfate at a rate of
2.5-3.91b. a.i/A.

Field trials were conducted at 6 sites (IL, IN, MN, OH, and 2 in IA) in the EPA region 5 starting
in May 2000 and ending in October 2000. Samples of raw agricultural commodities (grain and
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stover) were collected at normal harvest times. F orage was collected at the late dough/early dent

stage. No decline samples were collected.

Samples were analyzed by McKenzie/Wright Laboratories for residues of glufosinate-
ammonium and two metabolites by Aventis CropScience method RAM number BK/05/95 with
modifications, which employs measurement by gas chromatography with flame photometric
detection in the phosphorous mode (GC/FPD). The limits of detection (LOD) and quantitation
(LOQ) for the analytes and matrices were 0.015-0.020 ng/g and 0.050-0.066 pg/g, respectively.

Field trial average residues of glufosinate-ammonium and its metabolites were 0.06-1.40 pg/g in
forage, ND-<0.05 pg/g in grain, and 0.06-2.20 1g/g in stover. The magnitude of residue of
glufosinate acid equivalence in transgenic field corn forage, grain, and stover did not exceed the
current established tolerances. Field residues observed were approximately 4 tlmes lower than

the established tolerances.

The following table summarizes the residues of glufosinate-ammonium and its metabolites

(expressed as glufosinate acid equivalence) found in transgenic field corn forage, grain, and

stover after treatment with Liberty herbicide at 62 ounces/a (0.81 1b ai/a) per growing season.
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Application
EPA PHI® Rate Residue®
State Region  (Days) (Ib a.i./A) (ug/g)
Forage
Current Tolerance 4.0
IA 5 62 0.797 0.37
IA 5 63 0.808 0.14
IN 5 62 - 0.818 0.46
OH 5 61 0.786 0.26
IL 5 47 0.803 1.40
MN 5 69 0.806 (0.062)°
Mean = 0.45
Grain
Current Tolerance 0.2
IA 5 89 0.807 ND¢
IA 5 98 0.802 ND
IN 5 104 0.804 ND
OH 5 104 0.814 ND
1L 5 87 0.830 " (0.052)
MN 5 101 0.804 ND
. Mean = ND
Stover i
Current Tolerance 6.0
IA 5 89 0.807 0.07
1A 5 98 0.802 0.14
IN 5 104 0.804 0.45
OH 5 104 0.814 0.21
IL 5 87 0.830 2.20
MN 5 101 0.804 0.06

Mean = 0.52

Pre-harvest interval in days.

Residue values corrected for average set recovery. Average of duplicate samples
taken.

() = value between the LOD and LOQ, a region of greater uncertainty.

ND = Not detected. Less than the LOD.
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INTRODUCTION

Corn has been modified by the insertion of genes encoding for the insecticidally active protein
from Bacillus thuringiensis (Bt) designated Cry1F, and the herbicide tolerant protein
phosphinothricin acetyltransferase (PAT) which inactivates glufosinate-ammonium.
Glufosinate-ammonium, the active ingredient in Liberty herbicide, is registered for use on corn
tolerant to glufosinate-ammonium for the control of a broad spectrum of emerged broadleaf
weeds, annual, and perennial grasses (1).

This study was performed to verify that the magnitude of residues of glufosinate-ammbnium and
its metabolites (expressed as glufosinate acid equivalence) did not exceed the tolerance levels of
4.0 pg/g for field com forage, 0.2 pg/g for field corn grain, and 6.0 Hg/g for field com stover.
Liberty herbicide was applied at the maximum label rate for use with transgenic com encoded to
express PAT protein. This study was not required by the EPA but was designed to conform as
closely as possible to EPA Pesticide Assessment Guideline OPPTS 860.1500 with the exception

of the number of site locations and no decline study.

The maximum label use rate for Liberty herbicide on comn is 34 ounces (0.44 1b ai/A) followed

by 28 ounces (0.37 Ib ai/A) for a total of 62 ounces (0.81 Ib ai/A) per growing season. The
minimum post harvest interval is 60 days for forage, and 70 days for grain and fodder (stover).
The first application is to be applied at the V-3 to V-4 stage of growth while the second
application is to be applied V-6 to V-7 stage of growth or up to 36 inches. Applications are to be
over-the-top broadcast applications or directed broadcast application using drop nozzle from
emergence until the com is 24" tall (V-7) and/or as a ground application and drop nozzle for com
24" to 36" tall (2). This application regimen protects the crops from possible phytotoxicity
damage which may result as the crop matures.

The chemical structures, common names, [UPAC names, and CAS numbers for glufosinate-

ammonium, the free acid, and its metabolites are summarized below.
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CH, -
O —P —CH,CH;GHCOOH | NH+
0 NH,

. Glufosinate-ammonium
ITUPAC Name: Ammonium-DL-homoalanin-4-yl-(methyl)-phosphinate
Aventis CropScience Identification Number: HOE-039866
CAS No. 77182-82-2 :

CH,§ |
HO ~P —CH,CH;GHCOOH

0 NH,

~ Glufosinate
IUPAC Name: DL-homoalanin-4-yl-(methyl)phosphinic acid
Free Acid of Glufosinate-ammonium
Aventis CropScience Identification Number: HOE-035956
CAS No. 51276-47-2 '

~ CH,
HO—P—CH,CH,COOH
0

IUPAC Name: 3-Methylphosphinico-propionic acid
Metabolite of Glufosinate-ammonium (referred to as M1)
Aventis CropScience Identification Number: HOE-061517
CAS No. 15090-23-0
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G,
HO—P—CH,CHz GHCOOH
o} NH
=0
CH

3
IUPAC Name: DL-2-acetamino-4-methylphosphinico-butanoic acid
‘Common Name: N-Acetyl Glufosinate
Metabolite of Glufosinate-ammonium (referred to as M2)

Aventis CropScience Identification Number: HOE-085355
CAS No. Not Applicable

EXPERIMENTAL

ubstance
Liberty herbicide (TSN 102208, lot no. LJ02081402), containing a concentration qf 19.5 % wiw
glufosinate-ammonium (~200 g a.i/L), was used in this study (3).
Tral Locati ite Da

A total of 6 field trials for the magnitude of residue study of glufosinate-ammonium in com were
conducted from May to October 2000. The sites were located within major growing regions for
corn within the United States (Figure 1). Site information is shown in Table 1.

ite 1 d Tri u

Untreated (Treatment 01) and treated plots (Treatments 02 and 03) were established at each site
with a buffer zone of at least 50 ft between the control plot and the treated plots, and at least 20
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feet between the treated plots. A minimum of 660 ft separated the transgenic plots from any
non-transgenic comn. Each plot measurement was a minimum of 0.01 acre that was large enough
to produce a representative sample without sampling plot end rows or border rows. In addition,
the plot was sufficiently large to allow accurate application of the pesticide in a manner that
represents a commercial application technique. Plots were maintained using standard local
cultural practices that included maintenance chemical applications of fertilizers and approved
pesticides. Field data with details of planting information and maintenance chemicals are given
in Table 2.

Seed Source and Confirmation of Protein Expression

The field corn seed, provided by Mycogen Seeds, was from TC1507, lot number PR00203. This
seed produced plants capable of expressing the Cry1F protein for insecticidal activity and the
PAT protein for herbicidal resistance.

The presence of the Cry1F protein was confirmed using a lateral flow test kit obtained from
Strategic Diagnostic, Inc (SDI). A minimum of 12 plants per plot were randomly selected at the
V3 through V5 stage (crop height from 6 inches to 14 inches). All the plants tested positive fdr
the CrylF protein. The presence of the PAT protein was confirmed by the plants being tolerant
(no phytotoxicity) to the Liberty herbicide applications.

Application

The spray mixtures were prepared according to label instructions except for tank mixtures
prepared by site location 000290IA2. For each application (except for site location 000290IA2),
a measured amount of test substance was added to the spray tank while approximately one-half
of the required amount of water was being agitated. Ammonium sulfate was then added at a rate
0f2.5-3.9 Ib. a.i/A (target rate of 3.0 Ib. a.i/A) to the spray tank and the contents were agitated.

The measuring device was rinsed with water to ensure complete transfer of the test substance to
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the spray tank and the rinses were added to the spray tank. After agitating, the spray tank was
filled to the required volume with water and mixed. For tank mixes prepared at site 0002901A2,
all of the water was added followed by the ammonium sulfate. The mixture was agitated for
approximately 1 minute, then all of the test substance was added, and then the mixture was
agitated for an additional minute. Amounts of test substance and total volume of water used in
the final spray mixture for each site are shown in Appendix A.

Applications to corn less than 24" tall were made as an over-the-top foliar broadcast spray in
14.7-20.2 gal/A using typical tractor-mounted or backpack sprayer ground application
equipment. Applications to corn greater than 24" tall were made as a ground application in -
14.9-25.6 gal/A, using drop nozzles to avoid spraying into whorl or leaf axils, using typical
tractor-mounted or back sprayer ground application equipment. Details of the application

" information are shown in Table 3.

All application rates were within the protocol specification, ranging from 97 to 104% of the
target application rate. Calculations of the application rates are summarized in Appendix A.

The crop vigor was good at all sites for all application times. No phytotoxicity was observed at
any application time, except for one application. Site 000290IA1 exhibited a small amount of
phytotoxicity after application. For the first application, a slight discoloration of approximately
20% of the plants was observed with one plant dying in treatment 03 (grain and stover sampling
plot).

No precipitation occurred after the applications for a minimum of at least one day. Liberty

herbicide is rainfast 4 hours after application to most weed species.
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Climatological Conditions

Climatological data during the crop growing season for each of the field sites are presented in
Table 4. For comparison, the table includes historical data of the temperature and precipitation

from weather stations near these sites (4).

The average temperatures of all sites were similar to the historical temperatures with the
maximum variations being 3.6 °F less than the historical temperature (IA2, Webster City, June
2000) to 4.7 °F greater than the historical temperature (IA1, Richland, September 2000).

The amount of rainfall received at the sites varied significantly in cases from the historical
rainfall. For IA1 (Richland, Iowa), the rainfall for the month of June was 191% above the
historical while the month of August was only 47% of the historical rainfall. For IA2 (Webster
City, Iowa), the rainfall for the entire study was below the historical rainfall, raxiging from 51 to
80% of the historical rainfall. For IN1 (Noblesville, Indiana) the rainfall for June, August and
September, ranged between 168 to 198% above the historical rainfall. For OH1 (New Holland,
Ohio), the rainfall for June, July and September ranged from 161 to\ 211% above the historical
rainfall while the month of August was only 57% of the historical rainfall. For IL1 (Carlyle,
Hlinois), all the months were above the historical rainfall, ranging from 123 to 367% of the
historical rainfall. For MN1 (Geneva, Minnesota), the rainfall for the months of J une, July, and
August was above the historical rainfall, ranging from 120 to 251% of the historical rainfall
while September and October were approximately 45% of the historical rainfall.

No crop damage was noted for any of the sites due to weather conditions.

Sample Collection

Samples were collected first from the untreated (control) plot, followed by the sample collection
from the treated plots. A single composite sample was collected from the control plot while

duplicate composite samples were taken independently from the treated plot. Each sample was
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collected from at least 12 randomly selected areas over the entire plot, excluding the end or
border rows (except in Indiana). For the control forage sample at site 000290IN1, stalks
containing ears of immature corn were taken from the border rows due to deer grazing on the
immature corn ears of the untreated plot. The border rows were sampled to insure sufficient ears

remaining for grain harvest.

Forage Sample Collection

Forage samples were collected 47 to 69 days after the last application (Treatment 2) at the late
dough to early dent stage. Composite sample weights of forage were between 6.5-9.5 Ib, as

shown in Table 5.

Forage samples were collected by randomly selecting 12 stalks per sample from the plot. Stalks-
were hand cut approximately 2 inches above the soil. Three groups, 4 stalks per'group, were
sectioned into three equal sections—top, middle, and bottom. One section ﬁom each group was
composited to comprise the sample. The remainder of the stalks was discarded back into the
plot. For some sites, only the section to be composited was removed from the plot, Ieaving the
remaining 2/3 of the stalk in the plot. After compositing, the stalk sections were further cut into
smaller pieces using hand sheers, a knife, or shredded directly into labeled polyethylene-lined
cloth residue sampling bags.

Grain and Stover Sample Collection

Grain and stover samples were collected 87 to 104 days after the last application (Treatment 3) at
. crop maturity. Composite sample weights were between 2.2-6.5 Ib for grain, and between
2.0-5.2 Ib for stover, as shown in Table 5.

Grain and stover samples were collected by randomly selecting 12 stalks per sample from the

plot. The ears of con were removed from the stalks, and 12 ears were mechanically shelled
directly into the residue sampling bags, or were shelled by hand, winnowed, mixed by hand. The
sample size stipulated by the protocol was transferred to labeled residue sample bags. The stover
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sample stalks were sectioned and composited as described for the forage, except for site
000290IL1. The entire stalks at this site were transferred to labeled residue bags.

Each sample was labeled with a unique number which was used for identification and tracking
throughout the study. Samples of forage, grain, and stover were put in freezers or coolers with
dry ice within about 2 hours of collection. Samples were maintained frozen until shipped by

freezer truck, or overnight delivery in insulated boxes with dry ice.
ANALYTICAL

eceipt, Storage ion

Unique Dow AgroSciences sample numbers were used to track the samples throughout
shipment, receipt, preparation, ’storage, and analysis. Samples were identified in groups based
upon matrix, test site location, and collection date. Table 6 summarizes the dates of sampling,
shipment from the field, receipt at Dow AgroSciences, preparation at Dow AgroSciences,
shipment to and receipt at McKenzie/Wright Laboratories, and analysis.

Upon receipt at Dow AgroSciences, the samples were inspected for physical condition, checked
for identification with the pre-assigned unique sample numbers, and then logged into Dow
AgroSciences Sample Tracking and Reporting (DSTAR) system. All samples were received
frozen. The samples were stored in temperature-monitored freezers, being removed only for

sample preparation and shipment to McKenzie/Wright laboratories. Prior to the preparation date,

the samples were maintained frozen as the bulk field samples.
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Frozen samples of forage and stover were ground using an Agvise Model 2001 hammermill
equipped with a 1/4-inch screen, while samples of grain were ground using an Agvise Model -
2001 hammermill equipped with a 3/16- or 1/4-inch screen. Samples were maintained frozen
throughout the grinding process by treating them with liquid nitrogen before grinding. After
appropriate mixing of each sample, two subsamples of at least 200 g each were transferred to
high density polyethylene (HDPE) freezer containers. One subsample was designated for
analysis while the second was stored as a long-term retainer sample. All movements of samples

at Dow AgroSciences were documented within the DSTAR system.

The analytical samples were shipped by overnight delivery in insulated boxes with dry ice to
McKenzie/Wright laboratories. Upon receipt at McKenzie/Wright, the samples were inspected
for physical condition and were checked for identification with the Dow AgroSciences sample
numbers. All samples were received frozen. The samples were stored frozen in‘temperature-

monitored freezers, being removed only for sample analysis.

The temperature of the freezers used for sample storage at the Dow AgroSciences and
McKenzie/Wright facilities averaged approximately -20 °C and -15 °C, respectively. No
significant deviations from this temperature were observed over the storage period between

sample receipt and analysis.

All sample analyses for residues of glufosinate-ammonium and its metabolites were conducted
between October 23, 2000 and April 21, 2001.

idue e

Samples were analyzed by McKenzie/Wright Laboratories in Phoenix, Arizona. All samples
were analyzed using Aventis CropScience analytical method, RAM number BK/05/95 with

modifications (5). A summary of the analytical procedure used by the contract facility is
provided in Appendix B, section ANALYTICAL METHODOLOGY. The complete method is
attached in Appendix C. Residues of glufosinate-ammonium and its metabolites were expressed
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as glufosinate acid equivalents. The total residue concentration was determined by summing the
individual residues and reporting as glufosinate acid equivalents. Details of the sample analysis,

method recoveries, and calculations to generate the residue results are described in Appendix B.

tora abili

Storage stability was determined by fortifying control forage, grain, and stover with glufosinate-
ammonium and its metabolites. The control material used for fortification was processed at Dow
AgroSciences. These controls were then shipped to McKenzie/Wright for frozen storage

stability sample preparation. At McKénzie/Wright, portions of control forage sample numbers
32887101 and 33060401 were composited into a single sample for use as the bulk control.

Grain sample number 33064701 and stover sample number 33065501 were also used as bulk
control samples. Dates of control shipment to the contract facility and composiﬁng are presented
in Table 6.

Details of the frozen storage stability samples preparation and analysis is described in
Appendix B, section LABORATORY SAMPLE HANDLING, Storage Stability Study Set-up.
Residue results of the storage stability samples are summarized in Table 7. Residues of
glufosinate-ammonium and its metabolites were found to be stable in forage, grain, and stover
with 90% or greater of residues remaining after 77, 59, and 91 days, respectively, when stored

frozen at approximately -15 °C.

As shown in Table 6, the forage, grain, and stover field samples were stored for a méximum of
72, 61, and 85 days, respectively, prior to analysis. Based on the results of the frozen storage
stability samples, the residues of glufosinate-ammonium and its metabolites were stable during
this time period. The storage stability for the grain was 2 days less than the maximum storage
time of the field samples. With 93% or greater stability showing at day 59 for all analytes in

grain, residue stability at 61 days should be acceptable with no significant loss during 2 days.
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tatisti alysis

Statistical analysis used to evaluate the analytical data included the calculation of average or
mean, standard deviation, and regression analysis. These are shown in Appendix B.

RESULTS AND DISCUSSION

sage According t 1i

All aspects of this study were performed according to labeling instructions with the following

exceptions.

At test site 0002901A2, the tank mixes were not prepared according to labeling. The actual spray
tank mixing procedure used was previously discussed in the Section EXPERIMENTAL-
Application. |

At test site 000290IA2, the second application was applied to corn 42-48" tall (instead of
maximum 36" tall) due to rain and poor soil drying which prevented the equipment from entering
the field to make the second application. During this same time period, temperatures were
favorable which resuited in rapid crop growth. No crop injury was observed after the second

application.

At test site 000290IL1, the forage sample was harvested at 47 days post harvest interval (PHI)
instead of 60 days PHI. The late dough/early dent stage occurred at an earlier time than the other

test sites. This lower PHI represents a worse-case scenario than a 60 day PHI so results were

used to support this study.
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Analytical Method Performance

A summary of the recoveries is presented in the following table. Detailed summaries of the
recoveries are presented in Appendix B, Table 4. Recovery results indicated that the method was
suitable for defining residues of glufosinate-ammonium (Parent) and its metabolites (M1 and
M2) in the samples. Representative chromatograms of calibration standards, reagent blank, field
control samples, fortified controls, and field treated samples are shown in Appendix B,

Figures 1-13. o

Fortification Standard ‘ No.
Matrix and Compound Range (ug/e) LOD? LOQ" Mean Deviation Analyses

Forage

Parent HOE-039866  0.05-4.0 0.015 0.050 98 13 13
M1  HOE-061517  0.05-4.0 0.015 0.050 100 11 13
M2  HOE-085355 0.05-4.0 0.019 0.063 71 12 13

Grain .

Parent HOE-039866 0.05-020 . 0.019 0.064 95 11 14
Ml  HOE-061517 0.05-0.20  0.019 0.064 105 11 14
M2  HOE-085355  0.05-0.20 0.015 0.050 78 5 14
tov. _

Parent HOE-039866  0.05-6.0 0.015 0.050 88 7 13
Ml HOE-061517  0.05-6.0. 0.015 0.050 100 8 13
M2  HOE-085355  0.05-6.0 0.018 - 0.061 75 11 13

LOD = Limit of detection. For Parent and M1, the LOD was calculated using results from
both analytes since the method cannot determine the analytes separately.

LOQ = Limit of quantitation. For Parent and M1, the LOQ was calculated using results from
both analytes since the method cannot determine the analytes separately.

b

esid esu

Forage samples were collected at the late dough/early dent stage with PHI from 47 to 69 da}"s.
As shown in Table 8, total residues of glufosinate acid equivalent ranged from <0.06 to

1.50 pg/g in the forage samples. Grain and stover samples were collected at crop maturity with
PHI from 87 to 104 days. Residues of glufosinate acid equivalents ranged from ND to
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<0.06 ug/g in the grain samples, and from <0. 05 t0 2.61 ug/g in the stover samples as shown in
Tables 9 and 10, respectively.

CONCLUSION

The magnitude of residue of glufosinate-ammonium and its metabolites (reported as glufosinate
acid equivalencé) in transgenic field corn forage, grain, and stover did not exceed the current
established tolerances of 4.0 pg/g for forage, 0.2 ng/g for grain, and 6.0 ng/g for stover. Field
residues observed were approximately 4 times lower than the established tolerances. The
maximum label use rate of 62 oz was applied to the corn in two applications. The crops were
harvested at the normal harvest times for the transgenic crop variety. The transgenic corn used
for this study contained a gene for Cry1F protein which imparted insecticidal resistance, and a
gene for PAT which imparted herbicidal resistance to glufosinate-ammonium, the active ‘
ingredient in Liberty herbicide.

ARCHIVING
Final report, field data books, and all raw data (verified and signed copies) associated with this
study are filed in the Dow AgroSciences facility archives, Indianapolis, Indiana.
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Table 1. Field Site Information
EPA Field Investigator Site location Soil Treated
State Region Facility Address - Experiment Number Type  Plot Size, ft
IA 5 |David Bennett Richland, IA Silty clay Two
Bennett Ag Research & Jefferson County loam | replicates of
Consulting 0002901A1 10x 25
1109 Ivy Avenue (0.0115 A)
Richland, IA 52585
IA 5 [Paul Clayton - Webster City, IA Loam Two
Land O'Lakes Research Farm  {Hamilton County replicates of
1025 190th St. 0002901A2 10x 40
Webster City, IA 50595 (0.0184 A)
IN 5 |[Kevin Kiser Noblesville, IN Silty clay Two
Heartland Technologies, Inc Hamilton County loam | replicates of
12491 E. 136th Street 000290IN1 10x 33
Noblesville, IN 46060 (0.0152 A)
OH 5 {John Gruber New Holland, OH  |Silt loam Two
Ag Consultants, Inc. Fayette County replicates of
270 South Main 0002900H1 10x 30*
New Holland, OH 43145 (0.0138 A)
IL | 5 [Bill Tarter Carlyle, IL Siltloam|  Two
Alvey Ag Research Clinton County replicates of
19300 Marydale Road- 000290IL1 10x25
Carlyle, IL 62231 (0.0115 A)
MN 5 |Jon Warnke Geneva, MN Clay Two
Warnke Research Services, LLC [Freeborn County loam | replicates of
215 East Main 000290MN1 10x 25
Geneva, MN 56035 (0.0115 A)

The actual plot size was 10 ft x 50 ft but the plot size the test substance was applied to was
10 ft x 30 f.
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Table 2. Planting and Maintenance Chemical Information
Planting Date Maintenance Chemicals
Site ID| Plant/Row Spacing Product Applied* Rate Purpose
IA1 | Planted May 31, 2000 | Harness Xtra | 01-June {2.9 Ib ai/A acetochlor | Herbicide
1.1 b ai/A atrazine
10 in. plant spacing | Nitrogen 0l-June |51 GPA (180 1b N/A) | Fertilizer
30 in. row spacing
IA2 | Planted May 25, 2000 | 46-0-0 (ui'ea) ‘May 17 [326 Ib/A Fertilizer
9.8 in. plant spacing | Dual IT April 26 |2.4375 Ib ai/A Herbicide
30 in. row spacing
IN1 | Planted May 26, 2000 | 22-11-16 May 26 | 680 Ib/A Fertilizer
10 in. plant spacing | Bicep 6 SC May 31 |2.4 qV/A product Herbicide
30 in. row spacing : ' :
OH1 | Planted May 26, 2000 | Laddock SL June 23 | 1.67 pt/A product .'. Herbicide
10 in. plant spacing | 46-0-0 June 26 | 150 1b/A Fertilizer
30 in. row spacing ' '
IL1 | Planted June 7,2000 | BicepLitell |May 13 |0.25Ib ai/A Herbicide
6 in. plant spacing Warrior T May 13 | 0.025Ib ai/A Insecticide
30 in. row spacing
| MNT1 | Planted May 24, 2000 | Surpass 6.4EC May 25 [1.61bai/A Herbicide
10 in. plant spacing | Atrazine 4L May 25 [1.01bai/A Herbicide
30 in. row spacing

* Date applied in was in the year 2000.
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Table 3. Application Information
Date Approx. Crop Stage,
Site Treat. | Appl. | Applied | Crop Height, (BBCH)
ID. Applicator Description No. | No. | (2000)
IA1 [Tractor mounted research side boom, 02 1 | June21 | NR® 10-12 inches (15)
6-nozzle, CO, pressurized sprayer with 03 1} June2l | NR, 10-12 inches (15)

8002 flat fan nozzles on 20-inch spacing, | 02 2 | June29 V7, 22 inches (17)
190° to row, 18 inches above target. -

Tractor mounted research side boom, 03 2 July 7 V9, 34 inches (19)
5-nozzle, CO, pressurized sprayer with
15004 double outlet flat nozzles on
30-inch spacing, 90° to row, 12 inches
above soil.

IA2 |LOL research plot sprayer #1, 6-nozzle, 02 1 | June22 | V4, 14 inches (14)
Compressed air sprayer with DG80015VS| 03 1 | June 22 | V4, 14 inches (14)
flat fan nozzles on 20-inch spacing, ‘
90° to row, 18 inches above target.

JD high clearance sprayer with research 02
spray boom #1, 5-nozzle, nitrogen 03
pressurized sprayer with 150015

double outlet flat fan nozzles on 30-inch
spacing, down and to side of row,

18 inches above soil.

July 6 | V9, 42 inches (19)
July 6 | V9, 48 inches (19)

NN

IN1 |Tractor mounted sprayer, 10 ft offset, 02 1 | June 19 NR, 12 inches (14)
8-nozzle, nitrogen pressurized sprayer 03 1 | June19 NR, 12 inches (14)
with XR11002VS flat fan tee jet nozzles '
on 15-inch spacing, down direction,
14 inches above target.

Drop nozzle sprayer, 4-nozzle, nitrogen 02
pressurized sprayer with XR11002VS 03
flat fan tee jet nozzles on 30-inch spacing,
45° with ground, 14 inches above target.

July 6 V8, 36 inches (18)
July 6 V8, 36 inches (18)

NN
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Approx. Crop Stage,

Date
Site Treat. | Appl. | Applied | Crop Height,(BBCH)
D. Applicator Description No. | No. | (2000)

OH1 [R&D 10 ft research boom, 6-nozzle, 02 1 | June28 V4, 12 inches (14)
Compressed air sprayer with 8002 flat 03 ‘1 | June 28 V4, 12 inches (14)
fan nozzles on 20-inch spacing, down
between rows, 18 inches above target.

Single nozzle boom, Compressed air 02 2 | July12 | V8, 30-38 inches (18)
sprayer with 8002E even flat fan 03 2 | July12 | V8,30-38 inches (18)
nozzle, down between rows, 12 inches '

above target.

IL1 |Tractor mounted sidemount boom, 02 1 | June 30 V4, 12 inches (14)
6-nozzle, compressed air sprayer with 03 1 | June 30 V4, 12 inches (14)
8003 tee jet flat fan nozzles on 20-inch
spacing, parallel to boom, 18 inches
above target.

Tractor mounted sidemount boom, 02 2 | July21 V7, 36 inches (17)
6-nozzle, compressed air sprayer with 03 2 | July2l V7, 36 inches (17)
15003 tee jet flat fan even nozzles on ‘
30-inch spacing, parallel to boom,

18 inches above weeds.

MN1 |Backpack sprayer, 6-nozzle, nitrogen 02 1 | June2l | V4,12-15 inches (14)
pressurized sprayer with 8002 flat fan 03 1 | June2l | V4,12-15 inches (14)
nozzles on 20-inch spacing, down '

Direction, 18 inches above target.
Single drop nozzle, nitrogen pressurized | 02 1 July 7 V9, 36 inches® (19)
sprayer with 15004 split nozzle, down 03 1 | Jhly7? V9, 36 inches® (19)

direction, 4-6 inches above soil.

* NR = Not recorded in field raw data.
® Extended leaf,
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Table 4. Climatological Data
Temperature, °F Precipitation Irrigation

Site Average, 2000 Historical® (in.) (in.)

Location Month Max Min Max Min 2000  Hist. 2000
Richland, IA May> 896 69.0 719 503 003 5.54 0
(Fairfield, IA)® Jun 798 596 816 610 806 423 0
Juu 836 634 856 654 419 430 0
Aug 865 - 744 840  63.1 173 371 0
Sep 8.2 531 755 524 350 3.08 0
Oct® 683 552 653 431 1.91 255 0
Webster City, IA May® 699 524 709 481 261 522 0
(Webster City, IA) Jun 766 546 802 586 570  7.09 0
Ju 812 624 825 617 333 482 0
Aug 813 622 806 593 448  5.06 0
Sep 784 507 747 498 134 .26l 0
Oct® 603 348 636 385 070 221 0
Noblesville, IN May® 743 547 724 524 117 497 0

(Indianapolis, IN) Jun 800 597 817 621 754 449 1.50
Jul 820 599 85 657 307 402 0
Aug 813 606 839 640 553  3.30 0
Sep 754 529 775 551 524 267 0
Oct® 662 432 661 441 248 283 0
New Holland, OH May* 733% 543° 714 513 165 499 0
(Fayette County, OH) Jun  81.6° 62.0° 793 610 58 345 - 0
Jul 814 623 827 571 665 4.13 0
Aug 815 © 615 814 622 205 3.58 0
Sep 727 S521° 759 545 430 204 0
Oct® 71.0° 473° 670 545 200 241 0
Carlyle, ILf Jun'® 822 648 822 628 960 498 0
(Carlyle, IL) Juu 909 556 8.1 659 670 3.83 0
Aug 963 628 849 641 800 2.18 0
Sep 921 365 791 - 534 362 294 0
Oct® 682 466 682 414 000 2.87 0
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Table 4. (Cont.) Climatological Data
Temperature, °F Precipitation Irrigation
Site Average, 2000 Historical® (in.) (in.)
Location Month Max Min Max Min 2000  Hist. 2000
Geneva, MN® May® 68 52 676 466 135 3.73 0
(Albert Lea, MN) Jun 76 53 79.5 58.2 10.50 4.18 0
Jul 80 61 803  60.5 9.00 4.80 0
Aug 80 - 58 792 592 560 4.67 0
Sep 74 43 71.0  49.0 125 3.05 0
Oct® 60 33 591 360 090 197 0

* Historical data is from NOAA (30-year average) weather station.

® Partial data reported for the average 2000 data and covered only the duration of the study.

¢ Site locations in parenthesis represent the NOAA weather stations used for historical data and
are located within about 20 miles of the test site.

9 2000 data is from the Circleville, Ohio, NOAA weather station which is approximately 20
miles from the test site. ' '

® Missing data on some days during the month; average temperatures or total precipitation do not
reflect missing data. '

f 2000 temperature and rainfall data reported for the test site is obtained from the Alvey
Agricultural Research weather station located about 5 miles from the site.

¥ 2000 temperature reported for the test site is obtained from the Warnke Research Services
weather station located about 2.5 miles from the site. The rainfall data was obtained at the test
site.
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Table 5. Sampling Data of Corn Forage, Grain, and Stover for Residue Study of
Glufosinate-ammonium
Sample Group Date, 2000 PHI Sample
SiteID | Crop No. (SGN) | Application® _ Sampling | (days) Size, Ib.
IAl |Forage| 328871 Jun 27 Aug 28 62 8.5-9.5
Grain 328898 Jul 07 Oct 04 89 6.0-6.5
Stover 328901 Jul 07 Oct 04 89 © 3.0-3.5
IA2 |Forage| 328928 Jul 06 Sep07 | 63 9.0-9.8
Grain 328936 Jul 06 Oct 12 98 22-24
Stover 328944 Jul 06 Oct 12 98 2324
IN1 Forage 331767 Jul 6 Sep 06 62 7.0-7.5
Grain 331775 Jul 6 Oct 18 104 3.0
Stover 331783 Jul 6 Oct 18 104 40
OH1 |Forage| 330639 Jul 12 Sep 11 61 17.0-8.0
Grain 330647 - Jul 12 Oct 24 104 5.0-6.0
Stover 330655 Jul 12 Oct 24 104 | 20
IL1 Forage 330604 Jul 21 Sep 06 47 6.5-8.2
Grain 330612 Jul 21 Oct 16 87 4.1-5.2
Stover 330620 Jul 21 Oct 16 87 4.2-52
MN1 | Forage 329045 Jul 07 Sep 14 69 7.0-8.2
Grain 329053 Jul 07 Oct 16 101 5.5-6.2
Stover 329061 Jul 07 Oct 16 101 2.2-2.6

* Last application date.
® Pre-harvest interval: Days from last application to harvest.
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MN
# Webster City, 1A
# Kichland,
» # Hol OH
»
Figure 1. Site Locations for Magnitude of Residue Study of Glufosinate-ammonium in
: Transgenic Corn
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APPENDIX A—Application Rate Calculations
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Calculations:

Microsoft Excel (Version 97 SR-2(f)) was used for calculations. Any slight variations observed
between the displayed values and other calculated values are due to difference in rounding.

Spray vol, gal/A = i
(calib. time, sec) (distance, ft) (nozzle spacing, in)

138.1 = (43560 sq f/A) (12 in/R) (1 gal/3785.4 mL)

Actual applic. rate, Ib. 2.i/A = , t 4 . aj
~ (total mix. vol., mL) (453.6 g/Ib.)

Assay = 200ga.i/L

% of target applic. rate = actual applic, rate. Ib. ai/A x 100
target applic. rate, Ib. a.i/A

I/A ammonium sulfate (liquid) = b AMS/
(total mix volume, mL)
Ib/A ammonium sulfate (powder) = 7
(total mix volume, mL) (453.6 g/Ib)

Conversion units:

1gal =3785.4mL
1A =43560sq ft
1f =12in.
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Appendix A.  Application Rate Calculations for Liberty Herbicide (Glufosmate—ammomum) in

Transgenic Field Com
Total Actual Target Percent
. Amt. AMS®  mix. Pass Calib. Calib Nozzle Spray applic. applic.  of
Site Treat. Appl. Form. mLor wvol. Dist. time vol. time space AMS rate rate rate  target
ID No. No. mL! g mL* ft* sec® mL' sec® in' Ib/A gal/A 1b.ai/A Ib. ai/A° applic.
1A} 2 1 520 614 30020 25 4.2 391.0 30 20 25 148 0429 044 97
3 1 520 614 30020 25 419 3910 30 20 26 151 0436 044 99
pA 2 31,0 505 25010 25 6.22 3108 30 20 3.0 17.8 0368 0.37 100
3 2 26.0 434 29960 25 6.37 6560 30 30 31 256 0371 0.37 100
A2 2 1 554 750 41844 40 13.11 3131 35 20 30 202 0447 044 102
3 1 554 750 41844 40 13.00 313.1 35 20 30 201 0444 044 101
2 2 152.1 2499 13867.1 40 20.26 296.0 35 30 3.0 197 0361 037 98
3 2 152.1 2499 13867.1 40 20.08 296.0 35 30 29 195 0358 0.37 97
INt 2 i 500 67.7 2823.0 33 535 3053 30 15 30 152 0449 044 102
3 1 500 677 28230 33 519 3053 30 15 29 147 0436 044 99
2 2 500 822 34280 33 11.83 2713 30 30 3.0 149 0363 037 98
3 2 50.0 822 34280 33 11.99 2713 30 30 3.0 151 0368 0.37 99
OHT 2 1 292 395 16792 50 1090 2925 30 20 29 147 0426 044 97
3 1 292 395 16792 50 11.60 2925 30 20 3.1 156 0453 044 103
2 2 166 272 11816 30 674 3000 30 202 30 154 0360 037 97
3 2 166 272 11816 30 676 3000 30 202 3.0 154 0361 037 98
ILt 2 1 500 1700 29300 25 370 4470 30 20 29 152 0434 044 99
3 1 500 170.0° 29300 25 3.90 . 4470 30 20 3.1 160 0457 044 104
2 2 67.0 1410 69350 25 8380 4239 30 30 39 229 0369 0.37 100
3 2 67.0 1410 69350 25 890 4239 30 30 39 232 0373 037 101
MN1 2 1 162 220 10000 25 565 1565 15 20 3.0 163 0440 044 100
3 I 162 220 10000 25 562 1565 15 20 30 162 0438 044 100
2 2 181 298 20000 25 569 3467 15 30 3.0 242 0366 037 9
3 2 181 298 20000 25 569 3467 15 30 3.0 242 0366 037 99

‘Raw data obtained from field data books (some values were rounded to the nearest decimal place).
AMS = ammonium sulfate. Target rate of 3.0 Ib/A.
‘Target rate is specified in the protocol (000290).

4 AMS is in liquid form.
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APPENDIX B—Analytical Sﬁmmary—-McKenzié/Wright Laboratories
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SUMMARY

Grain, forage and stover samples of transgenic field corn, resistant to glufosinate ammonium
(Ammonium-DL-homoalanin-4-yl-(methyl)-phosphinate), were analyzed for residues of parent
glufosinate ammonium (referred to as P or HOE-039866) and its major metabolites: disodium L-
2-acetamido-4-methylphosphinato-butyrate (referred to as M1 or HOE-09973 0) and 3-
methylphosphinico-propionic aﬁid (referred to as M2 or HOE-061517).

The analyses were performed using AgrEvo (now Aventis CropSciences) analytical method
BK/05/95 by agreement with Dow AgroSciences for the conduct of this study. The gas
chromatographic results for this analysis are in terms of quantification of two derivative
compounds. The first derivative is [methyl- -4-(methoxymethyl)phosphinoyl- 7-acetam1do-
butyrate] (referred to as HOE-064706) and the second is [methyl-3- ..
(methoxymethyl)phosphmoyl-propxonate] (referred to as HOE-070951). HOE-064706 is fhe
result of derivatizing a common moiety of P and metabolite M1. The second gas |
chromatographic target analyte, HOE-070951, is the derivative of metabolite M2. By this
method all glufosinate related residue data for a sample is collected in a single chromatographic
run. The residues are quantified using a separate standard curve generated for the two derivatives
produced by the method and the results are calculated and reported as free glufosinate
ammonium acid equivalents (referred to as HOE-035956).

Fortified corn forage, grain and stover samples were analyzed with their respective s;mple sets.
Separate fortifications were made with P and the two metabolites, M1 and M2. Fortifications for
corn forage ranged from 0.05 ug/g to 4.00 pg/g with mean recovery of parent at 98% and of
metabolite M1 at 100% and of metabolite M2 at 71%. Fortifications for corn grain ranged from
0.05 pg/g to 0.20 pg/g with mean recovery of parent ét 95% and of metabolite M1 at 105% and
of metabolite M2 at 78%. Fortifications for corn stover ranged from 0.05 pg/g to 6.00 pug/g with
mean recovery of parent at 88% and of metabolite M1 at 100% and of metabolite M2 at 75%.
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A frozen storage stability study was conducted to determine the stability of glufosinate
ammonium and its metabolites in/on corn grain, forage and stover. The study was set up to cover
a period of frozen storage that represented, at minimum, the longest interval of frozen storagé’
between harvest of the sample and analysis of the sample. According to this definition, frozen
storage intervals for all samples ranged between 47 and 85 days. The frozen storage stability
study intervals tested ranged from 59 to 91 days. Glufosinate and its two metabolites, M1 and
M2 were found to have been stable during frozen storage in all three matrices.

- INTRODUCTION

Samples of a transgenic variéty of field corn resistant to glufosinate ammonium treatment were
collected during the year 2000 season in association with Dow AgroSciences study prdtbcol
number 000290 . The samples were first shipped for compositing and homogenization
processing to Dow AgroSciences LLC in Zionsville, IN. Representative subsaii:xples of the
thoroughly homogenized samples were shipped to McKenzie/Wright Labdratories, LLC.in
Phoenix, AZ for analysis of the samples. This report describes the analytical phase of the study
performed at McKenzie/Wright Laboratories, L.L.C. and presents the analytical results obtained.

LABORATORY SAMPLE HANDLING

Samples had been assigned unique Dow AgroSciences sample numbers, which were used by
McKenzie/Wright Laboratories to track the samples throughout receipt, storage, and analysis.
Samples were identified in groups based upon the collection time and trial site location. F ully
homogenized samples were received frozen from Dow AgroSciences and were placed into frozen
storage upon receipt. The temperature of the freezer used for sample storage at McKenzie/W right
Laboratories’ facility averaged < -15 °C during the course of the sample analyses. No deviation
above this temperature was observed over the storage period between sample receipt and |
analysis.
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Table 1 summarizes the dates of receipt from Dow AgroSciences and the dates of analysis for

each sample group.

Analysis of treated study samples was conducted between October 23, 2000 and January 9, 2001.
Storage stability sample analyses were conducted between November 27, 2000 and April 21,
2001.

Storage Stability

As shown in Table 1, field-collected corn forage, grain and stover were held in frozen storage
prior to analysis for a maximum of 72, 61 and 85 days, respectively. Frozen storage stability
analyses were conducted to determine the stability of P and its two metabolites, M1 and M2.

The storage interval tested for corn forage was 77 days. The storage interval tested for corn grain

was 59 days and the storage interval tested for corn stover was 91 days.

Frozen storage stability in com forage; gram and stover of glufosinate ammonium and its two
metabolites, M1 and M2 was determined according to instructions provided by the Study
Director in Amendment 5 to the Study Protocol. The storage staBility study was set up by
fortifying a bulk 300 g sample of each corn matrix with either P or a mixture of M1 and M2
metabolites. Corn forage was fortified at a concentration of 1.00 pg/g parent and each
metabolite. Corn grain was fortiﬁéd at 0.20 pg/g parent and each metabolite. Corn stover was
fortified at a concentration of 1.50 pg/g parent and each metabolite. The fortified samples were
mixed in a plastic bag and then the matrix was transferred to high density polyethylene (HDPE)

containers supplied by the Sponsor for storage in the freezer.

Once the storage stability sample fortification was completed, a unique sample number was
assigned and used to track the sample throughout the course of the study. On the day of
fortification (Day 0), three fortified storage stability samples along with one control, one reagent
blank and two freshly fortified samples were analyzed for parent. In addition, 3 fortified storage
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stability samples and two freshly fortified control samples were analyzed for M1 and M2. The
remaining fortified samples and controls were stored frozen under monitored conditions in a
walk-in freezer held at <-15 °C. After the appropriate interval of days of frozen storage, saniples
fortified with either parent or a mixture of M1 and M2 metabolites were weighed and analyzed in
triplicate along with one control and duplicate fresh fortifications of the parent and metabolites.

Table 2 summarizes the results of the stability analyses.

ANALYTICAL METHODOLOGY
Analytical Standards

The analytical standard of glufosinate ammonium used for sample fortifications was sﬁpplied by
Aventis CropSciences as code number AE F039866 00 1B99 0006 Batch No. 26880-125-M29
with a stated purity of 99.2%. Purity determination date was 14-Aug-98 and stability at — 20 °C
was reported to be 48 months giving an expiry date of 14-Aug-02 @, |

The analytical standard of glufosinate ammonium metabolite M1 used for sample fortifications

- was supplied by Aventis CropSciences as code number AE F099730 00 1B96 0001 Batch No. H
1693 with a stated purity of 95.2%. Purity determination date was 18-May-00 and stability at
=20 °C was reported to be 24 months giving an expiry date of 19-May-02 @,

The analytical standard of glufosinate ammonium metabolite M2 used for sample fortifications
was supplied by Aventis CropSciences as code number AE F061 517 00 1C97 0002 Batch No.
KA 183+H 239,246,248, with a stated purity of 97.9%. The purity_ determination date was
23-Feb-00 and stability at — 20 °C was reported to be 48 months giving an expiry date of
23-Feb-04 ©), | |

The analytical standard used as the target gas chromatographic analyte for the derivatized
glufosinate ammonium énd metabolite M1 was methyl-4-(methoxymethyl)phosphinoyl-2-
acetamido-butyrate. It was supplied Aventis CropSciences as code number AE F064706 00
1B99 0003 Batch No. 30099-014A, with a stated purity of 98.9%. Purity determination date
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was 20-Jul-98 and stability at — 20 °C was reported to be 48 months giving an expiry date of
20-Jul-02 @,

The analytical standard used as the target gas chromatographic analyte for the derivatized
glufosinate ammonium metabolite M2 was methyl-3-(methoxymethyl)phosphinoylpropionate. It
was supplied by Aventis CropSciences as code number AE F070951 00 1B99 0001 Batch No.
WB 111, with a stated purity of 98.8%. Purity determination date was 12-Aug-99 and stability
at—20 °C was reported to be 48 months 'giving an expiry date of 12-Aug-03 ©.

Aventis CropSciences Analytical Method RAM Number BK/05/95

Residues of glufosinate ammonium and metabolites M1 and M2 were determined using the

Aventis CropSciences analytical method RAM Number BK/05/95 ™,

For analysis, each 12.5 g sample was extracted once with 200 mL of distilled Water by stirring at
room temperature for one half hour. The sample was then brought to a total volume of 500 mL
with water before filtering through Whatman 934-AH filter paper using a Biichner funnel and
sﬁction. A 100 mL aliquot of the filtered extract was then cleaned up using an anion exchange |
resin (BioRad AG 1X8) in the hydroxy! form.

The anion exchange clean-up column was prepared by éonverting 100 g of resin to the hydroxyl
form by stirring itin 1 L of 1M sodium hydroxide until the pH was approximately 10 -11 to pH
paper. The resin was then filtered and washed with approximately 4 L of distilled water until the
filtrate was pH 5.5 - 7.5. Each sample clean-up column consisted of 12 mL of slurry packed
resin in a 10.5 mm L.D. glass column, using distilled water for transfer and packing of the resin
bed. A 100 mL aliquot of the sample extract was then eluted through the resin by gravity flow at
a flow rate of one to two drops per second. The resin was then washed with 50 mL of distilled
water and all eluates were discarded. The analytes were then eluted from the resin with
approximately 100 mL of 50% formic acid into a 250 mL round bottom flask containing a few
glass beads.
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The formic acid extract was evaporated to dryness using a Biichi rotary evaporator with a
waterbath set at ca. 50 °C. After the sample had gone to dryness 10 mL of distilled water was

added and the sample was again evaporated to dryness.

The sample residue was dissolved by adding 3 mL of glacial acetic acid and sonicating with a
swirling action for approximately one minute or until all sample residue was visibly dislodged
from the sides of the flask and dissolved. The sample was then derivatized by adding 12 mL of
trimethylorthoacetatg .and setting the sample to reflux for 4.5 hours.

After the reflux period the sample was allowed to cool to room temperature, usually overnight.
When the sample was at room temperature, 15 mL of toluene was added and the sample
reconstituted by evaporating the sample to approximately 2 mL using a Biichi rotary evaporator
with a waterbath set at ca. 45 °C. The addition of 15 mL aliquots of toluene followed by
evaporation to 0.5 to 1 mL was repeﬁted two more times. The final toluene evai:ﬁoration was
continued to a final volume of ca. 1 mL without allowing the sample to go to dryness. The
sample was then brought to 2 - 3 mL with toluene in preparation for an additional silica gel solid

phase extraction clean-up step (SI-SPE).

The 500 mg SI-SPE cartridge was preconditioned by eluting approximately 10 mL of degassed
methy] acetate/toluene (1:1 v/v) through each cartridge without allowing the cartridge bed to go
dry. Elution was assisted using a vacuum box assembly designed for multiple SPE cartridge

elutions.

To prepare the sample for SI-SPE clean-up, 4 mL + 0.1 mL of methy] acetate was measured into
the sample and the solution sonicated. The entire sample was then drawn up using a needle
connected to a Luer® tipped 10 mL glass syringe. The volume was measured and adjusted to

8 mL with toluene. The empty sample flask was saved for additional transfer washes.
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The sample in the syringe was transferred to the SI-SPE cartridge by inverting the syringe so that
the needle pointed upwards, replacing the needle with a 0.45 um disposable filter and loading the
contents of the syringe through the filter with pressure on the syringe plunger so that the samiale
was delivered uniformly onto the top of the SI-SPE cartridge. The sample was allowed to elute
through the SI-SPE cartridge to waste, being careful not to let the silica bed go dry. The filter
connected to the syringe was replaced by the needle, and the empty sample flask was rinsed with
10 mL of methyl acetate. The methyl acetate rinse was transferred from the flask into the syringe
using the needle previously used for the initial transfer and then added to the SI-SPE cartridge
through the disposable filter as previously described. The rinse eluate was discarded and the
silica gel bed was then allowed to go dry. The derivative compounds, HOE-064706 and HOE-
070951 were eluted from the cartridge using 5.5 mL of methanol/methyl acetate (1:1 v/v), and
the eluate was collected in a clean 10 mL screw top test tube. The test tube containing the
sample was removed from the SPE vacuum box and placed into a N-Evap Analytical
Concentrator with a water bath temperature set at ca. 50 °C where the sample volume was
reduced under nitrogen to approximately 0.5 to 1 mL. "The sample was then' quantitatively
transferred to an appropriate volumetric flask using methy! acetate, and submitted for
instrumental analysis.

Instrumental analysis of the samples was performed by capillary gas chromatography with
phosphorus mode flame photometric detection. Typical gas chromatographic conditions are
summarized in Table 3. Typical chromatograms of calibration standards, controls, fortified
controls, and treated samples from the analyses of com forage, /corn grain and corn stover can be

found in Figures 1-13j.

Method Recovery

Method performance, in terms of recovery of P and metabolites M1 and M2 from corn forage,
grain and stover, was determined at the time of analysis of treated samples by fortifying the
appropriate corn control matrix with known amounts of the analytes and analyzing as described

above. Fortified recoveries of P, M1 and M2 in corn forage were analyzed over a range of
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0.05 ng/g to 4.00 pg/g glufosinate acid equivalents with a mean recovery of 98% for the parent,
100% for M1 and 71% for M2. Fortified recoveries of P, M1 and M2 in corn grain were
analyzed over a range of 0.05 ug/g to 0.20 pg/g glufosinate acid equivalents with a mean
recovery of 95% for the parent, 105% for M1 and 78% for M2. Fortified recoveries of P, M1
and M2 in corn stover were analyzed over a range of 0.05 pg/g to 6.00 ug/g glufosinate acid |
equivalents with a mean recovery of 88% for the parent, 100% for M1 and 75% for M2.

Detailed summaries of the recoveries of P and metabolites M1 and M2 are presented in Table 4.

Limits of Detection and Quantification

The target limit of detection (LOD) of 0.015b pg/g and limit of quantification (LOQ) of 0.05 ug/g
for the analysis of glufosinate ammonium and its metabolites in corn forage, grain anclstover
were confirmed by fortifying the respective control samples with each analyte at levels
equivalent to the target LOD and LOQ. Fortifications at the target LOD were used only to
confirm instrumental detection at 0.015 pg/g. |

The target LOD and LOQ for each analyte in each matrix were statistically evaluated using the
recovery results obtained from respective control samples fortified with each analyte at the target
LOQ. In addition, using the recovery for all fortifications of P and M1 at the target LOQ, the
LOD and LOQ for P + M1 was calculated. This combined LOD and LOQ is used to report
residues found as the derivative HOE-064706, because it is not possible to determine if incurred
residues in field treated samples result from residues of P or M1 individually. For all LOD and
LOQ calculations, the standard deviation, s, of the amount found in the recovery samples was
determined and the LOD and LOQ were calculated as equal to 3s and 10s, respectively ®, The
target LOD’s and LOQ’s were statistically supported if the calculated values were equivalent to .
or less than the target values. In these cases the target LOD and LOQ were used to evaluate and
report the corresponding study data. If the calculated LOD’s and LOQ’s were greater than the
target values the target values were not supported statistically and the calculated values were

used to evaluate and report the corresponding data.
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The following table summarizes the statistical evaluation of the data for each matrix and analyte,

Fortification

(Target) Concentration Limits Used for
Concentration Found at Calculated Limit Study Evaluations,
Matrix and Hg/g TargetLOQ, ug/g  Values, ug/s _hglg
Analyte  LOD LOQ Mean StDev,s LOD LOQ LOD LOQ
Forage ‘
P 0.015 0.05 0.0525 0.0059 0.018 0.059 0.018 0.059
M1 0.015 0.05 0.0521 0.0019 0.006 0.019 0.015 0.050
P+M1 0.015 0.05 0.0523 0.0042  0.013 0.042 0.015 0.050
‘M2 0.015 0.05 0.0386 0.0063 0.019 0.063 0.019 0.063 .
Grain :
P 0.015 0.05 0.0514 0.0057 0.017 0.057 0.017 0.057
Ml 0.015 0.05 0.0560 0.0066 0.020 0.066 0.020 0.066
P+M1  0.015 0.05 0.0537 0.0064 0.019 0.064 0.019 0.064
M2 0.015 0.05 0.0382 0.0024  0.007 0.024 0.015 0.050
Stover ~
P 0.015 0.05 0.0464 0.0041 0.012 0.041 0.015 0.050
M1 0.015 0.05 0.0526 0.0035 0.010 0.035 0.015 0.050
P+M1 0.015 0.05 0.0495 0.0049 0.015 0.049 0.015 0.050
M2 0.015 0.05 10.0384  0.0061 0.018  0.061 0.018 0.061

The target LOQ recoveries used for the above table calculations are presented in Table 4. The
spreadsheet for each analytical set lists the target LOD and target LOQ of 0.015 ug/g and

0.05 pg/g, respectively. However, data repdrting on the spreadsheet is in accordance with the
procedures described above, where the LOD and LOQ for P + M1 was used to report incurred
residues found as the derivative HOE-064706 and the LOD and LOQ for M2 was used for
reporting incurred residues found as the derivative HOE-070951.
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CALCULATIONS

Determination of Percent Recovery of Analytes from Com Forage, Grain and Stover

Because all fortification and GC standard concentrations are reported in terms of glufosinate free
acid equivalents, it is not necessary to apply a molecular weight conversion factor within these
calculations to account for the molecular weight difference between the fortification standards
and the derivatized standards used for gas chromatographic quantification.

All calculations were performed using Microsoft’s Excel Spreadsheet program. The

- spreadsheets, prepared by the Study Director, were preprogrammed and preformatted to accept
data values from the analytical procedure and instrumental analysis so that residue values and
percent recovery for each analytical set could be more easily and uniformly detqrmincd.
Calculations were performed by the spreadsheet without rounding intermediate ‘vvalues in the
calculations. However, intermediate values in the calculation are reported in the spreadsheet as
rounded values. Thérefo;e, calculation checks that start with one of the intermediate values
reported in the spreadsheet, may produce slightly different end values than those shown as

~ reported residues or reported percent recovery. Hand calculated results exactly matching those
reported in the spreadsheet may be obtained by starting the calculation with the sample peak area

count and preserving at least six significant figures in the intermediate values.

Data was input to the spreadsheet from the sample work-up portion of the analytical procedure,
including sample weight, aliquot and final volume for analysis. Results of the instrumental
analysis were then input to complete the calculation of residue concentrations and percent

recovery.

From the instrumental analysis, a multilevel calibration response curve was generated for ‘
analysis of each sample set by injecting a mixed standard of HOE-099730 and HOE-061517
ranging in concentrations from 0.015 pg/mL to 0.30 ng/mL glufosinate free acid equivalents
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(0.03 pg/g to 0.60 pg/g sample equivalent concentration). The detector response for each analyte

was determined by measuring peak areas in the standard and sample solutions

The equation for the calibration curve for both analytes was calculated by the Excel spreadsheet
using the program’s “Intercept”, “Slope” and “RSQ” mathematical functions to operate on the
full range of analyte concentrations for the standards (in pg/mL) as the X values, and the
corresponding range of peak area responses for that analyte as the Y value. These functions
returned the values for the calibration curve parameter and constant, using a linear regression

model of the following mathematical form:

(1) Y=mX+b

where: Y = Peak Area
X = Analyte Concentration (ug/mL)
b = TheY intercept of X
m = The slope of the linear regression

To calculate the analyte concentrauon (ng/mL) from the standard calibration curve, equation (1)
was rearranged to give:

@ X-=(Y-bym

The concentrations for each analyte in each sample analyzed were calculated by the spreadsheet,
which was programmed to insert into Equation (2) the values for Y, b and m determined from the
set calibration curve calculation on another part of the spreadsheet. Equation (2) was set up as
the spreadsheet cell equation at the cel] location designated for reporting the analyte

concentration.

The analyte concentration in pg/g was then calculated using the following equetien:

(3) AnalyteConc.(ng/g) = Analyte Concentration (ug/mL) x MF (mL/g)
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Where the Method Factor: MF = (EVXFVKDF)
AVxSM

EV = Extraction Volume, 500 mL
FV = Final Volume, 5.0 mL

DF = Dilution Factor, variable
AV = Aliquot Volume, 100 mL
SM = Sample Mass, 12.5 g

-

For example, using the data frorh control corn forage sample 32887101 fortified with 0.05 pg/g P
(see Figure 4a for chromatogram and Figures 14, injection 13 from spreadsheet data),_along with
equation (2), the standard curve generated for that set of samples yielded values from Equation
(1) for m and b of 18670.87399 and - 54.09573, respectively for the P + M1 analyte, HOE
064706. Using Equation (2) to mterpolate the sample peak area count of 398.91422 for this

fortification gave the concentxanon of glufosinate free acid equivalent as follows:

Glufosinate Concentraion pg/mL 398.91422 - (-54.9573)
Fortified Sample = 18670.87399

0.0243 pg/mL glufosinate acid equiv.

The analyte concentration was found using Equation (3) where the method factor of 2 mL/g was
calculated using a dilution factor of 1x. Equation (3) then gives for this control fortification:

Glufosinate Acid Equivalents = 0.0243 x 2

= 0.0485 pg/g
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The percent recovery of each fortified sample was then calculated by dividing the concentration
found by the concentration added and multiplying the result by 100. For example, continuing’
with the data from control corn forage sample 32887101 fortified with 0.05 pg/g P (Figures 14,

injection 13):

Concentration Found

Concentration Added x 100

4 % Recovery =

0.0485 pg/g
0.050 ng/g

= 97%

x 100

]

In one set, the reinjection of corn stover set 28, the control sample displayed some low level
interferences (LOD level or below). The analyte peak areas of the fortified samﬁles were
adjusted for the interferences observed in the control sample by simple subtraction of the ug/g
control residue found from the pg/g found for the fortified sample prior to determining percent

recovery for the fortification.

Determination of the Residues of the Analytes in Corn Forage, Grain and Stover

The residue concentrations for the P + M1 metabolite were determined separately from residue
concentrations for M2 in the treated samples by separate quantification of the derivatized
analytes, HOE-064706 and HOE-070951, respectively. For treated samples the residues found
‘were then corrected for the average recovery of the set for the two derivatized analytes. This
correction is recorded as the corrected value of pg/g found. The total glufosinate acid equivalent
residue for the sample was then determined by simply adding the recovery corrected residue
value determined for P + M1 and the recovery corrected residue value determined for M2.
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Calculation of these separate residues was performed using Equations (2) and (3) as described in
the above section for determination of fortification recoveries. The recovery correction was
performed using the following calculation:

pg/g Found
5 Corrected pg/g = x 100
Average Recovery for Analytical Set

As an example of the calculations leading to the report of total glufosinate acid equivalent for a
treated sample, the calculations for treated corn forage sample 33060402 is given below. The
example chromatogram for this sample is found in Figures 5S¢ and 5d and the spreadsheets, which
correspond to the two chromatograms, may be found in Figures 15 and 16, respectively.

The residue concentration for parent glufosinate plus M1 could not be determined from the initial
chromatographic analysis because the peak area response for the common analyte, HOE-064706,
exceeded the range of the standard calibration curve. However, the concentration of metabolite
M2 could be determined from this initial analysis as follows: ‘

From Equation (1) m =23143.03053

b= 40.46943
Therefore from Equation (2):
M2 Solution Concentration - (544.29163 - (40.46943))
~ (as Glufosinate Acid Equivalents) 23143.03053
= 0.0218 pg/mL

and from Equation (3) we have:

ng/g Glufosinate Acid Equivalent Found - 0.0218 x 2
' Metabolite M2

= 0.0435 pg/g acid equivalents found

And finally, from Equation (5) and an average recovery of 61% from the calibration curve for
this part of the field sample set, the corrected metabolite M2 residue was calculated as follows:
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0.0435 ng/g Glufosinate acid equivalents found
61%
=0.0713 pg/g corrected Glufosinate acid equivalents

Corrected ug/g M2 = x 100 . |

A second instrumental analysis was performed on a 4x dilution of sample 33060402 in order to
quantify the parent plus M1 derivative concentration. From Equation 1 the slope and intercept,
m and b for the reinjection set of samples were found to be 17644. 17473 and -108.57411,
respectively. Inserting these values and the peak area of 2693.42456 for the diluted sample into
Equation (2) yields the following:

Glufosinate + M1 Solution Concentration (2693.42456 - (108.57411))

=

(as Glufosinate Acid Equivalents) 17644.17473

0.1588 pg/mL Glufosinate plus M1
- And From Equation (3), using a 4x dilution rate we have:

ng/g Glufosinate Acid Equivalent Found

= 0.1588
(Parent + M) - 288 g/mL. x 8

= 1.2704 pg/g acid equivalents found
Correcting for an average recovery of 107% for the analytical set gives the following:

1.2704 pg/g Glufosinate acid equivalents found
107%
1.1873 pg/g corrected Glufosinate acid equivalents

x 100

Corrected pg/g Parent + M1

The total glufosinate acid equivalent residue for corn forage sample 33060402 is then calculated
by adding the corrected results for the M2 analysis calculated above (0.0713 ug/g) to the results
obtained for the parent + M1 (1.1873 ng/g) analysis, as follows:

Total Glufosinate acid equivalent residue (Sample 33060402) = 1.1873 pg/g +0.0713 ng/g

= 1.259 pug/g acid equivalents
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STATISTICS

Statistical methods of mean, standard deviation, and linear regression were used to analyzé the
data.

ANALYTICAL DATA

Preparation of the samples was performed by sets. There were a total of 15 sets of samples '
analyzed; 3 each for forage, grain and stover field samples, and 2 each for frozen storage stability
of forage, grain and stover samples. The average preparation set for field samples was 15
samples, consisﬁng of 1 reagent blank, 1 control, 7 fortified controls, and 6 field samples. The
average preparation set of 7 storage stability samples consisted 1 reagent blank, 1 control, 2

fortified controls, and 3 storage stability samples.

The instrument stability was not adequate to produce a quality standard calibration curve over the
extended run time required by the large sized sample set. Therefore the field sample preparation
sets were analyzed by splitting the analysis of the 15 samples so that approximately half the
samples and fortifications were analyzed by an initial standard curve, called “Curve 17, while the
remaining samples and fortifications were quantified using a trailing standard curve, called
“Curve 2”. Samples analyzed by Curve 1 were typically the reagent blank, one control sample,
four fortified controls and two to four study samples. Curve 2 analysis typically consisted of

I control, 3 fortified controls and 3 to four study samples. This analytical instrument strategy
resulted in producing two sixbsets of instrumental quantification, or curve data, for each set of _
field samples prepared. The average fortified control recovery used to correct study field sample
residues for method efficiency were derived from the two individual calibration curve data sets,
not from the overall average recovery for the preparation set. The storage stability sets did not
require splitting the analysis into two different curves because of the fewer number of samples

extracted per set.
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Data from each preparation set and calibration curve set was summarized in the form of data
spreadsheets. Data spreadsheets have been grouped together based on matrix, analytes, analysis
set identification and standard curve. These spreadsheets are presented in Figures 14. through
45. Data presented include the peak areas of the analytes, average set recoveries, and values of
the calibration curves. Calculated sample analysis results are expressed as uncorrected values
and corrected concentrations (values corrected for average analytical set recovery). In addition,
the spreadsheets provide the values for the LOD and LOQ that were applied t;) the reported
sample results. The residue concentration was reported as ND if the corrected concentration was
below the LOD. The residue concentration was reported as the corrected concentration in -
parentheses, ( ), if the corrected concentration was less than the LOQ but greater than or equal to
the LOD. The residue concentration was reported as the corrected concentration, if th¢ corrected
concentration was equal to or greater than the LOQ. Residue concentrations above the LOQ are
reported with a relative standard deviation of less than + 20% at the 95% confidence level®,
Residue concentrations reported below the LOD and LOQ have a higher degree of uncertamty
than values above the LOQ.

Definitions of terms and abbreviations used in the spreadsheets can be found in Table 5.
Analytical data for the field study samples are shown in Figures 14. through 33. Results for the -

storage stability sample analyses are shown in Figures 34. through 45.

DISCUSSION

Certain samples required dilution and reanalysis in order to quantify P + M1. Corn forage
samples 33060402 and 33060403 required a 4x dilution, to bring chromatographic responses for
HOE-064706 (P + M1) within the valid detector response range. The 1.0 pg/g fortification on
control 32887101, which was prepared with the analysis set and analyzed within the calibration
curve set, was also reinjected with the diluted samples in order to verify the continued mtegnty
of analyte recovery for the reinjected set. The percent recovery found for this reinjection of the
fortified control was within 20% of the original recovery for this fortified control, demonstrating
stability of the extract solution. The average curve set recovery of the original injection was used
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to correct the P + M1 residue value of the diluted sample. This recovery value of the reinjected
fortified sample was not used in evaluating the overall recovery for the corn forage matrix

because it was a reinjection.

Corn stover sample 33062002 required a 20x dilution and sample 33062003 required a 10x
dilution to bring responses for HOE-064706 (Parent + M1) within the valid detector response
range. These dilutions were analyzed along with a reinjection of the 1.0 pg/g M1 + M2
fortification to control sample 32906101. The percent recovery found for this reinjection of the
fortified control was thhm 20% of the original recovery. The fortified control sample reinjected
with the diluted treated samples was not originally analyzed in the same standard curve as the
undiluted treated samples. However, it was prepared and extracted with the undiluted treated
samples, and therefore demonstrates the stability of the sample solutions over the time interval
required for reanalysis of the dilutions. The average curve set recovery from the fortified control -
sample was used to correct the P + M1 residue value of the diluted samples. This recovery value
of the reinjected fortified sample was not used in evaluating the overall recovery for the comn

stover matrix because it was a remJecnon of the same fortified sample.
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Typical Operating Parameters for Gas Chromatograph with Flame Photometric
Detector
Parameter: Condition:
Instrument Type: HP 6890 (Now Agilent 6890)
Detector Type: Flame Photometric operated in Phosphorus mode
Capillary Column Restek RTX-Wax; MKL No. CC-RTXwax-260-00
Column Size: Capillary 15m x 0.53 mm ID x 1.0 pm
Temperatures: )
Detector Temp: 230°C
Oxidizer Flow: 100 mL/min (air)
Hydrogen Flow 150 mL/min
Oven: 145 °C for 1.5 min
Rampl: 2.5 °C/min
Temperature: 150 °C for 0 min
Ramp 2: 5 °C/min
Temperature: 240 °C for 5 min
Run Time 26.5 minutes
Flows:
Carrier: 157 cm/sec helium
Inlet Purge Flow: 74.5 mL/minute at 0.5 minutes
Inlet Pressure: 9.79 psi
Make-up: Nitrogen 30 mL/min
Retention Time: HOE-070951 = ca. 5.5 minutes
Retention Time: HOE-064706 = ca. 19.7 minutes
Injection Volume: 5uL
Data System: HP Chemstation A.05.04
Method: GLUFOSIN.M
Data Subdirectory C:\HPCHEM\2\DATA\GLUFOSIN

NOTE:The raw data identifies ail equipment used in the study and exact parameters used for
each analysis. The equipment and parameters listed here are representative.
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Table 5. Definitions Associated with Sample Analysis Spreadsheets

Runsheet, results, and method factor pages.

(P) = Fortification made with Parent Glufosinate ammonium (HOE-039836)

(M1 + M2) = Fortifications made with metabolite HOE-099730 and HOE-061517, respectively
DUP = a sample set up as a duplicate of another sample being analyzed

M2 = Metabolite HOE-061517 detected as derivative HOE-070951

P + M1 = Parent Glufosinate ammonium (HOE-039886) and metabolite HOE-090730 detected as the common
derivative analyte, HOE-064706

Glufosinate Acid Equivalent = All compound concentrations are expressed based on their molecular weight
equivalency to the molecular weight of glufosinate free acid, thus avoiding the need for molecular weight ratio
calculations as part of the calculations to determine results of the chromatographic analysis

ug/mL Extract = (Peak Area - Intercept)/Slope

Method Factor = [(Final Volume (mL)) * (Extraction Volume (mL))y/ [(Aliquot Volume (mL)) * (Sample
Weight (g))] * Dilution Factor ,

Found pg/g = (pg/mL Extract‘Methc;d Factor ).

Corrected ug/g = [(Found ug/g)*(100/Average Curve Recovei'y)].

Reported ug/g = The pg/g reported at the end of the study, after the .LODV'and LOQ have been calculated.
NA = Not Applicable to this sample.

ND = Not Detected. Less than the LOD

() = Concentration is between the LOD and LOQ. Concentration has a greater degree of uncertainty.

Percent Recovery ={( pg/g of M2 or (P+M1) control corrected)/(ig/g M2 or (P+M1) found )] * 100
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Data File C:\HPCHEM\2\DA‘I‘A\GLU'FOSIN\240CTOOA.S\OOBFOBOI.D Reagent blank
Reagent blank
500 mL extraction volume; 100 mlL )
aliquot; 5.0 mL final volume in methyl acetate
#00029¢0 Set # 1F
Injection Dace : 10/24/00 9:46:55 PM Seq. Line : 8
Sample Name : Reagent blank vial : 8
Acqg. Operator : MYL Inj : 1
Inj Volume : S ul
Sequence File : C:\HPCHEM\ 2\ SEQUENCE\GLUFOSIN\ 240CT00A. S
Acg. Method : C:\HPCHEM\5890GC\METHODS\GLUFOSIN .M
Last changed : 10/24/00 2:23:24 PM by MYL

Analysis Method : C:\HPCHEM\ §8 90GC\METHODS\GLUFOSIN.M
Last changed : 10/26/00 11:28:43 AM by MYL
GC Determination of Glufosinate-Ammonium and its_ Metabolites

[ FPUTE; RUCTORCSOUSEONI T DY

18pA7 ..
2000 4
1500 4

1000 4
oG -o¥0ar) L 4 X NOS < 0bH 0L

i) ) 7 = s 1 s R

External Standard Report

Sorted By : Signal

Calib. Data Modified : Thursday, October 26, 2000 11:25:27 AM
Mulciplier : 1.0000

Dilution : 1.0000

Signal 1: FPD2 B,

RetTime Type Area Amt/Area Amount Grp Name
[min] 150 pA+s oee | {ug/mL]
5.540 - - - HOE-070951
19.798 - - - _ HOE-064706
Totals : 0.00000 * Yt <LTn T a
w"-G““i ANBl
Results obtained with enhanced integrator! 0025 o 200k,
1 Warnings or Errors : , L o~ 2004
’ ° ‘k.bo'
Warning : Calibrated compound(s) not found Hi *, !
Reagent Blank, Set I1F

Analyzed in Set 1F, Curve 1, Injection No. 8

Figure 1. Typical Chromatogram of a Reagent Blank Sample from the Analysis for
Residues of Glufosinate Ammonium in Com Forage, Grain and Stover
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Daca File C:\HPCHEM\2\DATA\GLUFOSIN\240CT00A.S\001F0101.D 0.01S ug/mL
0.015 ug/ml. HOE-064706 & 0709S1
G8G915Sep00-0.015MIX
#000290 Set ¥ 1F
Injection Date : 10/24/00 6:14:33 PM Seq. Line : 1
Sample Name : 0.015 pg/mL ‘vial : 1
Acq. Operator s MYL ) Inj : 1
Inj Volume : S pxl
Sequence File : C:\HPCHEM\ 2\ SEQUENCE\GLUFOSIN\240CT00A.S
Acg. Method : C:\HPCHEM\ 68 90GC\METHODS \GLUFOSIN. M
Last changed : 10/24/00 2:23:24 PM by MYL
Analysis Method : C:\HPCHEM\ 68 90GC\METHODS\ GLUFOSIN . M
Last changed : 10/26/00 11:28:43 AM by MYL
GC Determination of Glufosinate-Ammonium and its Metabolites
PO B, ZROCTOWCS ORI TOTOY
150 pA 1
2000
1500
- 3
1000 4 N
| ;
500 4 § v E-
e
3 s
° - v
25 [] rs 10 123 13 175 2

External Standard Report

Sorted By H Signal
Calib. Data Modified : Thursday, October 26, 2000 11:25:27 AM
Multiplier : 1.0000
Dilution : 1.0000

Signal 1: PPD2 B,

RetTime Type Aresa Amt/Area Amount Grp Name
(min] 150 pA*s (ug/mL
5.542 BB 352.42188 4.19868e-5 1.47971e-2 HOE-0709S1
19.793 BB 270.2227S 6.27523e-5 1.69571e-2 HOB-064706
Totals : 3.17542e-2

Results obtained with enhanced incegrator!

6890 EC-FPD 10/26/00 11:30:34 AM MYL Page 1 of 2

0.015 pug/mL Each HOE-070951 and HOE-064706 Derivative Calibration Standards

Each Equivalent to 0.03 pg/g Glufosinate as the Free Acid (HOE-035956)
Analyzed in Set IF, Curve |, Injection No. 1

Figure 2a, Typical Chromatogram of a Low Level Mixed Calibration Standard from the
Analysis for Residues of Glufosinate Ammonium in Com Forage
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Data File C: \HPCHEM\ 2\DATA\GLUFOSIN\ 240CTO0A. S\ 0C6F0601.D

0.30 upg/mL HOE-084706 & 0709S1
G8G915Sep00~0.30MIX
#000290 Set § 1¥

Dow AgroSciences LLC
Study ID: 000290
Page 86

0.30 gg/mL

Injection Date : 10/24/00 8:46:10 PM
Sample Name : 0.30 pg/ml
Acg. Operator : MYL

Sequence File
Acqg. Method

Last changed : 10/24/00 2:23:24 PM by MYL

Seq. Line :

Inj Volume H
: C:\HPCHEM\2\SEQUENCE\GLUFOSIN\ 240CT00A. S
: C:\HPCHEM\6890GC\METHODS\GLUFOSIN.M

Vial :
Inj

A RN XY

Analysis Method : C:\HPCHEM\6330GC\METHODS\GLUFOSIN.M
MYL

Last changed : 10/26/00 11:28:43 AM by

GC Determination of Glufosinate-Ammonium and its Metabolites

1000 4

g
;——- §.540 - HOE-070831

>— 19.788 - HOE-084708

Fi) 1 75 o s

13 - 118

External Standard Report

Sorted By . Signal

Calib. Data Modified Thursday, October 2

Multiplier : 1.0000

Dilution : 1.0000

Signal 1: FPD2 B,

RetTime Type Area Amt/Area Amount
{min} 150 pA*s [ug/mL]
$.540 BB 7153.68799 4.19996e-5 3.00452e-1

19.798 BBA 5626.27832 S.41109e-5 3.04443e-1

Totals : 6.048940-1

Résults obtained with enhanced integrator!

6§, 2000 11:25:27 AM

------ R denemenwew.

HOE-070951
HOE-064706

6890 EC-FPD 10/26/00 11:31:26 AM MYL

Page 1 of 2

0.30 pg/mL Each HOE-070951 and HOE-064706 Derivative Calibration Standards

Each Equivalent to 0.60 pg/g Glufosinate as the Free Acid (HOE-035956)
Analyzed in Set IF, Curve 1, Injection No. 6

Figure 2b.

Typical Chromatogram of a High Level Mixed Calibration Standard from the

Analysis for' Residues of Glufosinate Ammonium in Comn Forage

Dow AgroSciences Protocol Number: 000290
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Page 87
Data File C:\HPCHEM\2\DATA\GLUFOSIN\240C‘1’00A.S\OOSPOSOI.D UTC 32887101
corn forage control 32887101
12.5 g sample weight; S00 mL extraction volume; 100 mL
aliquot; 5.0 mL final volume in methyl acetate
#000290 Set # 1P
Injection Date : 10/24/00 10:17:21 PM Seqg. Line : 9
Sample Name : UTC 32887101 Vial : 9
Acg. Operator : MYL Inj : 1
Inj Volume : 5 41

Sequence File : C:\HPCHEM\2\SEQUENCE\GLUFOSIN\240CTOOA.S
Acq. Method H C:\HPCEEM\GBSOGC\METHDDS\GLUFOSIN.M

Last changed : 10/24/00 2:23:24 PM by MYL

Analysis Method : C:\HPCHEM\ §390GC\METHODS \GLUFOSIN . M

Last changed : 10/26/00 11:28:43 AM by MYL

GC Determination of Glufosinate-Ammonium and its Metabolites

_—Wl_mm

150 pA 7

Ho€-0FATI >

" |

23 3 78 10_ 138 8 - ifs

X pe€-otuTel

Iy
-]
i

External Standard Report

Sorted By o : Signal
Calib. Data Modified : Thursday, October 26, 2000 11:25:27 AM
Multiplier H 1.0000 :
Dilucion : 1.0000
Signal 1: FPD2 B,
RecTime Type Area Amt/Area Amount Grp Name
{min] '150 pA*s | | (pg/mL} -
S$.540 - - - HOE-0709S1
19.798 - - - HOE-064706
Totals : . 0.00000 *¢ Yt Al TLine Time ormed
. d—v-l i,
Results obtained with enhanced integrator! e a2l n 206 Qtoo.
1 Warnings or Errors :
Mo o%‘kwv‘
Warning : Calibrated compound(s) not found
6890 EC-FPD 10/26/00 11:32:00 AM MYL Page 1 of 2

Control Corn Forage Sample 32887101
Analyzed in Set 1F, Curve 1, Injection No. 9

Figure3a.  Typical Chromatograms of Control Corn Forage from the Analysis for Residues
of Glufosinate Ammonium in Corn Forage
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Data File C:\HPCHEM\2\DATA\GLUFOSIN\14NOVOOA.S\009F1301.D UTC 32892801
corn forage control 32892801
12.5 g sample weight; 500 mlL extraction volume; 100 mL
aliquot; 5.0 mL £inal volume in methyl acetate

#000290 Sec # 2F

Injection Dace : 11/14/00 11:53:03 PM Seq. Line : 13 :
Sample Name : UTC 32892801 vial : 9

Acg. Operator s MYL Inj : 1

Inj Volume : S pl
Sequence Pile : C:\HPCHEM\2\SEQUENCE\GLUFOSIN\14NOVGOA.S
Acqg. Method : C:\HPCHEM\6890GC\METHODS\GLUFOSIN .M
Last changed : 10/31/00 10:06:58 AM by MYL
Analysis Method : C:\HPCHEM\6890GC\METHODS\GLUFOSIN.M
Last changed : 11/16/00 3:03:31 PM by MYL
GC Determination of Glufosinate-Ammonium and its Metabolites

[ FPUZ N (TAROVOIC SR TUT.Df .
150 pA ’ i

HNoC-g3AF) X e Hov- oayTes

23 5 73 10 12.5 18 S 178 2 mio

External Standard Report

Sorted By . : Signal
Calib. Data Modified : 11/16/00 2:30:16 PM
Multiplier : 1.0000
Dilution H 1.0000
Signal 1: FPD2 B,
RetTime Type Area Amt/Area Amount Grp Name
(min] | 150 pA*s | l {sg/mL}
$.530 - ' - - HOE-070951
19.7933 - - - HOE-064706
Totals : 0.00000 % Y& LT Tons ared
Results obtained with enhanced integrator! N
1 Warnings or Errors : erate o~ Jo Neva.
X._. \
Warning : Calibrated compound(s) not found ML o3 ¢
6890 EC-FPD 11/16/00 3:07:56 PM MYL Page 1 of 2 )

Control Corn Forage Sample 32892801
Analyzed in Set 2F, Curve 1, Injection No. 9

Figure3b.  Typical Chromatograms of Control Corn Forage from the Analysis for Residues
of Glufosinate Ammonium in Corn Forage
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Data File C:\HPCHEM\2\DATA\GLOFOSIN\20NOVOOA.S\028F3201.D UTC 33063901
corn forage control 33063901

12.5 g sample weight; 500 mlL axtraction volume; 100 mL
aliquot; 5.0 mL final volume in methyl acetate

#000250 Set # 3F

Injection Date : 11/21/00 10:10:53 AM Seq. Line : 32
Sample Name : UTC 33063901 vial : 28
Acqg. Operator : MYL Inj : 1

Inj Volume : S ul
Sequence File : C \HPCHEM\ 2\ SEQUENCE\GLUFOSIN\ 20NOVOOA. S
Acg. Method : C:\HPCHEM\ §8 90GC\METHODS \GLUFOSIN. M
Last changed : 11/20/00 $:57:08 PM by MYL
Analysis Mechod : C:\HPCHEM\6890GC\METHODS\GLUFOSIN.M
Last changed : 11/21/00 $:34:35 PM by MYL
GC Determination of Glufosinate-Ammonium and its Mstabolites

Nod- gTee 5} bl » Mo~ oy Job

o) ) 75 % s s R

External Standard Report

Sorted By : Signal
Calib. Data Modified : 11/21/00 S:34:26 PM
Multiplier H 1.000Q0
Dilution : 1.0000
Signal 1: FPD2 B, _
RetTime Type Area Amt/Area Amount Grp Name
{min] | 150 pA*s | | [uQ/le
S.524 - - - HOE-070951
19.79%4 - - .- HOE-064706
Totals : ) 0.00000 % Yo AL ToTie ared
a_.i Aty
Results obtained with enha.nced 1ncagral:or' . 2iNroeo-
1 Warnings or Errors :
qu, k] &‘.4-0[
Warning : Calibrated conpound(s) not found
6890 EC-FPD 11/21/00 $:37:40 PM MYL Page 1 of 2

Control Corn Forage Sample 33063901
Analyzed in Set 3F, Curve 2, Injection No. 28

Figure 3c. Typical Chromatograms of Control Corn Forage from the Analysis for Residues
of Glufosinate Ammonium in Corn Forage
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Data File C:\HPCHEM\Z\DATA\GLU?OSIN\ZG.OCI‘OOA.5\0135'1301.D 0.050 ug/q p
corn forage control + 0.050 Hg/g HOE-019866
control 32887101
12.5 g sample weight; 500 mL extraction volume; 100 mL
aliquot; 5.0 mL final volume in methyl acecate

#000290 Sec # 1IF v .
Injection Date : 10/25/00 12:18:41 AM Seq. Line : 13
Sample Name : 0.050 ug/g P vial : 13
Acq. Operater s MYL Inj : 1

Inj Volume : 5 ul
Sequence File : C:\HPCHEM\2\SEQUENCE\GLUFOSIN\240CTOOA.S
Acq. Method : C:\HPCHDI\GBSGGC\HETHODS\GLO‘E‘OSIN.N
Last changed : 10/24/00 2:23:24 PM by MYL
Analysis Method : C: \HPCHEM\ §890GC\METHODS\GLUFOSIN . M
Last changed : 10/26/00 11:28:43 AM by MYL
GC Determination of Glufosinate-Ammonium and its Metabolites

[ PO, TACCTOUKSOUVIFT I :
1 150pA¢ .
2000
1500 -
4
1000 4 g
Heg ~oFua sy L3 §
500 1 -
=
-
1 oM _ Z
23 [ 73 10 123 1 178 2 oia
External Standard Report
Sorted By : Signal
Calib. Data Modified : Thursday, October 26, 2000 11:25:27 AM
Multiplier : 1.0000
Dilution : 1.0000
Signal 1: FPD2 B,
RetTime Type Area Amt/Area Amount Grp Name
{min] | 150 pA*s | (xg/mL]
$.540 - - - HOE-070951
19.797 BP 398.91422 5.98239e-5 2.38646e-2 HOE-064708
Totals : : 2.38646e-2 i o LT ared
Results obtained with enhanced integracor! °""g~ ot
1 Warnings or Errors : . adLL o~ 30 w.
Warning : Calibrated compound(s) not found My °*i‘“°'
6890 EC-FPD 10/26/00 11:32:43 AM MYL Page 1 of 2

Control Com Forage Sample 32887101
Fortified at 0.05 pg/g HOE-039866 (P)

0.0485 ng/g Equivalent Glufosinate Found as Free Acid, 97% Recdvery
Analyzed in Set IF, Curve 1, Injection No. 13

Figured4a.  Typical Chromatograms of Control Corn Forage Fortified at 0.05 pg/g from the
Analysis for Residues of Glufosinate Ammonium in Corn Forage
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Data File C:\HPCHEM\2\DATA\GLUFOSIN\240CT00A.S\030F3001.D 0.050 pg/g MIM2
:om forage control + 0.0S0 ug/g HOE-099730 + HOE-061S1

control 32887101
12.5 g sample weight; 500 mL extraction volume; 100 mL
aliquot; 5.0 mL f£inal volume in methyl acatate

#000230 Set # 1F

Injection Date : 10/25/00 8:54:08 AM Seq. Line : 30

Sample Name : 0.050 pg/g MIM2 vial : 30

Acqg. Operator : MYL Inj : 1
Inj Volume : S ul

Sequence File : C:\HPCHEM\2\SEQUENCE\GLUFOSIN\240CTO0A.S

Acq. Method : C:\HPCHEM\6890GC\METHODS\GLUFOSIN.M

Last changed : 10/24/00 2:23:24 PM by MYL

Analysis Method : C:\HPCHEM\6890GC\METHODS\GLUFOSIN.M

Last changed : 10/26/00 11:59:21 AM by MYL

GC Determination of Glufcsinate-Ammonium and its Metabolites

2000 4
1500 4
g
500 .
: Ak
j 25 [ ] 1 128 (] : 118 Q oid

External Standard Report

Sorted By : 8i

Calib. Data Modified : Thursday, October 26, 2000 1: 58 28 AM
Multiplier H 1.0000

Dilution 3 1.0000

Signal 1: FPD2 B,

RetTime Type Area Amt/Azea Amcunt Grp Name
(min] 150 pA*s . (pg/mL]
5.542 BB 396.83062 3.94338e-5 1.564083-2 HOE-070951
19.807 BB 466.9181§ S.66671e-5 2.64589e-2 HOE-064706
Totals : 4.20995e-2

Results obtained with enhanced integrator!

6890 EC-FPD 10/26/00 12:04:04 PM MYL Page 1 of 2

Control Corn Forage Sample 32887101
Fortified at 0.05 pug/g HOE-099730 (M1) + 0.05 pg/g HOE-061517 (M2)

HOE-099730 Fort. (M1) - 0.0531 pyg Equivalent Glufosinate Found as Free Acid, 106% Recovery
HOE-OG!S 17 Fort. (M2) - 0.0308 ug/g Equivalent Glufosinate Found as Free Acid, 62% Recovery
Analyzed in Set IF, Curve 2, Injection No. 30

Figure4b.  Typical Chromatograms of Control Comn Forage Fortified at 0.05 pg/g from the
Analysis for Residues of Glufosinate Ammonium in Corn Forage
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Data File C:\HPCHEM\2\DATA\GLUFOSIN\20NOVOOA,.S\031F3501.D 0.050ug/gMIM200P
S,:orn forage control + 0.050 ug/g HOE-099730 + HOE-061S1

control 33063901 ogp
12.5 g sample weight; 500 mL extraction volume; 100 mL
aliquot; 5.0 mL final volume in methyl acetate

#000290 Set # 13F

Injection Date : 11/21/00 11:41:54 AM Seq. Line : 35
Sanple Name : 0.0S0ug/gMIM2DUP vial : 31
Acg. Operator 1 MYL Inj : 1

Inj Volume : S xl
Sequence File : C:\HPCHEM\2\SEQUENCE\GLUFOSIN\20NOVOOA.S
Acq. Method : C:\HPCHEM\ 6890GC\METHODS \GLUFOSIN. M
Last changed : 11/20/00 $:57:08 PM by MYL
Analysis Method : C:\HPCHEM\6890GC\METHODS\GLUFOSIN.M
Last changed : 11/21/00 §$:34:35 PM by MYL
GC Determination of Glufosinate-Ammonium and its Metabolites

(T PO, T2UNOVRICSTS TSSO Y
150 pA
2000
1500 4
3 2
1000 .§ g
500 . 5
1 - .
o\ 2 : i
- 23 [1 s 10 118 s ils 2 xin

External Standard Report

Sorted By : Signal .

Calib. Data Modified : 11/21/00 $:34:26 PM
Multiplier : 1.0000

Dilution E 1.0000

Signal 1: FPD2 B,

RetTime Type Area Amt/Area Amount Grp Name
(min} 150 pA*s {ug/mL}
5.518 BB 415.93152 4.87269e-5 2.02671e-2 HOE-070951
19.789 BB 369.94287 §.51992e-5 2.41200e-2 HOE-064706
Totals : 4.43870e-2

Results obtained with enhanced integrator!

6890 EC-FPD 11/21/00 5:38:13 PM MYL Page 1 of 2

Control Comn Forage Sample 33063901
Fortified at 0.05 pg/g HOE-099730 (MI) + 0.05 pg/g HOE-061517 (M2)

HOE-099730 Fort. (M1) - 0.0493 pg/g Equivalent Glufosinate Found as Free Acid, 99% Recovery
HOE-061517 Fort. (M2) - 0.0414 ug/g Equivalent Glufosinate Found as Free Acid, 83% Recovery
: Analyzed in Set 3F, Curve 2, Injection No. 31 '

Figure4c.  Typical Chromatograms of Control Corn Forage Fortified at 0.05 pg/g from the
Analysis for Residues of Glufosinate Ammonium in Corn F orage .
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Data File C:\HPCHEM\2\DATA\GLUFOSIN\240CT0OA.S\018F1801.0 Sample Name: 32887102
corn forage TRT 32887102
12.5 g sample weighc; S00 mL extraction volume; 100 mL
aliquot; 5.0 mL final volume in methyl acetate

#000290 Set # 1F

Injection Date : 10/25/00 2:50:09 AM Seq. Line : 18 h
Sample Name : 32887102 vial : 18
Acq. Operator s MYL Inj : 1

Inj Volume : S ul
Sequence Pile : C: \HPCHEN\Z\SEQUE!ICB\GLUFOSIBI\24OCTOOA S

Acq. Method ) s C: \HPCHEH\GSSOGC\DETEODS\GLUFOSIN M
Last changed : 10/24/00 2:23:24 BPM by MYL
Analysis Method : C: \ HPCHEM\ 689 0GC\METHODS\GLUFOSIN. M
Last changed : 10/26/00 11:28:43 AM by MYL
GC Dc:cmina:ion of Glufosinate-Ammonium and its Metaholites
[ POy, AT TOOK S TR T O
. 150 pA 1 :
20004
100 §
1000 ] g :
Hol- okaBt X - 3
%00 4 e
1 [} M ‘A.
23 ) 78 10 E1] 18 s a_
External Standaxd Report
Sorted By : Signal
Calib., Dacta Mod:.tied H Thursday, October 26, 2000 11:25:27 AM
Multiplier : 1.0000
Dilution : - 1.0000
Signal 1: FPD2 B, .
RetTime Type Area Amt/Area Amount Grp Name
(min] 150 pArs | {ug/mL) -1
5.540 - - - HOE-070951
19.801 BB 3418.53394 5.43924e-5 1.35342e-1 HOE-064706
Totals : 1.85942e-1 3¢ o u:t...tﬂ.'t..... aneed
Results obtained with enhanced integrator! - ¢ 4
1 Warnings or Errors : wore al ol o 3e0Loo.
Warning : Calibrated compound(s) not found i od k o
6890 EC-FPD 10/26/00 11:33:36 AM MYL Page 1 of 2

Treated Corn Forage Sample 32887102
Analyzed in Set IF, Curve 1, Injection No. 18

Residues of P + M1 Equivalent to 0.3720 pg/g Glufosinate as Uncorrected Free Acid
Residues Metabolite M2 Found Equivalent to Non-Detection
Total Residues of Glufosinate Reported as 0.41 ng/g Free Acid, Corrected for Recovery

Figure Sa.  Typical Chromatograms of Treated Comn Forage from the Analysis for Residues
of Glufosinate Ammonium in Corn Forage
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Data File C:\HPCHEM\2\DATA\GLUFOSIN\24OCTOOA.S\013F1901.D Sample Name: 32837103
corn forage TRT 32887103

12.5 g sample weight; 500 mL extracticn volume; 100 mL
aliquot; 5.0 mL final volume in mechyl acetate

#000290 Set # 1F
Injection Date : 10/25/00 3:20:31 AM Seq. Line : 19 :
Sample Name : 32887103 vial : 19

Acq. Operator : MYL Inj : b 3

Inj Volume : S xl
Sequence File 1 C:\HPCHEM\ 2\ SEQUENCE\GLUFOSIN\ 240CT00A.S
Acq. Method : C:\HPCHEM\ §890GC\METHODS \GLUFOSIN. M
Last changed : 10/24/00 2:23:24 PM by MYL
Analysis Methed : C:\HPCHEM\6390GC\METHODS\GLUFOSIN.M
Last changed + 10/26/00 11:28:43 AM by MYL
GC Determination of Glufosinate-Ammonium and its Metabolites

E
;
¥
P 18.003 - HOE-064708

External Standard Report

Sorted By : Signal

Calib. Data Modif.ied : Thursday, October 26, 2000 11:25:27 AM
Multiplier : 1.0000
Dilution ] : 1.0000

Signal 1: FPD2 B,

RetTime Type Area Amt/Area Amount Grp Name
(min] I1so pA*s | | (pg/mu]
5.540 - - - HOE-070951
19.803 BP 2730.40259 5.45733e-S 1.49007e-1 HOE-0684706
Totals : 1.49007e-1 X the Dulin Tt aneed
Results obtained with enhanced integrator! st
1 Warnings or Errors : Wt ~- 2 G-
°&.... )
Warning : Calibrated compound(s) not found ML 0% °
§890 EC-FPD 10/26/00 11:33:47 AM MYL Page 1 of 2

Treated Corn Forage Sample 32887103
Analyzed in Set IF, Curve |, Injection No. 19

Residues of P + M1 Equivalent to 0.2983 pg/g Glufosinate as Uncorrected Free Acid
Residues Metabolite M2 Found Equivalent to Non-Detection
Total Residues of Glufosinate Reported as 0.33 pg/g Free Acid, Corrected for Recovery

Figure 5b.  Typical Chromatograms of Treated Corn Forage from the Analysis for Residues
of Glufosinate Ammonium in Corn Forage
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Data Files C:\HPCHEM\2\DATA\GLUFOSIN\240CTO00A.S\036F3601.0 Sample Name: 33060402
corn forage TRT 33060402 )

12.5 g sample weight; 500 mL extraction volume; 100 mL
aliquot; 5.0 mL final volume in methyl acecate

#000290 Set # 1F

Injection Date : 10/25/00 11:55:54 AM Seq. Line : 3¢
Sample Name : 33060402 vial : 3¢
Acq. Operator : MYL Ing : 1

Inj Volume : § xl
Sequence File : C:\HPCHEM\2\SEQUENCE\GLUFOSIN\240CTOOA.S
Acq. Method : C:\HPCHEM\6890GC\METHODS\GLUPOSIN.M
Last changed : 10/24/00 2:23:24 PM by MYL
Analysis Method : C:\HPCHEM\&890GC\METHODS\GLUFOSIN.M
Last changed : 10/26/00 11:59:21 AM by MYL
GC Determination of Glufosinate-Ammonium and its Metabolites

[~ PO, TG TR S USEENUT DT
190 pA 1 ’ !
2000 4 g
1500 5
-«
1000 4 § -
3
500 . .
1 04 M A A Ao
23 3 rs 10 123 8 s - mid
External Standard Report
Sorted By N Signal ’ .
Calib. Data Modified : Thursday, October 26, 2000 11:58:28 AM :
Multiplier . H 1.0000 :
Dilution : 1.0000

Signal 1: FPD2 B,

RetTime Type Area Amt/Area Amount Grp Name
(min} 150 pA*s (pg/mL]
S.542 BB $44.29163 4.04429e-5 2.20127e-2 HOE-070951

19.807 BBA 1.13041le4 S5.54528e-5 6.2684Se-1 HOE-064706
Totals : 6.48858e-1

Results obtained with enhanced incegrator!

6890 EC-FPD 10/26/00 12:05:08 PM MYL Page 1 of 2

Treated Comn Forage Sample 33060402 Standard Volume (Method Factor 2)
Analyzed in Set 1F, Curve 2, Injection No. 36

Residues of P + M1 Above Standard Calibration Range (For P + M| values see Figure 5d.)
Residues of M2 Found Equivalent to 0.0435 pg/g Glufosinate as Uncorrected Free Acid
For Total Residues of Glufosinate as Recovery Corrected Free Acid see Figure 5d.)

Figure 5c. Typical Chromatograms of Treated Corn Forage from the Analysis for Residues
of Glufosinate Ammonium in Corn Forage
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Daca File C:\HPCHEM\2\DATA\GLUFOSIN\21NOVOOA.S\012F1401.D Sample Name: 33060402
corn forage TRT 33060402 4X Dilution
12.5 g sample weight; 500 mlL extraction volume; 100 mL
aliquot; 5.0 mL final volume in methyl acatate
$#000290 Set # 1F (re-injection}
.
Injection Date : 11/22/00 12:51:58 AM Seq. Line : 14 ;
Sample Name : 33060402 vial : 12
Acqg. Operator : MYL Inj : 1

Inj Vvolume : 5 xl
Sequence File : C:\HPCHEM\2\SEQUENCE\GLUFOSIN\21NOVOOA.S

Acg. Method : Q:\HPCHEM\ 6890GC\METHODS\GLUFOSIN.M
Last changed : 11/21/00 5:44:32 PM by MYL
s Analysis Method : C:\HPCHEM\6890GC\METHODS\GLUFOSIN.M

Last changed : 11/24/00 8:14:32 AM by MYL
GC Determination of Glufosinate-Ammonium and its Metabolites

T FPOZE, ZTROVGKSUYZFTROYDY
130 pA ..
2000 4
- 1900 4 3
1000 4 2 .
: :
s g
‘ . : A
25 ) s 10 128 D IR X 2 oid
External Standard Report
Sorted By : Signal
Calib. Data Modified : 11/24/00 8:14:22 AM
Multiplier s 1.0000 .
Dilution : 1.0000
. Signal 1: FPD2 B,
RetTime Type Area Amt /Area Amount Grp Name
{min] 150 pA*s (rg/mL}
5.516 PB 137.57076 S5.92684e-5 8.15361e-3  HOE-070951
19.781 BP 2693.42456 5.88751e-5 1.58576e-1 HOE-064706
Totals : 1.66729e-1
Results obtained with' enhanced integrator!
6890 EC-FPD 11/24/00 8:17:19 AM MYL ’ Page 1 of 2

Treated Corn Forage Sample 33060402 Diluted 4x (Method Factor 8)
Analyzed in Set IF (reinjection), Injection No. 12

Residues of Parent + M1 Equivalent to 1.2704 pg/g Glufosinate as Uncorrected Free Acid
Residues of M2 Not Determined at this Dilution (For M2 values see Figure 5¢.)
Total Residues of Glufosinate Reported as 1.29 pg/g Free Acid, Corrected for Recovery

Figure 5d. Typical Chromatograms of Treated Corn Forage from the Analysis for Residues
of Glufosinate Ammonium in Corn Forage
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Data File C:\HPCHEM\2\DATA\GLUFOSIN\240CTO0A.S\038F3801.0 Sample Name: 33060403
corn forage TRT 33060403

12.5 ¢ sample weight; SO0 mlL extraction volume; 100 mL
aliquot; 5.0 mL final volume ia mechyl acetate

#000290 Set # 1IF

(v'
Injection Date : 10/25/00 12:56:29 PM Seg. Line : 38 '
Sample Name : 33060403 Vial : 38
Acg. Operator : MYL Inj : 1

Inj Volume : S ul

Sequence File C:\EPCHEM\ 2\ SEQUENCE\GLUFOSIN\ 240CT00A. S

Acq. Method : C:\HPCHEM\ 890GC\METHODS\GLUFOSIN .M
Last changed : 10/24/00 2:23:24 PM by MYL
Analysis Method : C:\HPCHEM\6890GC\METHODS\GLUFOSIN.M
Last changed : 10/26/00 11:59:21 AM by MYL
GC Determination of Glufosinate-Ammonium and its Metabolites
[T PO, TIROG TS W ST
130 pA g
1300 4 5
-
1000 ] 3 )
3
) g .
i
. o 2 ~
23 ] 75 10 128 18 i1 D md
External Standard Report
Sorted By : Signal
Calib. Data Moditied : Thursday,; October 26, 2000 11:58:28 AM
Multiplier : 1.0000
Dilution ‘ : 1.0000

Signal 1: FPD2 B,

RetTime Type . Area Amt/Area Amount Grp Name
{min) 150 pArs {ng/mL]
$.544 BP 3. 76801 3.93876e-5 1.54308e-2 HOE-0709S51
19.80S5 BB 1.10630e4 5.54540e-5 6.13488e-1 HOE-064706
Totals : 6.28919e~1

Results obtained with enhanced integrator!

6830 EC-FPD 10/26/00 12:05:28 PM MYL Pags 1 of 2

Treated Comn Forage Sample 33060403 Standard Volume (Method Factor 2)
Analyzed in Set IF, Curve 2, Injection No. 38

Residues of P + M1 Above Standard Calibration Range (For P + M1 'values see Figure 5f.)
Residues of M2 Found Equivalent to 0.0304 pg/g Glufosinate as Uncorrected Free Acid
For Total Residues of Glufosinate as Recovery Corrected Free Acid see Figure 5f.

Figure Se. Typical Chromatograms of Treated Corn Forage from the Analysis for Residues
of Glufosinate Ammonium in Corn Forage
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Data File C:\HPCHEM\2\DATA\GLUFOSIN\21NOVOOA.S\014F1601.D Sample Name: 33060403
corn forage TRT 33060403 4X Dilution
12.5 g sample weight; 500 mL extraction volume; 100 mL
aliquot; 5.0 mL final volume in methyl acetate

#000290 Set # 1F (re-injection)

Injection Date : 11/22/00 1:52:46 AM Seq. Line : 16 ‘
Sample Name : 33060403 vial : 14

Acq. Operator s MYL Inj : 1

Inj Volume : S ul
Sequence File : C:\HPCHEM\2\SEQUENCE\GLUFOSIN\21NOVOOA.S
Acqg. Method + C:\HPCHEM\ 6890GC\METHODS\GLUFOSIN. M
Last changed : 11/21/00 S:44:32 PM by MYL
' Analysis Method : C:\HPCHEM\6890GC\METHODS\GLUFOSIN.M
Last changed : 11/24/00 8:14:32 AM by MYL
GC Determination of Glufosinate-Ammonium and its Metabolites

[ PO ZYNO VOB SUYAF TR0}
150 pA . .
| 20004
- 1500 - -]
1o 3 8
! g :
500 g e
: A
2]
1 ol =
] 28 1] s 10 125 15 VI ] 2 o
External Standard Report
Sorted By s " Signal :
Calib. Data Modified : 11/24/00 8:14:22 AM
Multiplier : 1.0000
Dilution H 1.0000
Signal 1: FPD2 B,
RetTime Type Area Amt/Area Amount Grp Name
(min] 150 pArs {ug/ms}
$.513 BB 118.40089 6.18849%9e-5 7.32723e-3 HOE-0709S51
19.782 BP 3240.98315 5.85475e-5 1.89752e-1 HOE-064706
Totals : 1.97079e-1
Results obtained with enhanced integrator!
6890 EC-FPD 11/24/00 8:17:39 AM MYL Page 1 of 2

Treated Comn Forage Sample 33060403 Diluted 4x (Method Factor 8)
Analyzed in Set 1F (reinjection), Injection No. 14

Residues of Parent + M1 Equivalent to 1.5187 pg/g Glufosinate as Uncorrected Free Acid
Residues of M2 Not Determined at this Dilution (For M2 values see Figure Se)
Total Residues of Glufosinate Reported as 1.51 1g/g Free Acid, Corrected for Recovery

Figure 5f, Typical Chromatograms of Treated Corn Forage from the Analysis for Residues
of Glufosinate Ammonium in Corn Forage
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Data File C:\HPCHEM\2\DATA\GLUFOSIN\14NOVOOA.S\018F2201.0 Sample Name: 32892802
corn forage TRT 32892802

12.5 g sample weight; 500 mL extraction volume; 100 mL
aliquot; 5.0 mL final volume in mechyl acetace

#000290 Set & 2F

Injection Date : 11/15/00 4:26:14 AM Seq. Line : 22

Sample Name : 32892802 vial : 18

Acg. Operator : MYL Inj : b}
i Inj Volume : 5 pl

Sequence File : C:\HPCHEM\2\SEQUENCE\GLUFOSIN\14NOVOOA.S

Acg. Method : C:\HPCHEM\6§890GC\METHODS\GLUFOSIN.M

Last changed : 106/31/00 10:06:58 AM by MYL

Analysis Method : C:\HPCHEM\ 68 90GC\METHODS\GLUFPOSIN. M
Last changed : 11/16/00 3:03:31 PM by MYL
GC Determination of Glufosinate-Ammonium and its Metabolites

[ FPULY, TR SUYSP IUT.Of
19”1 .
H 20004
15004
= 3
o0 i 3
g g
500 § 2
}J* 3 3
04 -~ a,
25 5 78 _10 123 13 178 I

External Standard Report

Sorted By . : Signal

Calib. Data Modified : 11/16/00 2:30:16 PM

Multiplier : 1.0000 :

Dilution H 1.0000

Signal 1: FPD2 B,

RetTime Type Axea Amt/Area Amount Grp Name
(min] 150 pA*s (pg/mL]
$.431 B 427.91351 4.76087e-S 2.03724e-2 HOE-070951
19.791 BB 743.94611 6.53387e-5 4.90176e-2 HOE-064706

Totals : 6.393900e-2

Results obtained with.enhanced integrator!

6890 EC-FPD 11/16/00 3:41:05 PM MYL Page 1 of 2

Treated Corn Forage Sample 32892802
Analyzed in Set 2F, Curve 1, Injection No. 18

Residues of Parent + M1 Equivalent to 0.0997 ug/g Glufosinate as Uncorrected Free Acid
Residues Metabolite M2 Found Equivalent to 0.0413 pg/g Glufosinate as Uncorrected Free Acid
Total Residues of Glufosinate Reported as 0.15 pg/g Free Acid, Corrected for Recovery

Figure 5g.  Typical Chromatograms of Treated Comn Forage from the Analysis for Residues
of Glufosinate Ammonium in Corn Forage
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Data File C:\HPCHEM\2\DATA\GLUFOSIN\14NOVOOA.S\036F4001.D Sample Name: 32904502
corn forage TRT 32904502
12.5 g sample weight; 500 mL extraction volume; 100 mL
aliquot; 5.0 mL f£inal volume in methyl acetate

$#0002930 Set # 2F
Injection Date : 11/15/00 1:32:21 PM- Seq. Line : 40 '
Sample Name : 32904502 vial : 3§
Acq. Operator : MYL Inj : 1
Inj Volume : § gl
Sequence File : C:\HPCHEM\2\SEQUENCE\GLUFOSIN\14NOVQOA.S
Acg. Method : C:\HPCHEM\6890GC\METHODS\GLUFOSIN.M
Last changed : 10/31/00 10:06:58 AM by MYL

Analysis Method : C: \HPCHEM\ 6 890GC\METHODS\GLUFOSIN. M
Last changed : 11/16/00 3:58:46 PM by MYL
GC Determination of Glufosinate-Ammonium and its Metabolites

—FPUZ Y. TIANOVORCS USSP ROT O
180 pA 1 ’
4. 2000
1200
3 2
1000 4 .
| |
300 + §_ é
3 b
] 28 [ 78 [ 138 1§D s F mig

External Standard Report

Sorted By : : Signal
Calib. Data Modified : 11/16/00 3‘:58:28 ™
Multiplier : 1.0000
Dilution H 1.0000
Signal 1: FPD2 B,
RetTime Type Area Amt/Area Amount Grp Name
{min] 150 pA*s (ng/mL]
$.424 BB 257.52646 4.36148e~5 1.12320e-2 HOE-Q70951
19.800 BP 346.79144 5.82054e-S 2.01851e-2 HOE-064706
Totals : 3.14171e-2

Results cbtained wicﬁ enhanced integrator!

6890 EC-FPD 11/16/00 4:04:04 PM MYL Page L of 2

Treated Corn Forage Sample 32904502
Analyzed in Set 2F, Curve 2, Injection No. 36

Residues of Parent + M1 Equivalent to 0.0404 ug/g Glufosinate as Uncorrected Free Acid
Residues Metabolite M2 Found Equivalent to 0.0224 pg/g Glufosinate as Uncorrected Free Acid
Total Residues of Glufosinate Reported as 0.07 pg/g Free Acid, Corrected for Recovery

Figure Sh.  Typical Chromatograms of Treated Corn Forage from the Analysis for Residues
of Glufosinate Ammonium in Comn Forage
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Daca File C:\HPCHEM\2\DATA\GLUFOSIN\20NOVOOA.S\018F2201.0 Sample Name: 33063902
corn forage TRT 33063902

12.5 g sample weight; 500 mL extraction volume; 100 mL
aliquet; 5.0 mL £final volume in methyl acetace

#000230 Set # JF
Injection Date : 11/21/00 S:07:17 AM Seq. Line : 22 "
Sample Name : 33063902 vial : 18
Acq. Operator : MYL Inj : 1
Inj Volume : S5 xl
Sequence File : C:\HPCHEM\ 2\ SEQUENCE\GLUFOSIN\20NOVQOA.S
Acqg. Method : C:\HPCHEM\ §890GC\METHODS \GLUFOSIN.M
Last changed : 11/20/00 5:57:08 BPM by MYL
Analysis Method : C:\HPCHEM\§830GC\METHODS\GLUFOSIN.M
Last changed s 11/24/00 8:37:39 AM by MYL

GC Determination of Glufosinate-Ammonium and its Metabolites

PO, T2UNOVOOSUTSF 2T 0
150047 ’
2006 4
” 1300 4
3
1000 ] 3
3 g
] ¥ g
= s
-
1 ,_M s A
] 28 3 s 10 113 15 17.8 F.7) md
External Standard Report
Sorted By L : Signal
Calib. Data Modified : Friday, November 24, 2000 8:35:20 AM
Multiplier : 1.0000
Diluticn H 1.0000
Signal 1: FPD2 B, '
RetTima Type Area Amt/Area Amount Grp Name
{min] 150 pA*s (pg/mL}
$.516 BP 208.62703 4.73137e-5 3.87091le-3 HOE-070951
19.777 BP 1535.17053 5.99393e-5 9.20170e-2 HOE-064706
Totals : 1.01888e-1
Results obtained with enhanced integrator!
€890 EC-FPD 11/24/00 8:42:25 AM MYL Page 1 of 2

Treated Com Forage Sample 33063902
Analyzed in Set 3F, Curve 1, Injection No. 18

Residues of Parent + M1 Equivalent to 0.1348 pg/g Glufosinate as Uncorrected Free Acid
Residues Metabolite M2 Found Equivalent to 0.0199 pg/g Glufosinate as Uncorrected Free Acid
Total Residues of Glufosinate Reported as 0.23 ug/g Free Acid, Corrected for Recovery

Figure 5i. Typical Chromatograms of Treated Corn Forage from the Analysis for Residues
of Glufosinate Ammonium in Comn Forage
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Data File C:\HPCHEM\2\DATA\GLUFOSIN\20NOVOOA.S\038F4201.D Sample Name: 33176703
corn forage TRT 33176703

12.5 g sample weight; S00 mlL extraction volume; 100 mL
aliquot; 5.0 mL final volume in mechyl acetate

#00029¢0 S_e: # 3F

Injection Date : 11/21/00 3:14:31 BPM Seq. Line : 42
Sample Name : 33176703 Vial : 38
Acq. Operator : MYL Inj : 1

Inj Volume : § ul
Sequence File : C:\HPCHEM\ 2\ SEQUENCE\GLUFOSIN\ 20NOVOOA. S
Acg. Method : C:\HPCHEM\ 6890GC\METHODS\GLUFOSIN.M
Last changed : 11/20/00 5:57:08 PM by MYL
Analysis Method : C:\HPCHEM\6890GC\METHODS\GLUFOSIN.M
Last changed : 11/21/00 $:34:35 PM by MYL
GC Determination of Glufosinate-Ammonium and its Metabolitas

PO RO IK SRRSO Y -
190 pA 1 . |
i
2000 4

- 1500 -

. 3

g 2

500 ; L

a
‘ I E L

) 28 3 IS 10 125 5 78 2 s

External Standard Report

- Sorted By : Si

Calib. Data Modiflcd H 11/21/00 5:34:26 PM
Multiplier H 1.0000
Dilution ’ : 1.0000

Signal 1: FPD2 B,

RetTime Type Area Amt/Area Amount Grp Name
{min} 150 pA*s . {ng/mL]
5.518 BP 325.06122 5.0397%a~5 1.63824e-2 HOE-070951
19.789% BB 3463.20679 S.72062e-5 1.98117e-1 HOE-064706
Totals : . 2.14499%e-1

Results obtained with enhanced integrator!

6830 EC-FPD 11/21/00 S5:39:28 PM MYL ’ Page 1 of 2

Treated Corn Forage Sample 33176703
Analyzed in Set 3F, Curve 2, Injection No. 38

Residues of Parent + M1 Equivalent to 0.3963 pg/g Glufosinate as Uncorrected Free Acid
Residues Metabolite M2 Found Equivalent to 0.0336 pg/g Glufosinate as Uncorrected Free Acid
Total Residues of Glufosinate Reported as 0.48 pg/g Free Acid, Corrected for Recovery .

Figure 5j. Typical Chromatograms of Treated Corn Forage from the Analysis for Residues
of Glufosinate Ammonium in Com Forage
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Daca File C:\HPGIE‘!\Z\DATA\GLUFOSIN\OBDECOOA.5\0071-'1101.D a.013 i#g/mL
0.015 ug/mL HOE-064706 & Q709S1
G8G9I1INov(a0-0.01SMIX
#000290 Set # 1G
Injection Date : 12/8/00 9:54:42 PM Seq. Line : 11
Sample Name : 0,015 ug/mb .Vial 7
Acq. Operator s MYL Inj : 1
: Inj Volume : s al
Sequence File : C:\KPCBEM\Z\SEQUWCB\GDUFOSIN\OSDECQOA.S
Acq. Method H c:\m\sasocc\mmos\mosm.u
Last changed : 12/8/00 4:47:08 PM by MYL
Analysis Method : C:\HPG!M\SSSOGC\HBTRODS\GIHPOSIN.H
Last changed : 12/11/00 4:47:53 PM by MYL
GC Determination of Glufosinate-Amnonium and its Metabolites
PO USUECOTA SR Oy
120 pA )
17%0
1300
. 1250 4
1000 5
i : :
750 g §
0. g g
250 = 3
2 3
1 ° 2 ;
23 s 78 10 118 18 il )
BExternal Standard Report
Sorted By - : Sigmal -
Calib. Data Modified : Monday, December 11, 2000 4:47:04 PM
Multiplier H 1.0000
Dilution H 1.0000
Signal 1: FPD2 B,
RetTime Type Area Amt/Area Amount Grp Name
(min] 150 pArs {ug/mL] -
S5.476 PB 346.68015 4.43531e-5 1.53764e-2 HOE-070951
19.757 BBA 200.24312 7.94717e~5 1.59137e-2 HOE-064706
Totals : ) 3.12300e-2
Results obtained with enhanced intagrator!

6890 EC-FPD 12/11/00 4:58:20 M MYL Page 1 of 2

0.015 pg/mL Each HOE-070951 and HOE-064706 Derivative Calibration Standards

Each Equivalent to 0.03 pg/g Glufosinate as the Free Acid (HOE-035956)
Analyzed in Set 1G, Curve 1, Injection No. 7

Figure 6a.  Typical Chromatogram of a Low Level Mixed Calibration Standard from the
Analysis for Residues of Glufosinate Ammonium in Corn Grain
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Data Filg C:\HPCI'IB(\2\DATA\GLUFOSIN\OSDBCOOA.S\019F2301.D 0.30 pg/mL
0.30 pg/mL HOE-064706 & 070951
G8G313Nov0q-a.30MIX :
#000290 Set ¥ 1G
Injection Date : 12/9/00 3:58:45 AM Seq. Line : 23
Sample Name 1 0.30 pg/mb vial : 19
Acg. Operator : MYL Inj : 1
Inj Voluma : § gl
Sequence File s C:\HPCHEM\Z\SEQUENCE\GLUFOSIN\OBDSCUOA.S
Acg. Method : C:\HPCHEM\ 6§890GC\METHODS\GLUFOSIN .M
Last changed : 12/8/00 4:47:08 M MYL
Analysis Mechod : C:\HPCHEM\6390GC\METHODS\GLUFOSIN.M
Last changed + 12/11/00 4:47:53 PM by MYL
GC Determination of Glufosinate-Ammonium and its Metabolites
(T PO, TR OO SUTSFZIOT L
150 pA . -
0. §
q B
S 8 3
B 120 3 §
-
1000 4 9 §
750 §
500 4
2504
1 ° v
28 5 7s 18 123 )] 173 ) mio
External Standard Report
Sorted By : : Signal .
Calib. Data Modified : Monday, December 11, 2000 4:47:04 PM
: Multiplier t 1.0000
- Dilution : 1.0000
Signal 1: FPD2 B,
RecTime Type Azrea Amt/Area Amount Grp Name
(min} 150 pA*s _ (ng/mL]
S.467 BB 7790.77441 3.93834e-5 3.06827e-1 HOE-070951
19.724 BBA 6049.28271 $.26313e-5 3.18382e-1 HOE-064706
Tocals : ' §.25209e-1
Results obtained with enhanced integrator!
6890 EC-FPD 12/11/00 $:00:30 PM MYL Page 1 of 2

0.30 ug/mL Each HOE-070951 and HOE-064706 Derivative Calibration Standards

Each Equivalent to 0.60 pg/g Glufosinate as the Free Acid (HOE-035956)
Analyzed in Set 1G, Curve 1, Injection No. 19

Typical Chromatogram of a High Level Mixed Calibration Standard from the
Analysis for Residues of Glufosinate Ammonium in Corn Grain

Figure 6b.
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Data File C:\HBCHEM\2\DATA\GLUFOSIN\Q8DECOOA.S\009F1301.D UTC 32889301
corn ontrol 32889801
12.5 g sample weight; S00 mL extraction volume; 100 me
aliquot; 5.0 mL final volume in methyl acatace

#000290 Set §# 1G

@mit o5%—o

Injection Date : 12/8/00 10:55:23 PM Seq. Line : 13
Sample Name - + UTC 22889801 vial : 9
Acq. Operator : MYL Inj : 1

Inj Volume : 3 pl
Sequence File H C:\HPCH.BM\Z\SEQU'ENCE\GLUFOSIN\OSDECOOA.S

Acg. Method : C:\HPG{EM\EBSOGC\MBODS\GLUPOSIN.M
Last changed : 12/8/00 4:47:08 FPM by MYL
Analysis Method : C:\M\SSSOGC\WDS\GLUFOSIN.M
Last changed t 12/11/00 4:47:53 M by MYL
GC Determination of Glufosinate-Ammonium and its Metabolites
[ FPUTY, TROEC X S TRPTIOT.DY
150 pA )
1790
1500
T 1250 :
10004 7 ! .
750 i
500 4 HOC - 0F09ST X X HoC-obiTeb
250 4
1 o.M . A A AN
23 ] 7s _10 118 15 173 ) mid

External Standard Report

Sorted By : : Signal

Calib. Data Modified : Monday, December 11, 2000 4:47:04 PM
- ) Multiplier : 1.0000 :
- : Dilution s 1.0000

Signal 1: FPD2 B,

RetTime Type Area Amt/Area Amount Grp Name

{min] 150 pA*s | | (pg/mL)

5.487 - - - HOE-070951

19.724 - - - HOE-064706
Totals : 0.00000 ¥ Mo (o Lot wreess
Results obtained with enhanced integrator! Ut w11 Baego.
1 Warnings or Errors : MYw oq%‘ ol
Warniag : Calibrated compound(s) not found 4

6890 EC-FPD 12/11/00 4:58:42 PM MYL Page 1 of 2

. ) Control Corn Grain Sample 32889801
Analyzed in Set IG, Curve 1, Injection 'No. 9

Figure 7i Typical Chromatograms of Control Corn Grain from the Analysis for Residues of
Glufosinate Ammonium in Corn Grain :
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Data File C;\HPCHEM\2\DATA\GLUFOSIN\11DECOOA.S\G09F1301.D UTC 33061201
corn ontrol 33061201
12.5 g sample weight; S00 mlL extraction volume; 100 mL
aliquot; 5.0 mL final volume in methyl acetate
$00029¢0 s . Set # 26
jw © e
@it 053~ :
Injection Date : 12/12/00 2:01:49 AM Seq. Line : 13 i
Sample Name . : UTC 33061201 vial : 9
Acg. Operator : MYL Inj : )
Inj Volume : § ul

Sequence Pile : C:\HPCHEM\2\SEQUENCE\GLUFOSIN\11DECOOA.S
Acq. Method : C:\HPCHEM\6890GC\METHODS\GLUFOSIN.M

Last changed : 12/11/00 6:25:18 PM by MYL
Analysis Method : C: \nvcam\sssoac\mmns\c:.uvosm M
Last changed . : 12/14/00 8:18:21 AM by MYL
GC Determination of Glufosinate-Ammonium and its Metabolites
[ FPUIX T I ST
150 pA '
1730 4
T 15004
. 1230 4
1000 4
730 4
MNog-gtaayy ¥
500 3 Ho€ ~oedTob
0] I' A 1 L 1
1 ° A

23 3 s 10 123 s its 2 g

External Standard Report

Sorted By : Sigmal
Calib. Data noditicd : Thursday, December 14, 2000 8:11:17 AM
Multiplier :. 1.0000
Dilution : 1.0000

Signal 1: FPD2 B, 4
RetTime Type Area Amt/Area Amount Grp Name

(min] l150 pA's | | (ug/mL}
5.472 - - - KOE 070951
19.74S - - - HOE-064706
Totals : ‘ 0.00000 W Y ~AdiRn Tms atemd
d [ e N
Results obtained with enhanced integrator! o~ 1% Bie 0O,
1 Warnings or Exrors :
i }.c/t.m-&.-ol
Warning : Calibrated compound(s) not fdound .
6890 EC-FPD 12/14/00 8:22:34 AM MYL Page 1 of 2

Control Corn Grain Sample 33061201
Analyzed in Set 2G, Curve |1, Injectxon No. 9

Figure 7b.  Typical Chromatograms of Control Comn Grain from the Analysis for Residues of
Glufosinate Ammonium in Corn Grain
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Data File C:\HPCHEM\2\DATA\GLUFOSIN\12DECQOA.S\009F1201.0D UTC 33064701
corn grain control 33064701
12.5 g sample weight; 500 mL extraction volume; 100 mL
aliquot; 5.0 mL final volume in methyl acetate
$#000250 Set # 3G
/"
Injection Date : 12/13/00 1:00:38 AM Seq. Line : 12 ’
: . Sample Name ¢+ UTC 33064701 Vial : 9
Acg. Operator : MYL ‘ Inj : 1
Inj Volume : S ul
Sequence Pile : C:\HPCHEM\2\SEQUENCE\GLUFOSIN\12DECOO0A.S
Acq. Method : C:\HPCHEM\ 6§890GC\METHODS\GLUFOSIN.M
Last changed : 12/11/00 6:25:18 PM by MYL .
Analysis Method : C:\HPCHEM\6890GC\METHODS\GLUFOSIN.M
Last changed : 12/14/00 8:59:50 AM by MYL
GC Determination of Glufosinate-Ammonium and its Metabolites
[T R PUT . T ZOCOU S SR Y2OT0F
180 pA .
1730
“* 1800
1250
1000 4
7%0 4 ) “
300 Not-o¥orri X % MuS -obyYoi
- 1
ol AN
23 ) s 18 113 13 . \78 » it
External Standard Report
Sorted By : Signal
Calib. Data Modified : Thursday, December 14, 2000 8:51: 39 AM
Multiplier 8 1.0000.
Dilution : 1.0000
Signal 1: FPD2 B, _
RetTime Type Area Amt/Area Amount Grp Name
[min] 150 pA*s | | {zg/mL]}
5.465 - - - - HOE-0709S1
19.723 - - - HOE-064706
Totals : 0.00000 ¢ ?-Ll. Af..:t..., [- S V. |
Results obtained with enhanced integrator! Ltant e 14 Sra 0.
1 Warnings or Errors :
MNL av t.—.e.
Warning : Calibrated compound(s) not found

68950 EC-FPD 12/14/00 9:02:36 AM MYL Page 1 of 2

~ Control Corn Grain Sample 33064701
Analyzed in Set 3G, Curve 1, Injection No. 9

Figure 7c.  Typical Chromatograms of Control Corn Grain ﬁ'om the Analysxs for Resxdues of
Glufosinate Ammonium in Corn Grain
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corn ontrol « 0.050 ug/g HOE-039866

Daca File C:\HPCHEM\2\DATA\GLUFOSIN\0@DECOOA.S\011F1701.0 0.050 ug/g ¢

control 32889801
12.5 g sample weight; 500 mL extraction volume; 100 mL
aliquot; S.0 mL final volume in methyl acecate

#000290 . Set B 1G

B M -r%\..o\

Injection Date : 12/9/00 12:5§:47 AM Seq. Line : 17
Sample Name : 0.050 ug/g P vial : 13
Acg. Operator : MYL Inj

H 1
Inj Volume : 5 41
Sequenca File : C:\HPCHEM\ 2\ SEQUENCE\GLUFOSIN\ 08DECOOA.S
Acq. Method : C:\HPCHEM\ 6390GC\METHODS\GLUFOSIN. M
Last changed : 12/8/00 4:47:08 PM by MYL )
Analysis Mechod : C: \HPCHEM\ 6 90GC\METRODS \GLUFOSIN. M

Last changed : 12/11/00 4:47:53 PM by MYL
GC Determination of Glufosinate-Ammonium and its Metabolites
e PPUTY, VORI TIFTTOTIY
150 pA
1 17304
1500
1250 I
1000 4 g
50 3
500 4 Het~ av0a51 X §
250 1 ]
-
O-M A A y - - .:r
) 23 3 rs 10 - 138 18 __. i ) oio
- External Standard Report
Sorted By s Signal .
Calib. Data Modified - Monday, December 11, 2000 4:47:04 PM
Mulrtiplier o2 1.0000 .
Dilution : 1.0000
Signal 1: FPD2 B,
RetTime Type Area Amt/Area Amount Grp Name
{min] 150 pA*s | | (ng/mb]
$.467 . T - - - HOE-0709S1
19.727 BB 401.042683 6.55728e~5 2.62975e-2 HOE-064706
Totals : ' 2.62975e-2 ¥ He Ao Tma s
w-l, Ao
Results obtained with enhanced integrator! aaat on }) Mg 00
1 Warnings or Brrors : . - j 1 °$X‘.‘g'
Warning : Calibrated compound(s) not found
6890 EC-FPD 12/11/00 4:59:26 PM MYL Page 1 of 2

Figure 8a.

Control Corn Grain Sample 32889801
Fortified at 0.05 pg/g HOE-039866 (P)

0.0544 pg/g Equivalent Glufosinate Found as Free Acid, 109% Recovery
Analyzed in Set 1G, Curve 1, Injection No. 13

Typical Chromatograms of Control Corn Grain Fortified at 0.05 ug/g from the
Analysis for Residues of Glufosinate Ammonium in Com Grain
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Page 109

Data File C:\HPCHEM\2\DATA\GLUFOSIN\11DECOOA.S\03QF3401.D 0.050 ug/g M1M2
corn ontrol + 0.050 pg/g HOE-099730+HOE-061S517

control 33061201
12.5 g sample weight; S00 mL extractioa volume; 100 mL
aliquot; 5.0 mL final volume in methyl acetace

#000290 Set # 2G

@ Ui of k—~- )

Injection Date : 12/12/00 12:39:24 PM Seq. Line : 14
Sample Name : 0.050 pg/g MIM2 vial : 30
Acg. Operator : MYL Inj : 1

Inj Volume : § gl
Sequence Pile : C:\HPCHEM\ 2\ SEQUENCE\GLUFOSIN\11DECOOA.S .
Acqg. Method : C:\HPCHEM\6890GC\METHODS\GLUFOSIN.M
Last changed : 12/11/00 6€:25:18 PM by MYL
Analysis Method : C:\HPCHEM\6890GC\METHODS\GLUFOSIN.M
Last changed : 12/14/00 8:32:40 AM by MYL
GC Determination of Glufosinate-Ammonium and its Metabolites

[ FPOTE TTOECTOCS X SRT Y

158 pA
L. 17504
N 1500 4
o 1290 4 '
1000 4 é § .
750 4 5
- 3 :
2%0 4 z 8
b P~
K ,_w 2 | :
7 3 7s @ N K RIS ) P o
External Standard Reporzt
Sorted By H Signal
Calib. Data Modified : Thursday, December 14, 2000 8:31:28 AH
Multiplier _ : 1.0000
Dilution t 1.0000
Signal 1: FPD2 B,
RecTime Type Area Amt/Area Amount Grp Name
{min] 150 par*s (pg/mL]
$.474 PB 438.89932 4.34723e~5 1.90800e-2 HOE-070951
19.723 BP 472.92410 5.81766e~5 2.75131le-~2 HOE-064706
Totals : . 4.65931e-2
Results obtained with enhanced integrator!
6890 EC-FPD 12/14/00 8:41:12 AM MYL Paga 1 of 2

Control Corn Grain Sample 33061201
Fortified at 0.05 ug/g HOE-099730 (M1) + 0.05 ug/g HOE-061517 (M2)

HOE-099730 Fort. (M1) - 0.0562 pg/g Equivalent Glufosinate Found as Free Acid, 112% R&covery
HOE-061517 Fort. (M2) - 0.0386 pg/g Equivalent Glufosinate Found as Free Acid, 77% Recovery
Analyzed in Set 2G, Curve 2, Injection No. 30

Figure 8b.  Typical Chromatograms of Control Comn Grain Fortified at 0.05 pg/g from the
Analysis for Residues of Glufosinate Ammonium in Corn Grain
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Data File C: \HIPCHEM\Z\DATA\GLUFOSIN\IZDECOOA S\030F3301.D 0.050 pug/g M1IM2
corn grain control + 0.050 pug/g HOE-099730+HOE-061517
control 33064701
12.5 g sample weight; 500 mL extraction volume; 100 mL
aliquot; 5.0 mL final volume in methyl acetate

#0002%0 Set # 3G

Injection Date : 12/13/00 11:37:42 AM Seq. Line : 33

Sample Name : 0.050 pg/g MIM2 vial : 30
© Acqg. Operator : MYL Inj : 1

Inj Volume : S pl

Sequence File : C:\HPCHEM\2\SEQUENCE\GLUFOSIN\12DECOOA.S

Acq. Method : C:\HPCHEM\§390GC\METHODS \GLUFOSIN.M

Last changed : 12/11/00 6:2%5:18 PM by MYL

Analysis Method : C:\HPCHEM\§89QGC\METHODS\GLUFOSIN.M

Last changed : 12/14/00 9:19:21 AM by MYL

GC Determination of Glufosinate-Ammonium and its Metabolites

(—FPUL S {TZOECPC ST TXIT-T}
190 pA
7%
- 1500 4
1250 3
1000 -
3 A g
50 g 3
- g :
250 ] 3 8
-
1 o-h‘# - NN A
23 ) 73 0 12.8 18 o 118 2 g
External Standard Report
Sorted By ' : Signal
Calib. Data Modified Thursday, December 14, 2000 9:11:32 AM
Multipliexr : 1.0000 .
Dilution : 1.0000
Signal 1: FPD2 B,
RetTime Type Area Amt/Area Amount Grp Name
(min] 150 pA*s (ug/mL]
$.466 BB © 428.75156 4.51072e-5 1.92496e-2 HOE-070951
19.721 BB 457.08905 5.80570e-5 2.65372e-~2 HOE-064706
Totals : ) 4.57868e~-2
Results obtained with enhanced integrator!
63390 EC-FPD 12/14/00 9:23:25 AM MYL » Page 1 of 2

Control Corn Grain Sample 33064701
Fortified at 0.05 pg/g HOE-099730 (M1) + 0.05 pg/g HOE-061517 (M2)

HOE-099730 Fort. (M1) - 0.0537 pg/g Equivalent Glufosinate Found as Free Acid, 107% Recovery
HOE-061517 Fort. (M2) - 0.0388 ug/g Equivalent Glufosinate Found as Free Acid, 78% Recovery
Analyzed in Set 3G, Curve 2, Injection No. 30

Figure 8c. Typical Chromatograms of Control Corn Grain Fortified at 0.05 pg/g from the
Analysis for Residues of Glufosinate Ammonium in Corn Grain
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corn TRT 32889802

Dow AgroSciences LLC
Study ID: 000290
Page 111

Data File E:!HPQ@\Z\DATA\GLUFOSIN\OBDBCOOA.S\OIEFZZOI.D Sample Name: 3288980:

12.5 g sample weight; 500 mL extraction volume; 100 mL,

aliquot; 5.0 mL final volume in methyl acecate
#000290 Set ¥ 1G
MY oi%-atl »

Injection Date : 12/9/00 3:28:21 AM
Sample Name : 32889802
Acg. Operator s MYL

Seq. Line : 22

vial : 18
Inj : 1

Inj Volume : S ul

Sequence File : C:\HPCHEM\2\SEQUENCE\GLUFOSIN\0SDECQOA.S
Acg. Method : C:\HPCHEM\6890GC\METRODS\GLUFOSIN.M

Last changed : 12/8/00 4:47:08 BM by MYL

Analysis Method : C:\HPCHEM\G890GC\METHODS\GLUFOSIN.M

-Last changed : 12/11/00 4:47:53 PM by MYL

GC Determination of Glufosinate-Ammonium and its Metabolites

—_—'mmm

150pA
1790 4

19004
L E 1250
1000 4

730 4

3001 MeE-DFoar1 X

1 ) °_A_L ~ o ot

R Hef - DeY¥06

2s 5 s 18 128

[T 7.8 2 mig -

External Standard Report

Soxted By : Signal
Calib. Data Hoditied :
* . Multiplier : . 1.0000
Co. Dilution S 1.0000

g ' ' Signal 1: FPD2 B,
RetTime Type Area Amt/Area Amount

{min] 1so pA*s | - (ug/mt.l
$.467 - -
19.72¢ - -

Totals : i 0.00000

Results obtained with enhanced integrator!
1 Warnings or Errors :

Warning : Calibratad compound(s) not found

6890 EC-FPD 12/11/00 $:00:18 PM MYL

Treated Corn Grain Sample 32889802

Monday, December 11, 2000 4:47:04 BM

Name
808-070951
303-064706
)E. adeTan L Ored
La g o 3
e 1] A a0,

HV"— o‘?——-"

Page 1 oﬁ 2

Analyzed in Set 1G, Curve 1, Injection No. 18

Residues of P + M1 Equivalent to Non-Detection
Residues Metabolite M2 Found Equivalent to Non-Detection
Total Residues of Glufosinate Reported as ND

Figure 9a.  Typical Chromatograms of Treated Corn Grain from the A.nal)'SIS for Residues of

Glufosinate Ammonium in Comn Grain
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Data File C:\HPCHEM\2\DATA\GLUFOSIN\0S8DECOOA.S\035F3901.D Sample Name: 32893602

corn T 32893602
12.5 g sample weight; S00 mL extraction volume; 100 ml
aliquot; 5.0 mL final volume in methyl acetate

#000290 Set # 1G

@ rmvL of%—sul

Injection Date : 12/9/00 12:04:31 PM Seq. Line : 39 5
Sample Name : 32893602 vial : 13s

Acq. Operator : MYL Inj : 1

Inj Volume : S al

Sequence File C: \HPCHEM\ 2\ SEQUENCE\GLUFOSIN\ 08DECOOA.S

Acq. Method C:\HPCHEM\ 68 90GC\METHODS\GLUFOSIN.M
Last changed : 12/8/00 4:47:08 PM by MYL
Analysis Method : C:\HPCHEM\6890GC\METHODS\GLUFOSIN.M
Last changed + 12/11/00 5:50:07 PM by MYL
GC Determination of Glufosinate-Ammonium and its Metabolites
(PO TOECOEC SIS INYO)
150pA L.
1730 4
1500
1250 4
1000 4
750 _ .
500 po-ptoa W ¥  mec-obfton
= J !
ol ~
25 [ 75 10 128 18 178 2

External Standard Report

Sorted By B 8ignal ’
Calib. Data Modified Monday, December 11, 2000 5:49:06 PM
Multiplier 3 1.0000 :
Pilution : 1.0000 - )
Signal 1: FPD2 B, ' . . =
RetTime Type Azea Amt/Area Amount Grp Name

(min] 150 pA*s | | {ng/mL] -

5.473 - - - HOR-070951

19.732 - - - HOE-064706
Totals : : 0.00000 ¥ 440 LTaBo Line arad
Results obtained with enhanced integrator! v~ 1t Mo v,
1 Warnings or Errors :

MY o q.a-\..m

Warning : Calibrated compound(s) not found -

6890 EC-FPD 12/11/00 6:03:23 PM MYL Page 1 of 2

Treated Corn Grain Sample 32893602
Analyzed in Set 1G, Curve 2, Injection No. 35

Residues of P + M1 Equivalent to Non-Detection
Residues of Metabolite M2 Equivalent to Non-Detection
Total Residues of Glufosinate Reported as ND

Typical Chromatograms of Treated Corn Grain from the Analysis for Residues of
Glufosinate Ammonium in Corn Grain
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Data File C;\HPCHEM\2\DATA\GLUFOSIN\OSDEC00A.S\037F4101.D Sample Name: 32893603
corn T 32893601

12.5 g sample weight; 500 mL extraction volume; 100 mL
aliquot; 5.0 mL final volume in methyl acecate

#000290 Set # 1G
@ my or<1<_~n
Injection Date : 12/9/00 1:05:12 PM Seq. Line : 41
Sample Name : 32893603 vial : 137
Acq. Operator : MYL Inj : 1
Inj Volume : $§ ul
Sequence File : C:\HPCHEM\ 2\ SEQUENCE\GLUFOSIN\08DECOOA.S
Acq. Mechod : C:\HPCHEM\6890GC\METHODS\GLUFOSIN.M
Last changed : 12/8/00 4:47:08 PM by MYL
Analysis Method : C: \HPCHEM\ 68 90GC\METHODS\GLUFOSIN.M
Last changed : 12/11/00 5:50:07 PM by MYL
GC Determination of Glufosinate-Ammonium and its Metabolites
PO, OCECIICSUTFATIY.Y
150 pA ’
17%0
1500
- 1230 4
1000
40 4
500 pog-oveaty X % Hof-0v4 oL
230 - 1
1 O-M A AN —
) 28 3 73 10 125 13 17.8 a mid
External Standard Report
Sorted By : Signal
Calib. Data Modified - Monday, December 11, 2000 5:49:06 PM
Multiplier 1.0000
. Dilution 1.0000
Signal 1: FPD2 B,
RetTime Type Area Amt/Area Amount Grp Name
(min} 150 pA*s | {ug/mL] |
5.473 - - HOE-070951
19.732 - - HOE-064706
Totals : 0.00000 ¥ H«.,_.:QZ.I'..\ Tine onemd
. el
Results obtained with enhanced integrator! w PRy FOE TS
1 W ings or Errors :
arning . MYL o4 k«.m
Warning : Calibrated compound(s) not found .
6890 EC-FPD 12/11/00 6:03:46 PM MYL Page 1 of 2

Treated Corn Grain Sample 32893603
Analyzed in Set 1G, Curve 2, Injection No. 37

Residues of P + M1 Equivalent to Non-Detection
Residues of Metabolite M2 Equivalent to Non-Detection
Total Residues of Glufosinate Reported as ND

Typical Chromatograms of Treated Corn Grain from the Analysis for Residues of
Glufosinate Ammonium in Corn Grain

Figure Sc.
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Data File C:\HPCHEM\2\DATA\GLUFOSIN\11DECOOA.S\018F2201.D Sample Name: 33061202
corn TRT 33061202

12.5 g sample weight; S00 mL extraction volume; 100 mL
aliquot; 5.0 mL final volume in methyl acetace

#0Q 0&3&‘:! o Set # 2G

Injection Date : 12/12/00 6:35:11 AM Seq. Line : 22
Sample Name : 33061202 Vial : 18
Acq. Operator : MYL Inj : 1

Inj Volume : S ul

Sequence File C:\HPCHEM\ 2\ SEQUENCE\GLUFOSIN\11DECO0A. S

Acq. Method : C:\HPCHEM\6890GC\METEODS\GLUFOSIN . M
Last changed : 12/11/00 6:25:18 PM by MYL
Analysis Method : C:\HPCHEM\6890GC\METHODS\GLUFOSIN.M
Last changed : 12/14/00 8:18:21 AM by MYL
GC Determination of Glufosinate-Ammonium and its Metabolites
[T FPUT R, T TORCIUX SUTSFZ0Y Y
150 pA ’
1750 4
T 1500
- 1250
1000 4 - 3
7504 g 5
0. 8 g
M -
250 8 ]
- -
1 0 M——A—A—Aﬂ bvd AL NN o
25 ) s 10 128 18 o118
External Standaxd Report
Sorted By . : Signal
Calib. Data Modified Thursday, December 14, 2000 8:11:17 AM
Multiplier : 1.0000
. Dilution : 1.0000
Signal 1.:‘ FPD2 B,
RetTime Type Area Amt/Area Amount Grp Name
{min] 150 pArs (ug/mL]
5.472 PB 222.04556 4.52215e-5 1.00412e-2 . mz-o'iossz.
19.725 BB 243.58322 6.10683e-5 1.48752e-2 HOE-064706
Totals : ’ T 2.49164e-2
Results obtained with enhanced integrator!
6890 E'C-FPD 12/14/00 8:24:10 AM MYL Page 1 of 2

Treated Comn Grain Sample 33061202
Analyzed in Set, 2G, Curve 1, Injection No. 18

Residues of P + M1 Equivalent to 0.0304 ug/g Glufosinate as Uncorrected Free Acid
Residues Metabolite M2 Equivalent to 0.0203 pg/g Glufosinate as Uncorrected Free Acid
Total Residues of Glufosinate Reported as (0.055 ng/g) Free Acid, Corrected for Recovery

Figure9d.  Typical Chromatograms of Treated Corn Grain from the Analysis for Residues of |
Glufosinate Ammonium in Corn Grain
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Data Pile C:\HPCHEM\2\DATA\GLUFOSIN\11DECOOA.S\019F2301.D Sample Name: 33061203
corn &FRT 33061203

12.5 g sample weight; 500 mL extraction volume; 100 mL
aliquot; 5.0 mL final volume in methyl acetace

#000290 Set # 26

D My of k.aol

Injection Date : 12/12/00 7:05:31 AM Seq. Line : 23 "

Sample Name : 33061203 Vial : 19

Acqg. Operator : MYL Inj :. 1
Inj Volume : § pul

Sequence File : C:\HPCHEM\2\SEQUENCE\GLUFOSIN\1lDEGCOOA.S

Acq. Method : C:\HPCHEM\§890GC\METHODS \GLUFOSIN. M

Last changed : 12/11/00 6:25:18 PM by MYL

Analysis Method : C:\HPCHEM\6890GC\METHODS\GLUFOSIN.M

Last changed : 12/14/00 8:18:21 AM by MYL

GC Determination of Glufosinate-Ammonium and its Metabolites

[ FPULX TTOECOKSUT 0T T]
150pA :
1790
T 19904
1250 4
1000 4 = E
2 .
730 4 R
% H 3
] % g
- ]
e W VO N S X :
' o oS NN —
23 ) 73 10 128 15 .. 178 ) ol

External Standard Report

Sorted By : Signal
Calib. Data Hodiﬁ.cd : Thursday, December 14, 2000 8:11:17 AM
Multiplier : 1.0000
Dilution : 1.0000

Signal 1: FPD2 B,

RetTime Type Area Amt/Azrea Amount Grp Name
[min] 150 pA*s (pg/mL]
5.46S5 PP 160 29135 4.6244008-5 7.78247e-3 HOE-Q070951
19.720 BB 240.85057 6.11536e-5 1,47289%e-2 HOE-064706
Totals : 2.25114e-2

_ Results obtained with' enhanced integrator!

6890 EC-FPD 12/14/00 8:24:21 AM MYL Page 1 of 2

Treated Corn Grain Sample 33061203
Analyzed in Set 2G, Curve 1, Injection No. 19

Residues of P + M1 Equivalent to 0.0301 pg/g Glufosinate as Uncorrected Free Acid
Residues of Metabolite M2 Equivalent to 0.0158 pg/g Glufosinate as Uncorrected Free Acid
Total Residues of Glufosinate Reported as (0.048 pg/g) Free Acid, Corrected for Recovery

Figure 9e. Typical Chromatograms of Treated Corn Grain from the Analysis for Residues of
Glufosinate Ammonium in Corn Grain
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Data File C:\HPCHEM\2\DATA\GLUFOSIN\11DECOOA.S\0J6F4001.D Sample Name: 32905302
corn §AGeeIRT 32905302
12.% g sample weight; 500 mL extraction volume; 100 mL
aliquot; 5.0 mL final volume in methyl acetate

#000230 Set # 2G

® e os‘%o H

Injection Date : 12/12/00 3:41:17 PM Seq. Line : 40 g
Sample Name : 32905302 vial : 13§

Acqg. Operator MYL - Inj: 1
Inj Volume : § pl

Sequence File : C:\HPCHEM\2\SEQUENCE\GLUFOSIN\11DECOOA.S

Acg. Method + C:\HPCHEM\6890GC\METHODS\GLUFOSIN.M

Last changed : 12/11/00 §:25:18 PM by MYL

Analysis Method : C:\HPCHEM\6390GC\METHODS\GLUFOSIN.M

Last changed : 12/14/00 8:32:40 AM by MYL

GC Determination of Glufosinate-Ammonium and its Metabolites

e EPUT Y, (TIORGOS ISP RO DY
15004 ) t
1730
" 1500
.l 1290 4
o 1000
7%0]
00 pog-oroist ¥ X ol-0YTob
- 1
. o ~
23 3 £ _10 128 [ . 178 - mid
" External Standard Report
SQr:ad By : Signal
Calib. Dat'.a Modiﬂicd : Thursday, December 14, 2000 8:31:28 AM
Multiplier : 1.0000
Dilution : 1.0000
8ignal 1: FPD2 B,
RetTime Type Area Amt/Area Amount Grp Naﬁ
(minl 150 pA*s | (ug/mbL] .
5.467 . - - - HOE 070951
19.726 , - - - HOE-064706
Totals : 0.00000 % ‘“-l- Q
Results obtained with ‘enhanced integrator!
1 Warnings or Errors : . ,qnu.wo
MAL oY
.Warning : Calibrated compound(s) not found
6850 EC-FPD 12/14/00 8:42:16 AM MYL X Page 1 of 2

Treated Com Grain Sample 32905302
Analyzed in Set 2G, Curve 2, Injection No. 36

Residues of P + M1 Equivalent to Non-Detection
Residues of Metabolite M2 Equivalent to Non-Detection Limit
Total Residues of Glufosinate were Reported as ND

Figure 9f. Typical Chromatograms of Treated Corn Grain from the Analysis for Residues of
Glufosinate Ammonium in Com Grain
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Data Pile C:\HPCHEM\2\DATA\GLUFOSIN\12DECOOA.S\018F2101.D Sample Name: 33064702
corn grain TRT 33064702

12.5 g sample weight; 500 ml extraction volume; 100 mL
aliquot; S.0 mL final volume in mechyl acetate

#0002%0 Set # 3G

Injection Date : 12/13/00 5:33:48 AM Seq. Line : 21

Sample Name : 33064702 vial : 18

Acq. Operator : MYL Inj : 1
Inj Volume : S pul

Sequence File : C:\HPCHEM\ 2\ SEQUENCE\GLUFOSIN\12DECOOA.S

Acg. Method : C:\HPCHEM\&890GC\METHODS\GLUFOSIN.M

Last changed : 12/11/00 6:25:18 PM by MYL

Analysis Method : C:\HPCHEM\6890GC\METHODS\GLUFOSIN.M
Last changed : 12/14/00 8:59:50 AM by MYL
GC Determination of Glufosinate-Ammonium and its Metabolites

[ FPOI X T20ECRIC SV 21Ot
150 pA :
1750 4

1500 4

500 Mo€-eFetsl X X NOS-viuTeL

=\ b i

23 ] 78 10 12.3 15 . 178 ] mid

External Standard Report

Sorted By L : Signal
Calib. Data Modified : Thursday, December 14, 2000 8:51:39 AM
Multipliex : 1.0000
Dilution s 1.0000
Signal 1: FPD2 B,
RetTime Type Arsa Amt/Area Amount Grp Name
{min] l150 pA*s | | (ug/mbL]
S.46S - - - HOE-070951
19.723 - - - HOE-064706
Totals : 0.00000 ¢ Yo e Ll Cve oo .
‘ o
Results obtained with ‘enhanced integrator!
1 Warnings or Errors : 14 e 00, -
Warning : Calibrated compound(s) not found . -MYC aq»%.—.n
6890 EC-FPD 12/14/00 9:04:13 AM MYL . Page 1 of 2

Treated Corn Grain Sample 33064702
Analyzed in Set 3G, Curve 1, Injection No. 18

Residues of P + M1 Equivalent to Non-Detection
. Residues of Metabolite M2 Equivalent to Non-Detection
Total Residues of Glufosinate were Reported as ND

Figure 9g.  Typical Chromatograms of Treated Com Grain from the Analysis for Residues of
Glufosinate Ammonium in Com Grain
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Data Pile C:\HPCHEM\2\DATA\GLUFOSIN\12DECOOA.S\019F2201.0 Sample Name: 33064703
corn grain TRT 33064703 :
12.5 g sample weight; S00 mlL extraction volume; 100 mL
aliquot; 5.0 mL final volume in methyl acetace

$#000290 Set # 3G

Injection Date : 12/13/00 6§:04:06 AM Seq. Line : 22

Sample Name : 33064703 vial : 19

Acg. Operator : MYL Inj : 1
Inj Volume : 5 ul

Sequence File : C:\HPCHEM\ 2\ SEQUENCE\GLUFOSIN\ 12DECQ0A.S

Acq. Method : C:\HPCHEM\6890GC\METHODS\GLUFOSIN.M

Last changed : 12/11/00 6:25:18 PM by MYL

Analysis Method : C:\HPCHEM\6§890GC\METHODS\GLUFOSIN.M

Last changed : 12/14/00 8:59:50 AM by MYL

_GC Determination of Glufosinate-Ammonium and its Metabolites

(" FPOTE; TTZDECOIASGTH LYY
150 pA .
1790 4
" 1300 4
- 1250

1000 4

%00 4 Hoc-eYoasy X x Ho€ ~ oeyrec

=4l L !

) 23 5 rs 10 123 _ls KT X ) md

External Standard Report

Sorted By L s Sigmal
Calib. Data Modified : Thursday, December 14, 2000 8:51:39 AM
Multiplier : 1.0000 -
Dilution H 1.0000
Signal 1: FPD2 B,
RetTime Type Area Amt/Area Amount Grp Name
{min) 150 pAr*s | {ug/mL]
S.465 - - - HOE-070951
19.723 - - - HOE-064706
Totals 0.00000 * ""*Qm
‘—--—-l.—‘
Results obtained with enhanced integrator! Py o 14 U0
1 Warnings or Errors : N‘,\_m%-.u\

Warning : Calibrated compound(s) not found

6890 EC-FPD 12/14/00 9:04:26 AM MYL Page 1 of 2

Treated Com Grain Sample 33064703
Analyzed in Set 3G, Curve 1, Injection No. 19

Residues of P + M1 Equivalent to Non-Detection
Residues of Metabolite M2 Equivalent to Non-Detection
Total Residues of Glufosinate were Reported as ND

Figure9h.  Typical Chromatograms of Treated Corn Grain from the Analysis for Residues of
Glufosinate Ammonium in Corn Grain
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Daca File C:\HPCHEM\2\DATA\GLUFOSIN\120DECO0A.S\038F4101.D Sample Name: 33177503
corn grain TRT 33177503
12.5 g sample weight; 500 mlL extraction volume; 100¢ mL
aliquot; 5.0 mL final volume in methyl acetate
#000290 Set # 3G

Injection Date : 12/13/00 3:40:07 PM Seq. Line : 41

Sample Name : 33177503 vial : 38

Acq. Operator : MYL Inj : 1
Inj Volume : S ul

Sequence File : C:\HPCHEM\2\SEQUENCE\GLUFOSIN\12DECOOA.S

Acqg. Method : C:\HPCHEM\6890GC\METHODS\GLUFOSIN.M

Last changsd : 12/11/00 6:25:18 PM by MYL

Analysis Method : C:\HPCHEM\6890GC\METHODS\GLUFOSIN.M
Last changed : 12/14/00 9:19:21 AM by MYL
GC Determination of Glufosinate-Ammonium and its Metabolites

T PO (TDECO SRR TOT DY
150 pA :
17% 4
[ 1500
-z 1250 4
. 2 .
™ 3
<ovorsl a
500 Mot -0 §
” | :
-
1 ,AL ~— NN o
) 2s ] 75 10 123 13 178 F.) mid
External Standard Report
Sorted By - : Signal
Calib. Data Modified Thursday, December 14, 2000 9:11:32 AM
Multiplier : 1.0000
Dilution : 1.0000
Signal 1: FPD2 B,
RetTime Type Area Amt/Area Amount Grp Name
(min} '150 DA*s | | (ug/mL]
5.463 - - . - HOE-070951
19.712 BP 103.59633 7.30192e-5 7.56452e-3 HOE-064706 ®
' H e, AN
Totals : 7.56452e-3 ¥ He
. a~d_ ol
Results obtained with enhanced integrator! st o i} leedo.
1 Warnings or Errors : O aq,k.~o|
Warning : Calibrated compound(s) not fdund
' §890 EC-FPD 12/14/00 9:24:53 AM MYL Page 1 of 2

Treated Corn Grain Sample 33177503
Analyzed in Set 3G, Curve 2, Injection No. 38

Residues of P + M1 Equivalent to 0.0158 pg/g Glufosinate as Uncorrected Free Acid
Residues of Metabolite M2 Equivalent to Non-Detection
Total Residues of Glufosinate Reported as ND, Corrected for Recovery

Figure 9i. Typical Chromatograms of Treated Corn Grain from the Analysis for Residues of
Glufosinate Ammonium in Corn Grain
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Data File C:\HPCHEM\2\DATA\GLUFOSIN\12DECOOA.S\039F4201.D 33177503 DUP
corn grain TRT 33177503 DUP
12.5 g sample weight; 500 mL extraction volume; 100 mL
aliquot; 5.0 mL final volume in methyl acetate

$000290 Set # 3G

Injection Date : 12/13/00 4:10:21 PM Seq. Line : 42
Sample Name : 33177503 DUP vial : 39
Acg. Operater : MYL Inj : 1

Inj Volume : § ul
Sequence File : C:\HPCHEM\2\SEQUENCE\GLUFOSIN\12DECOOA.S

Acg. Method : C:\HPCHEM\ 68 90GC\METHODS\GLUFOSIN. M
Last changed : 12/11/00 6:25:18 PM by MYL
Analysis Method : C:\HPCHEM\6890GC\METHODS\GLUFOSIN.M
Last changed 1°12/14/00 9:19:21 AM by MYL
GC Decgmina:ion of Glufosinate-Ammonium and its Metabolites
[ PO B, (12O SRRy
150 pA :
1730 4
" 1500
. 1250
1000
750 4
004 MNoE -0 F0TT ¢ = Mo =g by 106
= ] l
1 04 e
28 5 7.8 10 128 18 11.s D md
Extarnal Standard Report
Sorted By R Signal
Calib. Data Modified : Thursday, December 14, 2000 9:11:32 AM
Multiplier s 1.0000
Dilution : 1.0000
Signal 1: FPD2 B,
RetTime Type Area Amt/Area Amount Grp Name
{min) 150 pA*s | fug/mL]
$.463 - - - HOE-0709S1
19.725 - - - HOE-064708
. lz: 2, O
Totals : 0.00000 ¢ Yo AT
Results obtained with enhanced integrator! Lo e Vi Sl 00
1 Warnings or Errors :
MNC owq&—-ol
Warning : Calibrated compound(s) not found _
6890 EC-FPD 12/14/00 9:25:04 AM MYL Page 1 of 2

Treated Corn Grain Sample ID. 33177503 - Duplicate Analysis
Analyzed in Set 3G, Curve 2, Injection No. 39

Residues of P + M1 Equivalent to Non-Detection
Residues of Metabolite M2 Equivalent to Non-Detection
Total Residues of Glufosinate Reported as ND

Figure 9j. Typical Chromatograms of Treated Corn Grain from the Analysis for Residues of
Glufosinate Ammonium in Corn Grain

Dow AgroSciences Protocol Number: 000290 Page T2




Dow AgroSciences LLC
Study ID: 000290

Page 121
Daca File C:\HPCHEM\2\DATA\GLUFOSIN\29DECO0A.S\QQ7F1101.D 0.015 ug/mL
0.015 ug/mL HOE-064706 & 070951
G8G913Nov00-0.015MIX
#000290 Set # 1S
L2 1
Injection Date : 12/30/00 12:35:44 AM Seq. Line : 11
Sample Name : 0.015 ug/mL vial : 7
Acqg. Operator : MYL Inj : 1
Inj Volume : 5 pl
Sequence File : C:\HPCHEM\ 2\ SEQUENCE\GLUFOSIN\29DECO0A.S .
Acq. Method : C:\HPCHEM\ 6890GC\METHODS\GLUFOSIN.M
Last changed : 12/29/00 6:48:38 PM by MYL
Analysis Mechod : C: \HPCHEM\ §890GC\METHODS \GLUFOSIN.M
Last changed : 1/3/01 S:26:35 PM by MYL
GC Determination of Glufosinate-Ammonium and its Metabolites
————FPOT, TIOECIICSUT7FTTOTDY
150 pA
1730 4
1500
1250 4
1000
5 2
750 a g
. g g
250 ] P 5
X »
oA 2 2
23 3 ) _10 128 18 17s 2 mia
External Standard Report
Sorted By : Signal
Calib. Data Modi.!ied : Wednesday, January 03, 2001 S:26:03 PM
Multiplier : 1.0000
Dilution . : 1.0000
Signal 1: FPD2 B, "
RetTime Type Area - Amt/Area Amount Grp Name
{min} 150 pA*s (ug/mL]
5.412 BB 308.65936 4.339927e-5 1.35788e-2 HOE-0709S1
19.671 BP ~ 261.64352 5.57595e-S 1.45891e-2 HOE-064706
Totals : 2.81679%e-2
Results obtained with enhanced integrator!
6890 EC-FPD 1/3/01 5:29:54 PM MYL page 1 of 2

0.015 pg/mL Each HOE-070951 and HOE-064706 Derivative Calibration Standar;is

Each Equivalent to 0.03 pg/g Glufosinate as the Free Acid (I:IOE-035956)
Analyzed in Set 1S, Curve 1, Injection No. 7

Figure 10a.  Typical Chromatogram of a Low Level Mixed Calibration Standard' from the
Analysis for Residues of Glufosinate Ammonium in Comn Stover
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Data File C:\HPCHEM\2\DATA\GLUFOSIN\29DECOOA.S\020F2401.D 0.30 pg/mL
0.30 ug/ml HOE-064706 & 070951
G8G913INove0-0.30MIX
$000290 Set 4 1S
Injection Date : 12/3G/00 7:10:23 AM Seq. Line : 24
Sample Name 1 0.30 pug/mL vial : 20
Acq. Operator : MYL Inj : 1
Inj Volume : § ul
Sequence File : C:\HPCHEM\2\SEQUENCE\GLUFOSIN\29DECO0A.S
Acq. Method : C:\HPCHEM\ 6890GC\METHODS \GLUFOSIN. M
Last changed : 12/29/00 §:48:38 PM by MYL
Analysis Method : C:\HPCHEM\6890GC\METHODS\GLUFOSIN.M
Last changed : 1/3/01 S:26:35 PM by MYL

GC De:emnacmn of Glufosinate-Ammonium and its Metabolites

[ FPUT I YOECKICSIZOF 7RIT.0)
15004 § .

1750 4
4. 1500

1250 4

g 8§ 4
i i i
o
‘;——I‘QN- HOE-070851

r=a—- 19.858 - HOE-004708
181 .

-
I3
o
o

TS 10 123 18 17.5

:External Standard Report

Sorted By : Signal
Calib. Data Modified : Wednesday, January 03, 2001 5:26:03 PM
Multiplier : 1.0000
Dilution : 1.0000

Signal 1: FPD2 B,

RetTime Type Area Amt/Area Amount Grp Name
(min] 150 pA*s (ug/mL]
$.404 BB 6564.93213 4.55666e-5 2.99142e-1 HOE-070951

19.655 BBA §797.39014 5.24072e~5 3.03825e-1 HOE-064706
Totals : 6.02967e-1

Results obtained with enhanced integrator!

6390 EC-FPD 1/3/01 5:32:1S5 PM MYL Page 1 of 2

0.30 pg/mL Each HOE-070951 and HOE-064706 Derivative Calibration Standards

Each Equivalent to 0.60 pg/g Glufosinate as the Free Acid (HOE-035956)
Analyzed in Set 1S, Curve 1, Injection No. 20

Figure 10b.  Typical Chromatogram of a High Level Mixed Calibration Standard from the
Analysis for Residues of Glufosinate Ammonium in Corn Stover
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Data File C:\HPCHEM\2\DATA\GLUFOSIN\29DECOOA.S\009F1301.D UTC 32890101
corn stover control 32890101
12.5 g sample weight; 500 mL extraction volume; 100 mL
aliquot; 5.0 mL fignal volume in methyl acetate

#000290 Set # 1S

Injection Date : 12/30/00 1:36:28 AM Seq. Line : 13

Sample Name : UTC 32890101 vial : 9

Acqg. Operator : MYL Inj : 1
] Inj Volume : S pl

Sequence File : C:\HPCHEM\2\SEQUENCE\GLUFOSIN\29DECOOA.S

Acq. Method : C:\HPCHEM\ 68 90GC\METHODS\GLUFOSIN.M

Last changed : 12/29/00 6:48:38 PM by MYL

Analysis Method : C:\HPCHEM\ 68 90GC\METHODS\GLUFOSIN.M

Last changed : 1/3/01 5:26:35 PM by MYL

GC Determination of Glufosinate-Ammonium and its Metabolites

PO, TZ9CECOW SO TICT DY
150 pA
17505
1500 4
- 1250 \
1000 4
750 “
500 o€ —oFart X x  HoE-opyioL
. 1
1 O.M -~
23 5 73 10 123 18 V7.5 2 mia
External Standard Report
Sorted By L e Signal
Calib. Data Modified : Wednesday, January 03, 2001 5:26:03 PM
Multiplier : 1.0000
Dilution : 1.0000

8ignal 1: FPD2 B,

RecTime Type Area Amt /Area Amount Grp Name
(min] 150 pAr*s | | {pg/mL]
5.404 - - - HOE-070951 '
19.655 - - -  HOE-06470 oraerd
3 He 2’;,&;. W_.A.AA—L
_ Totals : 0.00000 e ot
. \.
Results obtained with enhanced integrator! o 03 ®°
1 Warnings or Erxrors : (SN
o - B ]
Warning : Calibrated compound(s) not found
6890 EC-FPD 1/3/01 S:30:17 PM MYL Page 1 of 2

Control Corn Stover Sample 32890101
Analyzed in Set 1S, Curve 1, Injection No. 9

Figure 11a.  Typical Chromatégrams of Control Comn Stover from the Analysis for Residues of
Glufosinate Ammonium in Corn Stover
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Data File C:\HPCI{EM\Z\DATA\GLUFOSIN\04JAN01A.S\009F1301..D UTC 32906101
corn stover control 32906101
12.5 g sample weight; 500 mL extraction volume; 100 mL
aliquot; 5.0 mL final volume in methyl acetate
#000290 Set # 25 ’
Injection Date : 1/4/01 9:34:17 PM Seq. Line : 13 :
Sample Name : UTC 32906101 vial : 9
Acq. Operator : MYL Inj : 1

Inj Volume : S ul
Sequence File + C:\HPCHEM\ 2\ SEQUENCE\GLUFOSIN\ 04JANO1A.S
Acqg. Method : C:\HPCHEM\ 68 90GC\METHODS \GLUFOSIN.M
Last changed : 1/4/01 1:47:57 PM by MYL
Analysis Method : C:\HPCHEM\6890GC\METHODS\GLUFOSIN.M
Last changed : 1/5/01 2:01:58 PM by MYL
GC Determination of Glufosinate-Ammonium and its Metabolites

150 pA

500 4 NoE-oToN X 3 HOE -om Yo

1

P ) 7s 5. s % 7S 5 o

External Standard Reporxt

Sorted By : Signal ' i

Calib. Data Modified : Friday, January 05, 2001-2:01:26 PM
Multiplier : 1.0000
Dilution B 1.0000

Signal 1: FPD2 B, .
RetTime Type Area Ame/Area Amount Grp Name

(min] 150 pA*s | {ng/mL}
5.392 - - - HOE-070951
19.648 ' - - - HOE-064706
Totals : 0.00000 _ Y4y, i Tins aned
Results obtained with enhanced integrator! "w'-‘as N o1
1 Warnings or Errors : et ~ O5 &" :
t...ov
Warning : Calibrated compound(s) not found koL o4
6890 EC-FPD 1/S/01 2:13:04 PM MYL ) Page 1 of 2

Control Com Stover Sample 32906101
Analyzed in Set 25, Curve 1, Injection No. 9

Figure 11b.  Typical Chromatograms of Control Corn Stover from the Analysis for Residues of
Glufosinate Ammonium in Corn Stover
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Daca File C:\HPCHEM\2\DATA\GLUFOSIN\09JANOLA.S\009F1301.D UTC 33178301
corn stover control 33178301
12.5 g sample weight; 500 mL extraction volume; 100 mL
aliquot; 5.0 mL final volume in methyl acetate
#000290 Set § 138
Injecticn Date : 1/10/01 3:08:55 AM Seq. Line : 13
Sample Name : UTC 33178301 vial : 9
Acq. Operator : MYL : Inj : 1

Inj Volume : 5 ul
Sequence File : C:\HPCHEM\ 2\ SEQUENCE\GLUFOSIN\09JANO1A.S
Acqg. Method : C:\HPCHEM\6890GC\METRODS\GLUFOSIN.M
Last changed : 1/9/01 4:27:42 PM by MYL
Analysis Method : C:\HPCHEM\6§890GC\METHODS\GLUFOSIN.M
Last changed : 1/11/01 7:54:35 AM by MYL
GC Decatmina!:icn of Glufosinate-Ammonium and its Metabolites

T PO B AN TS OO TSI DY
150pA .

1750
1500 4
- : 1250
‘ 1000 -
730

m.J hot - 0For st X Ho¥ -0evIoe

A AA
] 28 [] 7s 10 123 18 o it F. mig

External Standard Report

Sorted By
Calib. Data Modified Thursday, January 11, 2001 7:54: 09 aM
Multiplier 1.0000
Dilution : 1.0000

Signal

o ve en

Signal 1: FPD2 B,

RetTime Type Area Aﬁ:/htea Amount Grp Name
(oin} l1.50 pA*s l (pg/mL]

5.362 - - - HOE-070951
19.593 - - - HOEB-064706

Totals : . 0.00000 ¥ P aliTin Tine ormesd
. a_“l PO,
Results obtained with enhanced integrator! :
1 Warnings or Errors : et o~ N ?-wl
. Mo o?k——
Warning : Calibrated compound(s) not found

6890 EC-FPD 1/11/01 7:58:18 AM MYL ) . Page 1 of 2

Control Corn Stover Sample 33178301
Analyzed in Set 35, Curve 1, Injection No. 9

Figure 11c.  Typical Chromatograms of Control Corn Stover from the Analysis for Residues of
Glufosinate Ammonium in Com Stover
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Data File C:\HPCHEM\2\DATA\GLUFOSIN\29DECOOA.S\013F1701.D . 0.050 ug/g P
corn stover control + 0.050 ug/g HOE-039866
control 32890101
12.5 g sample weight; 500 mL extraction volume; 100 mL
aliquot; 5.0 mL final volume in methyl acetate
#000290 Set # 18
Injection Date : 12/30/00 3:37:59 AM Seq. Line : 17
Sample Name : 0.050 pug/g P vial : 13
Acqg. Operator : MYL Inj : 1

Inj Volume : 5 pul
Sequence File : C:\HPCHEM\2\SEQUENCE\GLUFOSIN\29DECO0A.S
Acg. Method : C:\HPCHEM\6890GC\METHODS\GLUFOSIN.M
: Last changed : 12/29/00 6:48:38 PM by MYL
Analysis Method : C: : \KPCHEM\ 6 8 90GC\METHODS\GLUFOSIN.M
Last changed : 1/3/01 $:26:35 PM by MYL
GC Determinacion of Glufosinate-Ammonium and its Metabolites

[T PO S, [YURCIIA S OYIFT7UT.DY
150 pA
1750 4
. 1500 4
N 1250
1000 3
150 g 3 .
0. o€~ oyors! §
] | g
*
~. W . :
28 5 s 10 125 13 175 ) mid
.External Standard Report
Sorted By : Signal
Calib. Data Modified : Wednesday, January 03, 2001 5:26:03 PM
B Multiplier : 1.0000
- Dilution s 1.0000
Signal 1: FPD2 B,
RecTime Type Area Amt /Azrea Amount Grp Name
{min} 150 pA*s | (#Q/rnl‘..l
5.404 HOE-070951
19.650 BB 402.30057 5.453203-5 2.193833-2 HOE-064706
¥ Yo Tia aneed
Totals : 2.19383e-2 2
Results obtained with enhanced integrator! st “"“g st
1 Warnings or Errors : MeL 04% P
Warning : Calibrated compound(s) not found '
6890 EC-FPD 1/3/01 5:31:01 PM MYL Page 1 of 2

Control Corn Stover Sample 32890101
Fortified at 0.05 pg/g HOE-039866 (P)

0.0442 pg/g Equivalent Glufosinate Found as Free Acid, 88% Recovery
Analyzed in Set 1S, Curve 1, Injection No. 13

Figure 12a.  Typical Chromatograms of Control Corn Stover Fortified at 0.05 pg/g from the
Analysis for Residues of Glufosinate Ammonium in Corn Stover
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Data File C:\HPCHEM\2\DATA\GLUFOSIN\29DECOOA.S\030F3401.0 4.0S0 ug/g MiM2
corn stover control + 0.050 pg/g HOE-099730 + HOE-061S1

7

control 32890101

12.5 g sample weight; 500 mL extraction volume; 100 mL
aliquot; 5.0 mL final volume in methyl acetate

#000290 Set # 1S

Injection Date : 12/30/00 12:13:39 PM Seq. Line : 34

Sample Name : 0.050 pg/g MIM2 vial'; 130

Acq. Operator : MYL Inj ¢ 1
. Inj Volume : S pl

Sequence File : C:\HPCHEM\2\SEQUENCE\GLUFOSIN\29DECOOA.S

Acg. Method : C:\HPCHEM\ 68 90GC\METHODS\GLUFOSIN.M

Lasc changed : 12/29/00 6:48:38 PM by MYL

Analysis Mechod : C:\HPCHEM\6390GC\METHODS\GLUFOSIN.M

Last changed : 1/1/01 $:43:53 PM by MYL

GC Decarminacion of Glufosinate-Ammonium and its Metabolites

o PO, ORI SOSOF SAYUT

-«‘”“
1750 4
- 1500
12504
1000 4 - §
3
150 5 3
w
o0 g g
] 2304 § é
o 2, ~— .
2s § 73 10 123 15 17.8 ) mid
External Standard Report
Sorted By : Signal
Calib. Data Modified : Wednesday, January 03, 2001 5:43:39 PM
Multiplier : 1.0000
Dilution : 1.0000
Signal 1: FPD2 B, _
RetTime Type Axea Amt/Area Amount Grp Name
(min} 150 pA*s (pg/mi]
5.409 BB 426 83585 4.65634e-5 1.98749%e-2 HOE-070951
19.654 BB 451.86087 5.79724e-5 2.61955e-2 HOE-064706
Totals : ’ 4.60704e-2
Results obtained with enhanced integrator!
6890 EC-FPD 1./3/01 5:47:48 PM MYL . Page 1 of 2

Control Corn Stover Sample 32890101
Fortified at 0.05 pg/g HOE-099730 (M1) + 0.05 ng/g HOE-061517 (M2)

HOE-099730 Fort. (M1) - 0.0534 ng/g Equivalent Glufosinate Found as Free Acid, 107% Recovery
HOE-061517 Fort. (M2) - 0.0399 ng/g Equivalent Glufosinate Found as Free Acid, 80% Recovery
Analyzed in Set 1S, Curve 2, Injection No. 30

Figure 12b.  Typical Chromatogram of Control Corn Stover Fortified at 0.05 pg/g from the
Analysis for Residues of Glufosinate Ammonium in Corn Stover
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Data File C:\HPCHEM\2\DATA\GLUFOSIN\O4JANO1A.S\030F3401.D 0.050 pug/g MiM2
corn stover control + 0.050 pg/g HOE-099730 + HOE-061S1
7
control 32506101
12.5 g sample weight; 500 mL extraction volume; 100 mL
aliquot; 5.0 mL final volume in methyl acetate
$#000290 . Set # 2§
Injection Date : 1/5/01 8:09:21 AM Seq. Line : 134
Sample Name "+ 0.050 pg/g MiM2 Vvial : 30
Acq. Operator : MYL Inj : 1

Inj Volume : S ul
Sequence Fils : C:\HPCHEM\ 2\SEQUENCE\GLUFOSIN\O4JANO1lA.S
Acqg. Method : C:\HPCHEM\6890GC\METHODS\GLUFOSIN.M
Last changed : 1/4/01 1:47:57 PM by MYL
Analysis Method : C:\HPCHEM\6890GC\METHODS\GLUFOSIN.M
Last changed : 1/5/01 2:59:14 PM by MYL
GC Determination of Glufosinate-Ammonium and its Metabolites

(e PUT Y T ANTACS KX AT T0]
150 pA
17504
B 1500 4
12504
1000 4 = -
-4
%0 g 3
) : :
20 2 3
K - 2
04 £, A V-
28 $ TS 10 128 15 - 118 2 mid
External Standard Report
Sorted By : . Signal '
Calib. Data Modified : Friday, January 0S, 2001 2:57:11 PM
Multiplier T 1.0000
Dilution : 1.0000
Signal 1: FPD2 B,
RetTime Type Area Amt/Area Amount Grp Name
{min] 150 pAr*s {ug/mL}
$.396 BB 462.55539 4.83362e-5 2.23582e-2 HOE-Q70951
19.640 BB 464.21286 S5.86444e-5 2.72235e-2 HOE-064706
Totals : 4.95816e-2
Results obtained with enhanced integrator!
6890 EC-FPD 1/5/01 3:10:43 PM MYL Page 1 of 2

Control Comn Stover Sample 32906101
Fortified at 0.05 g/g HOE-099730 (M1) + 0.05 pg/g HOE-061517 (M2)

HOE-099730 Fort. (M1) - 0.0560 ug/g Equivalent Glufosinate Found as Free Acid, 112% Recovery
HOE-061517 Fort. (M2) - 0.0459 pg/g Equivalent Glufosinate Found as Free Acid, 92% Recovery
Analyzed in Set 28, Curve 2, Injection No. 30

-

Figure 12c.  Typical Chromatograms of Control Corn Stover Fortified at 0.05 pg/g from the
Analysis for Residues of Glufosinate Ammonium in Corn Stover
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Data File C:\HPCHEM\2\DATA\GLUFOSIN\29DECOOA.S\018F2201.0 Sample Name: 32890102
corn stover TRT 32890102

12.5 g sample weight; 500 mL extraction volume; 100 mL
aliquot; 5.0 mL final volume in methyl acetate

#000290 Set # 1S

Injection Date : 12/30/00 6:09:44 AM Seq. Line : 22 .
Sample Name : 32890102 vial : 18

Acq. Operator : MYL Inj : 1

Inj Volume : 5 ul
Sequence File 3 C: \KPCHEM\Z\SEQUENCS\GLUFOSI“\2SDECOOA ]
Acq. Method : C:\HPCHEM\ 6890GC\METHODS\GLUFOSIN. M
Last changed : 12/29/00 6:48:38 PM by MYL
Analysis Method : C: \m\SBSOGC\METHODS\GLUFOSIN.M
Last changed H 1/3/01 5:26:35 PM by MYL
GC De!:erminacion of Glufosinate-Ammonium and its Metabolites

FPOL B, T290ECCSUTIF 20T DY
150 pA .
17%0 4
=" 1500
1250 4
1000 ’!
7%0 4 ; R
500 ] go€ - 0Fors) R ¢
| | 3
0 o
23 ] s 10 12.8 15 1.3 2 mid
External Standard Report
Sorted By : Signal
Calib. Data Modified : Wednesday, January 03, 2001 5:26:03 PM
Multiplier : 1.0000
Dilution : 1.0000
Signal 1: FPD2 B,
RetTime Type - Area ~ Amt/Area Amount Grp Name
(min] | 'llso pA*s | | {pg/mL]
5.404 ' HOE-070951
19.6S5 BP 3583. 56759 S. 48467e S 1. 939203 2 HOE-064706
Totals : 1.93920e-2 * Yoo laTiem
APk, el
Results obtained with emhanced integrator! adld o o3 &.,..u.
1 Warnings or Errors : @ e 0*1 ot
Warning : Calibrated compound(s) not found
6890 EC-FPD 1/3/01 $:31:54¢ PM MYL Page 1 of 2

Treated Com Stover Sample 32890102
Analyzed in Set 1S, Curve 1, Injection No. 18

Residues of P + M1 Equivalent to 0.0391 pug/g Glufosinate as Uncorrected Free Acid
Residues of Metabolite M2 Equivalent to Non-Detection
Total Residues of Glufosinate Reported as (0.042 pg/g) Free Acid, Corrected for Recovery

Figure 13a.  Typical Chromatograms of Treated Corn Stover from the Analysis for Residues of
Glufosinate Ammonium in Com Stover
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Data File C:\HPCHEM\2\DATA\GLUFOSIN\29DECOOA.S\O019F2301.D Sample Name: 32890103
corn stover TRT 32890103
12.5 g sample weight; S00 mL extraction volume; 100 mL
aliquot; $.0 mL final volume in methyl acetace

$#000290 Sec # 18

Injection Date : 12/30/00 6:40:04 AM Seq. Line : 23

Sample Name : 32890103 vial : 19

Acg. Operator : MYL . Inj : 1
‘Inj Volume : 5 ul

Sequence File : C:\HPCHEM\ 2\ SEQUENCE\GLUFOSIN\29DEC00A.S

Acq. Mechod : C:\HPCHEM\ 6890GC\METHODS\GLUFOSIN .M

Last changed : 12/29/00 6:48:38 PM by MYL

Analysis Method : C: \HPCHEM\ §8 90GC\METHODS\GLUFOSIN. M
Last changed : 1/3/01 $:26:35 PM by MYL
GC Determination of Glufosinate-Ammonium and its Metabolites

Be-guoes) N

B 1

28 ] T8 10 118

E> 19.648 - HOE-084708

4

151

Fﬂ-

178 ot

External Standard Report

Sorxted By : Signal
Calib. Data Modi:ied : Wednesday, Jumary 03, 2001 S:26: 103 ™
Multiplier : : 1.0000
Dilution : '1.0000

Signal 1: FPD2 B,

RetTime Type Area Amt/Area Amount Grp Name
(min} 150 pA*s e (ag/mL]

PRSP (DPEpPIRR R R T R R R L P R R R R R R Dt g

5.404 - - - HOE-0709S51
19.646 BP 817.22162 5.33728e-5 4.36174e-2 HOE-064706

. LV

. o e T Ta

Totals : 4.36174e-2 2 »
Results obtained with ‘enhanced integrator! o~ a'sk——'!

1 Warnings or Errors : H 9L o *3 o1’

Warning : Calibrated cowpound(s) not found
6890 EC-FPD 1/3/01 5:32:0.4 PM MYL : Page 1 of 2
Treated Com Stover Sample 32890103
Analyzed in Set 1S, Curve 1, Injection No. 19

Residues of P + M1 Equivalent to 0.0875 pg/g Glufosinate as Uncorrected Free Acid
Residues of Metabolite M2 Equivalent to Non-Detection
* Total Residues of Glufosinate Reported as 0.09 pg/g Free Acid, Corrected for Recovery

Figure 13b.  Typical Chromatograms of Treated Comn Stover from the Analysis for Rcsxducs of
Glufosinate Ammonium in Comn Stover

Dow AgroSciences Protocol Number: 000290 ) Page 82




-t

Dow AgroSciences LLC

Study ID: 000290

Page 131

paca File C:\HPCHEM\2\DATA\GLUFOSIN\29DECOOA.S\036F4C01.D Sample Name: 32894402
corn sctover TRT 32894402

12.5 g sample weight; 500 mL extraction volume; 100 mL
aliquoc; 5.0 mL final volume in methyl acetate

#000230 Set # 1S

Injection Date : 12/30/00 3:15:36 PM Seq. Line : 40

Sample Name : 32894402 vial : 136

Acqg. Operator s MYL . Inj b3
: Inj Volume : S ul

Sequence File : C:\HPCHEM\2\SEQUENCE\GLUFOSIN\29DECQOA.S

Acqg. Method : C:\HPCHEM\ 6890GC\METHODS\GLUFOSIN.M

Last changed : 12/29/00 6:48:38 PM by MYL

Rnalysis Method : C:\HPCHEM\6890GC\METHODS\GLUFQSIN.M

Last changed : 1/3/01 S:43:53 PM by MYL

GC Determination of Glufosinate-Ammonium and its Metabolites

T PPOT S, ZICE IS R RO
150 pA -
1790
[ 19004
12504
1000 -]
7%, H 3
3 g
500 4 .
: i
°1h = A
) 23 3 s 10 12.3 ¥} 1.3 F.) p
External Standard Report
Sorted By . : Signal
Calib. Data Modified : Wednesday, January 03, 2001 5:43:39 PM
Multiplier : 1.0000
Dilution : 1.0000
Signal 1: FPD2 B, )
RetTime Type Area Amt/Area Amount  Grp " Name
(min} 150 pAr*s (nug/mL]
$.410 BB © 107.26668 4.87275e-5 5.22684e-3 HOE-070951
19.650 BP 1062.07422 5.40834e-5 S5.74406e-2 HOE-064706
Totals : 6.26674e-2
Results obtained with enhanced integrator!
6890 EC-FPD 1/3/01 5:48:54 PM MYL Page 1 of 2

Treated Corn Stover Sample 32894402
Analyzed in Set 1S Curve 2, Injection No. 36

Residues of P + M1 Equivalent to 0.1157 pg/g Glufosinate as Uncorrected Free Acid
Residues of Metabolite M2 Equivalent to 0.0106 pg/g Glufosinate as Uncorrected Free Acid
Total Residues of Glufosinate Reported as 0.12 pg/g Free Acid, Corrected for Recovery

Figure 13c. Typical Chromatograms of Treated Corn Stover from the Analysis for Residues of
Glufosinate Ammonium in Corn Stover
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Data File C:\HPCHEM\2\DATA\GLUFOSIN\O04JANOLA.S\018F2201.D Sample Name: 32906102
' corn stover TRT 32908102

12.5 g sample weight; S00 mL extraction volume; 100 mL
aliquot; 5.0 mL final volume in mechyl acetate

#000290 Set # 28

Injection Date : 1/5/01 2:06:29 AM Seq. Line : 22

Sample Name : 32906102 Vial : 18

Acgqg. Operator : MYL Inj : i
Inj Volume : S xl

Sequence File : C:\HPCHEM\2\SEQUENCE\GLUFOSIN\Q4JANOLA.S

Acq. Method : C:\HPCHEM\6890GC\METHODS\GLUFOSIN.M

Last changed : 1/4/01 1:47:57 PM by MYL

Analysis Method : C:\HPCHEM\§830GC\METHODS\GLUFOSIN.M
Last changed : 1/5/01 2:01:58 PM by MYL
GC Determination of Glufosinate-Ammonium and its Metabolites

| [P TORDRTICSUY 2 DT
139 pA . :
17%0
1500 4
.o . 1250

1000 4

$00 4 pot-gyosy ¥

5 19.638 - HOE-064708

23 [ 75 10 12.9 13 17.5

§

External Standard Report

Sorted By : Sigmal
Calib. Data Modified : Friday, January 0S5, 2001 2:01:26 PM
Multipliex : 1.0000
Dilution : 1.0000

Signal 1: FPD2 B,

RetTime Type Area Amt/Area Amount Grp Name
(min] 150 pA*s | {pg/mL)

5.392 - - - HOE-Q70951
19.638 BP 506.90616 5.90878e-5 2.99520e-2 HOE-064706

e h i S aned
s , e

Results obtained with enhanced integrator! s n~M— o5

1 Warnings or Errors : MY a*‘&-““

Warning : Calibrated compound(s) not found

Totals : 2.99520e-2 ¥
on.

§390 EC-FPD 1/5/01 2:14:40 PM MYL Page 1 of 2

Treated Comn Stover Sample 32906102
Analyzed in Set 2S, Curve 1, Injection No. 18

Residues of P + M1 Equivalent to 0.0611 pg/g Glufosinate as Uncorrected Free Acid
Residues of Metabolite M2 were at Non-Detection Limit
Total Residues of Glufosinate Reported as 0.06 pg/g Free Acid, Corrected for Recovery

Figure 13d.  Typical Chromatograms of Treated Comn Stover from the Analysis for Residues of
Glufosinate Ammonium in Corn Stover
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Data File C:\HPCHEM\2\DATA\GLUFOSIN\O4JANO1A.S\036F4001.D Sample Name: 33062002
corn stover TRT 33062002

12.5 g sample weight; 500 mL extraction volume; 100 mL
aliquot; 5.0 mlL final volume in methyl acetate

#000290 Set # 28

Injection Date : 1/5/01 11:10:44 AM Seq. Line : 40

Sample Name : 33062002 vial : 36

Acg. Operator : MYL Inj : 1
Inj Volume : 5 ul

Sequence File : C:\HPCHEM\2\SEQUENCE\GLUFOSIN\OG4JANO1A.S

Acq. Method : C:\HPCHEM\6890GC\METHODS\GLOFOSIN.M

Last changed '+ 1/4/01 1:47:57 BM by MYL

Analysis Method : C:\HPCHEM\6890GC\METRODS\GLUFOSIN.M

Last changed : 1/5/01 2:59:14 BM by MYL

GC Determination o£ Glufosinate-Ammonium and its Metabolites

[~ FPUT S, TORIKRUT A SURF DY
150 pA .

1750 4
1500 4
,;,.". 1290 4

:
P 5.394 « HOE-070051

2s s 7.8 10 125 18 175 F mid
. External Standard Report

Sorted By : Signal
Calib. Data Modified : . Priday, January 0S5, 2001 2:57:11 PM
Multiplier : 1.0000
Dilution : 1.0000
Signal 1: FPD2 B,
- RetTime Type " Area Amt/Area Amount Grp Name

{min] 150 pA*s (ug/mL] -~

$.398 BB 2148.64648 4.20738e-5 9.04017e-2 HOE-Q70951

19.649 BBA 2.34441le¢ 4.84499e-5 1.13587 HOE-064706
Totals : 1.22627
Results obtained with .enhanced integrator!

6890 EC-FPD 1/5/01 3:11:47 PM MYL Page 1 of 2

Treated Corn Stover Sample 33062002 (Method Factor 2)
Analyzed in Set 2S, Curve 2, Injection No. 36

Residues of P + M1 Exceeded the Calibration Standard Range (For P + M1 values see Figure 13f)
Residues Metabolite M2 Found Equivalent to 0.1816 pg/g Glufosinate as Uncorrected Free Acid
Total Residues of Glufosinate Reported in Figure 13f.

Figure 13e.  Typical Chromatograms of Treated Corn Stover from the Analy51s for Residues of
Glufosinate Ammonium in Corn Stover

Dow AgroSciences Protocol Number: 000290 , Page 85




Dow AgroSciences LL.C
Study ID: 000290
: Page 134
Data File C:\HPCHEM\2\DATA\GLUFOSIN\OSJANOLA.S\012F1601.D Sample Name: 33062002
corn stover TRT 33062002 20X DILUTION
12.5 g sample weight; 500 ml, extraction volume; 100 mL
aliquot; 5.0 mL final volume in methyl acetate
#000290 Set # 25 (reinj)
Injection Date : 1/6/01 2:29:53 AM Seq. Line : 16
Sample Name : 33062002 vial : 12
Acqg. Operator : MYL Inj : 1
Inj Volume : 5 pul
Sequence File 2 C: \HPCHEH\Z\SEQUENCE\GLUPOSIN\OSJINOLA s
Acq. Method : C:\HPCHEM\6890GC\METHODS \GLUFOSIN.M

Last changed : 1/5/01 5:05:45 PM by MYL

Analysis Method : C:\HPCHEM\6890GC\METHODS\GLUFOSIN.M

Last changed : 1/9/01 2:59:25 PM by MYL

GC Determination of Glufosinate-Ammonium and its Metabolites

PO, USRIV SWTZE TSUT-0Y
150pA .
1750 4
4. 1500
o 1000 2
g 3
756 4
s g
00 § .
.‘ oA : A
25 3 s 10 128 15 175 2
External Standard Report
Sorted By : Signal
Calib. Data Mod:.tied : Tuesday, January 09, 2001 2:54:35 PM
Multiplier : 1.0000
Dilution : 1.0000
Signal 1: FPD2 B,
RetTime Type Area Amt/Area Amount Grp Name
{min] 150 pArs [uq/n:.l
§.391 BB 112.33689 5.29669%e-5 S. 95014&-3 HOB-070951
19.641 BB 1136.13892 5.37767e-5S 6.10978e-2 HOE-064706
Totals : 6.70479e-2
. Results obtained with enhanced integrator!
6890 EC-FPD 1/9/01 3:06:47 PM MYL Page 1 of 2

Treated Com Stover Sample 33062002 - 20x Dilution (Method Factor 40)
Analyzed in Set 28 (reinjected), Injection No. 12

Residues of P + M1 Equivalent to 2.4570 pg/g Glufosinate as Uncorrected Free Acid
For Residues of Metabolite M2 Equivalent to Glufosinate as the Uncorrected Free Acid, See Figure 13e.
Total Residues of Glufosinate Reported as 2.51 pg/g as Free Acid, Corrected for Recovery

Figure 13f.  Typical Chromatograms of Treated Corn Stover from the Analysis for Residues of
Glufosinate Ammonium in Corn Stover
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Daca File C:\HPCHEM\2\DATA\GLUFOSIN\09JANO1A.S\018F2201.0 Sample Name: 33178302
corn stover TRT 33178302

12.5 g sample weight; S00 mL extraction volume; 100 mL
aliquot; 5.0 mL final volume in methyl acecace

#000290 Set # 3S

Injection Dace : 1/10/01 7:42:03 AM Seq. Line : 22
Sample Name : 33178302 vial : 18
Acq. Operator : MYL Inj : 1

Inj Volume : 5 yl
Sequence File : C:\HPG@I\Z\SEQUENCE\GLUFOSIN\OSJANO“.S
Acq. Mechod : C:\HPCHEM\6890GC\METHODS\GLUFOSIN. M
Last changed : 1/9/01 4:27:42 PM by MYL
Analysis Method : C:\HPCHEM\6890GC\METHODS\GLUFOSIN.M

Last changed 1/11/01 7:54:35 AM by MYL
GC Determination of Glufosinate-Ammonium and its Metabolites
T P PUTE, (CSANUYCSUTES ZOV.DY
150 pA .
1730 4
h 1500 4
- 2
- : 1290 3
1000 4 - §
g it )
750 4 $ . 5
. 3 :
m'A‘L 3 A
w
t ‘ o- .. v, - .
] 23 ] 78 10 128 13 178 ) mit
External Standard Report
Sorted By . : Signal : .
Calib. Data Modified : Thursday, January 11, 2001 7:54:09 AM
Multiplier Lt 1.0000
Dilution : 1.0000
Signal 1: PPD2 B, '
RetTime Type Area Amt/Area Amount Grp Name
(min} 150 pA*s (ng/mL]
$.365 BB 4‘07.59619 4.01451e-5 1.63630e-2 HOE-070951
19.593 BB 4336.39014 5.03790e-5 2.18463e-1 HOE-064706
Totals : 2.34826e-1
Results obtained with enhanced im:egra:or!
6890 EC-FPD 1/11/01 7:59:56 AM MYL Page 1 of 2

Treated Comn Stover Sample 33178302
Analyzed in Set 3S, Curve 1, Injection No. 18

Residues of P + M1 Equivalent to 0.4369 ug/g Glufosinate as Uncorrected Free Acid
Residues of Metabolite M2 Equivalent to 0.0328 pg/g Glufosinate as Uncorrected Free Acid.
Total Residues of Glufosinate Reported as 0.57ug/g Free Acid, Corrected for Recovery

Figure 13g.  Typical Chromatograms of Treated Com Stover from the Analysis for Residues of
Glufosinate Ammonium in Corn Stover
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Data File C:\HPCHEM\2\DATA\GLUFOSIN\O9JANOLA.5\019F2301.D Sample Name: 33178303
corn stover TRT 33178303

12.5 g sample weight; 500 mL extraction volume; 100 mL
aliquot; 5.0 mL final volume in methyl acetate

#00029%0 Set # 1S

Injection Date : 1/10/01 8:12:26 AM Seq. Line : 23
Sample Name : 33178303 vial : 19
Acg. Operator : MYL Inj : 1

Inj Volume : 5 pl
Sequence File : C:\HPCHEM\ 2\ SEQUENCE\GLUFOSIN\O9JANOLA.S
Acq. Method : C:\HPCHEM\6890GC\METHODS\GLUFOSIN.M
Last changed : 1/9/01 4:27:42 PM by MYL
Analysis Method : C:\HPCHEM\6890GC\METHODS\GLUFOSIN.M
Last changed : 1/11/01 7:54:35 AM by MYL .
GC Determination of Glufosinate-Ammonium and its Metabolites

FPUTS, TUIANGTA SUTSFZIIT.0
150pA .
1750 4
T 1%00
- 1250 4
i
1000 4 -
3
- : g ‘
w0 ¢ 3
: s
250 4 §
% o.M a .Aﬁ-
] 23 3 s 10 128 13 173 ] mid
External Standard Report
Sorted By : Signal
Calib. Data Modified : Thursday, January 11, 2001 7:54:09 AM
Multiplier .t 1.0000
N Dilucion : 1.0000
Signal 1: FPD2 B,
RetTime Type Area Amt/Area Amount Grp  Name
{min) 150 pArs (ug/mL}
5.364 BP 365.53592 4.0247Se-5 1.47119%e-2 HOE-070951
19.5838 BB 2367.93506 5.07519e-5 1.20177e-1 HOE-064706
Totals : : 1.34889%e-1
Results obtained with enhanced integrator!
6890 EC-FPD L/11/01 8:00:06 AM MYL Page 1 of 2

Treated Corn Stover Sample 33178303
"Analyzed in Set 38, Curve 1, Injection No. 19

Residues of P + M1 Equivalent to 0.2407 ug/g Glufosinate as Uncorrected Free Acid
Residues of Metabolite M2 Equivalent to 0.0295 ng/g Glufosinate as Uncorrected Free Acid
Total Residues of Glufosinate Reported as 0.33 ug/g Free Acid, Corrected for Recovery

Figure 13h.  Typical Chromatograms of Treated Com Stover from the Analysis for Residues of
Glufosinate Ammonium in Comn Stover
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Data File C:\HPCHEM\2\DATA\GLUFOSIN\09JANOLA.S\036F4001.D Sample Name: 33065502
corn stover TRT 33065502

12.5 g sample weight; 500 mL extraction volume; 100 mL
aliquot; 5.0 mL final volume in mechyl acetate

#000290 Set # 38

Injection Date : 1/10/01 4:48:14 PM Seq. Line : 40
Sample Name : 33065502 vial : 136
Acg. Operator : MYL Inj : 1

) . Inj Volume : 5 gl
Sequence File : C:\HPCHEM\2\SEQUENCE\GLUFOSIN\09JANO1A.S
Acq. Method : C:\HPCHEM\ §890GC\METHODS\GLUFOSIN.M
Last changed : 1/9/01 4:27:42 PM by MYL
Analysis Method : C:\HPCHEM\6890GC\METHODS\GLUFOSIN.M
Last changed : 1/11/01 8:14:26 AM by MYL
GC Determination of Glufosinate-Ammonium and its Metabolites

[ PO S, TORANC T SRS RIITDY
150pA .
1730
N 1500 4
oo 1250 4
o0 - :
3
750 4 3 §
500 ] g :
; i
250 A g o
1 o\ A A
23 ] 73 10 113 13 173 ) i
Extcrnal Standard Report
Sorted By : Signal
Calib. Data Modified : Thursday, January 11, 2001 8:13:14 AM
Multiplier . : 1.0000
Dilution : 1.0000
Signal 1: FPD2 B,
RetTime Type Area. Amt/Area Amount Grp Name
(min] 150 pA*s (ng/mL]
5.362 BB 446.69067 4.52850e-5 2.02284e-2 HOE-070351
19.588 BB 1276.16785 5.35636e-S 5.835628-2 HOE-064706
Totals : 8.85845e-2
Results obtained with .enhanced integrator!
§890 EC-FPD 1/11/01 8:19:39 AM MYL : Page 1 of 2

Treated Corn Stover Sample 33065502
Analyzed in Set 3S, Curve 2, Injection No. 36

Residues of P + M1 Equivalent to 0.1382 ug/g Glufosinate as Uncorrected Free Acid
Residues of Metabolite M2 Equivalent to 0.0415 pg/g Glufosinate as Uncorrected Free Acid.
Total Residues of Glufosinate Reported as 0.21 pg/g Free Acid, Corrected for Recovery

Figure 13i.  Typical Chromatograms of Treated Corn Stover from the Analysis for Residues of
Glufosinate Ammonium in Com Stover
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Data File C:\HPCHEM\2\DATA\GLUFOSIN\0SJANO1A.S\038F4201.D Sample Name: 33%55503
corn stover TRT 33065503
12.5 g sample weight; 500 mL extraction volume; 100 mL
aliquot; 5.0 mL final volume in methyl acetate

#000290 Set # 38

Injection Date : 1/10/01 5:48:50 PM Seq. Line : 42

Sample Name : 33065503 vial : 38

Acqg. Operator : MYL Inj : 1
i Inj Volume : S ul

Sequence File : C:\HPCHEM\ 2\ SEQUENCE\GLUFOSIN\09JANO1A.S

Acg. Method : C:\HPCHEM\ 6890GC\METHODS\GLUFOSIN.M

Last changed : 1/9/01 4:27:42 PM by MYL

Analysis Method : C:\HPCHEM\6890GC\METHODS\GLUFOSIN.M

Last changed : 1/11/01 8:14:26 AM by MYL

GC Determination of Glufosinate-Ammonium and its Metabolites

[~ PO, TIPS USF T2UT.OF
150 pA
17% 4 )
., 1500 4
R 1250 4
2
1000 4 - ~
3 3
750 4 $ §
500 ¢ s
: H
250 4 3 =
. o a A
pif] 3 s 10 2.8 15 178 2 mid

External Standard Report

Sorted By : Signal
Calib. Data Modified : Thursday, January 11, 2001 8:13:14 AM
. . Multiplier ] 1.0000- i
. Dilution H 1.0000 .
. Signal 1: FPD2 B,
RetTime Type Area Amt/Area Amount Grp Name
(min] 150 pA*s {ng/mL]
5.364 BB $46.37372 4.40096e-5 2.40457e-2 HOE-070951 -
19.592 BP 1331.90112 $.33640e-5 7.10755e-2 HOE-064706
Totals : 9.51212e-2

Regults obtainad with enhanced integratort

6890 EC-FPD 1/11/01 8:19:59 AM MYL Page L of 2

Treated Corn Stover Sample 33065503
Analyzed in Set 35, Curve 2, Injection No. 38

. Residues of P + M1 Equivalent to 0.1436 pg/g Glufosinate as Uncorrected Free Acid
For Residues of Metabolite M2 Equivalent to 0.0491 pg/g Glufosinate as Uncorrected Free Acid.
" Total Residues of Glufosinate Reported as 0.22 pg/g Free Acid, Corrected for Recovery

Figure 13j.  Typical Chromatograms of Treated Corn Stover from the Analysis for Residues of
Glufosinate Ammonium in Corn Stover.
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APPENDIX C—Aventis CropSciefxce Analytical Method RAM Number BK/05/95
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Method Title:

Effective Date;
Moadification Number:

Requirement:

Description:

Reason:

Effect

Approved by:
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Method Medification

000290

Gas Chromatographic Determination of HOE-039866 (Glufosinate-
Ammonium) and its Metabolites as Residues in Glufosinate-Resistant
Corn and Soybean RAC and Processed Commodities (RAM Number
BK/05/95)

13 Nav 00
1

1. Page 16, Section 6.2.1, 6™ paragraph, states to “transfer a 100.0 mL
aliquot (V2) to a 250 mL flat bottom flask." .

2. Page 17, Section 6.4.2 states to "Add 12 (+1) mL of
trimethylorthoacetate reagent and a few glass beads. Mix by swirling
with sonication. [See also Section 11.0 (Derivatization).] When mixing is
complete, reflux the reaction mixture for 4.5 hours.”

1. A 150 mL beaker was used instead of a 250 mL fiat bottom flask.

2. The volume of trimethylorthoacetate reagent that is added. into the
250mL flat bottom flask containing the sample is increased from 12 mL to
18 mL. The water passing through the reflux condensers are chilled
during the 4.5 hours of reflux.

1. The aliquot solution can be easily transferred to the anion exchange
column with the use of a beaker.

2. The average recovery values for M2 in Set 1F fell below the 70% limit,
The above changes were done with the intention of increasing M2
recoveries in future extraction sets.

There should be no detrimentai effect on the study.

Cpntnig. K. Robk - &b_14,200)

Cynthia K. Robb
Study Director
Dow AgroSciences

Date

Ui Ao haD2o i3 Febo)

Melinda Lalko
Principal Investigator
. McKenzie/Wright Laboratories, LLC

Date
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GAS CHROMATOGRAPHIC DETERMINATION OF HOE-039866
(GLUFOSINATE-AMMONIUM) AND ITS METABOLITES AS RESIDUES IN "
GLUFOSINATE RESISTANT CORN AND SOYBEAN RAC AND PROCESSED
COMMODITIES

AGREVO ANALYTICAL METHOD: BK/05/95

Basis of Method:  HRAV-5A (glufosinate enforcement procedure)
| AE-24
- AE-24A

Issued: June 12, 1995

Written by: J. J. Czamecki, Ph D.
AgrEvo USA Company
AgrEvo Research Center
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Xenos Laboratories, Inc.
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1.0 Chemical Information:

1.1 HOE-039866 (Parent):

Chemical Name: Axmnomum-DL‘homoalamn#yl-(mcthyl)-phosphmate (TUPAC,
English).
Common Name:  Glufosinate-ammonium

Structure:

grreeemen —

Hs

-u—o
+

o— CHZCHz?HCOOH NH4

NH,

o=

HOE-039866

Molecular Formula: CsH)sN2O4P
Molecular Weight: 198.2 g/mole
CAS Number: CA 77182-82-2

12 Eree Acid of HOE-039866:

1.21 HOE-035956 _ ,
Chemical Name:  DL-homoalanin-4-yl-{methyl)phosphinic acid (TUPAC, English)
Common Name:  Glufosinate

1.22 HOE-090532 (Purified D-isomer form of HOE-035956):

Chemical Name: D-homoalamn—4-yl—(methyl)phosphmxc acid (TUPAC, English)
Common Name:  M-Glufosinate

Structure:

CHj;

HO—p—C HzCHzCHCOOH
Il
0 N Hz I
HOE-035956
HOE-090532

Molecular Formula: CsH[NO4P
Molecular Weight: 181.1 g/mole
CAS Number: CA 51276-47-2 (HOE-035956)
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- 1.0 ‘ Chemical Information (Continued):
13 HOE-061517 (Metabolite of HOE-039866):
Chemical Name:  3-Methylphosphinico-propionic acid {UPAC, English)
Structure: .
CH3
HO—P ——CHzCHZCOOH

i
o

HOE-061517

Molecular Formula: C4HgO4P
Molecular Weight: 152.1 g/mole
CAS Number: CA 15090-23-0

14 NeAcetyl Glufosinate (Metabolite of HOE-030866Y

1.41 HOE-085355

Chemical Name: bL-Z-aceﬂ:nidM«neﬂtylphcsphinico—bumnoic acid (TUPAC, English) .
1.42 HOE-099730 (Purified L-isomer form of HOE-085355):

Chemical Name:  Disodium L-Z-Midﬂomemylphospﬁwobumu (TUPAC,

English)
Structure:
CH;

HO— P—CHzCHzC‘ZHCOOH

| NH

]

G=0

CHj

HOE-085355 (free acid, shown above)
HOE-099730 (disodium salt)

0

Molecular Formula: C7H 4NO5P (free acid)
Molecular Weight: 223.2 g/mole (free acid)
: Molecular Weight: 267.1 g/mole (disodium salt)
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1.0 Chemical Information (Continued):
1.5 HOE-064706 (Derivative of HOE-039866/-035956/-090532/-085355/-099730):

Chemical Name: Mcthyl-4—(methoxymcﬂ;xyl)bhosphinoyl-z-acctanﬁdo—butyrate (TUPAC,
English) .

Structure:

CHs

‘Hico- ﬁ —cnzcuzclecoocm '
NH

g=o0

CHjs

O

HOE-064706

Molecular Formula: C9HjgNOsP
Molecular Weight: 251.2 g/mole

1.6 HOE-070951 (Derivative of HOE-061517):
Chemical Name: Methyl-3(methoxymethyl)phosphinoyl-propionate (TUPAC, English)

Structure:

CH3
H3CO— IFI‘ —CH2CH2COOCH;3
o
HOE-070951

Molecular Formula: CgH|304P
Molecular Weight: 180.1 g/mole
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2.0 Principle of the Method:

Residues of glufosinate (ammonium) and its principal metabolites i glufosinate resistant
Jfield corn and soybeans are extracted from finely ground sample material into distilled
water. Comn or soybean oil is not extracted; residues are derivatized in the sample matrix.

The aqueous extract is filtered (or centrifuged) to remove non-dissolved solids.

For all matrices except oil, an aliquot of the filtrate is passed through anion exchange resin
(hydroxide form) to remave potentially interfering co-extracted sample matrix componeats.
Such components, which are not bound by the resin, are water washed through the column.
The-parent and metabolite compounds are then eluted from the anion exchange resin using a
formic acid solution.

The column eluate containing HOE-039866 (or HOE-090532), HOE-061517 and HOE-
099730 (or HOE-085355) is evaporated to dryness using a rotary evaporator.

The sample residue is derivatized under reflux for approximately 4.5 hours using
trimethylorthoacetate in glacial acetic acid. After a solvent exchange procedure, the
solution is passed through a silica gel SPE cartridge for additional clean up.

Thus, the analytical solution contams the derivatives:

¢ HOE-064706 [methyl-4~(methoxymethyl)phosphinoyl-2-acetamido-butyrate] from the
combined residue of HOE-039866 (or HOE-090532) and HOE- 099730 (or HOE-
085355) and

* HOE-070951 [methyl-3-(methoxymethyl)phosphinoyl-propionate] from the residue of
HOE-061517. ‘

Quantitative determination of HOE-064706 and/or HOE-070951 is accomplished using
GC/FPD, i.e., gas chromatography with flame photometric detection (P-mode).

Residues are expressed as HOE-035956 (glufosinate free acid) equivalents.

The following corn and soybean samples have been successfully analyzed using this
methodology:

Corn: grain, forage, silage, fodder, aspirated grain fractions (dust),
starch, oil, grits, meal, and flour .

Soybeans: seed, forage, hay, aspirated grain fractions (dust), meal, hulls,
and oil
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Principle of the Method (Continued):

The analytical standards listed below are useful for determination of procedural recoveries:

HOE-039866 [ammomum—DL-homoalanm#yl-(med)yl)phosphmatc] - active
ingredient/parent,

HOE-090532 [D-homoalanin-4-yl(methyl)phosphinic acid] - purified "D" isomer of
the parent compound (free acid form), .

HOE-061517 [3-methylphosphinico-propionic acid] - metabolite,

HOE-099730 [disodium L-2-acetamido-4- -methylphosphinico-butyrate] - metabolite,
as purified “L” isomer form, and.

HOE-085355 [DL-2-acetamido-4-methylphosphinico-butanoic acid] - metabohtc as
racemic mixture.

Note that reference compounds HOE-039866 and HOE-090532 represent options for use in
determining parent compound recovery. Likewise, reference compounds HOE-085355 and

HOE-099730 represent options for determining recovery of the N-acetyl glufosinate
metabolite. The following procedures will assume utilization of HOE-039866 and HOE-

1099730 reference standards for this purpose.

[Note: Unless otherwise indicated, functionally equxvalcnt equipment may be substituted for
the equipment listed below.]

Mill: Retsch grinder equipped with a 2 mm sieve.
Food processor; Robot-Coupe.

Balances: Mettler Model BB-2440, (for sample preparation); Mettler Madel AE 240, (for
standard preparation).

Microliter Syringes: 10, 100, 250, 500 microliter (uL), Hamilton.
Flat Bottom Flask: 250 mL capacity [VWR: 29114-045].
Round Bottom Flask: 50 mL capacity [VWR 29127-036).

Reflux Condenser; High efficiency, 300 mm, equipped with a 24/40 ground glass joint
[VWR: 23114-042].

Hot Plate: Series 730 PMC Dataplate [Fisher Scientific: 11-495-137].
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16.

17.
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20.

2L

22.
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Equipment (Continued)

Erlenmever Flasks: 500 mL [VWR: 29140-566].

Collection Tubes, Glass: 16mm X 100 mm, for collection of silica gel column fractions
[Fisher Scientific: 14-961-29]. :

Yolumetric Pipettes, Glass: Class A; 0.10, 0.50, 1.0, 2.0 mL capacity.
Luer Stopcocks: Varian/Analytichem International; used with SPE silica gel cartridges.
Ultrasonic Bath; Bransonic [VWR: 21812-119].

Rotary Flash Evaporator; Buchi, RE-121A [VWR: 2755 8-354], with a water bath operating
at 45-60°C (see also item no. 31).

Millex SR Filters: Millipore No. SLR 025NS; or “Baker” Disposable Filtration Columns,

J.T. Baker, Inc., Cat. No. 7121-06.
Vacuum Flask: 500 mL [Fisher 10-180E].

Disposable Pasteur Pipettes, Glass: 9" x 7 mm O.D.

Syringes: Polypropylene, 10 mL capacity, equipped with a Luer tip [Aldrich Chemical Co.]
- unless all glass, substitution not recommended: avoid use of rubber-tipped syringe
plunger.

Magnetic Stirrer: Variomag Multipoint [Cole-Parmer: G-0465-20].

Magmetic Stir Bars: TFE, [VWR: 58948150].

N-Evap Analytical Concentrator: Organomation Associates (see also item no. 31).

Gas Chromatograph: Varian 3400 GC equipped with a Flame Photometgic Detector
operating in the Phosphorus mode, or equivalent instrumentation. [Note: According to the
application, the GC system is configured for megabore capillary column operation, with SPI
injector.] Use of an autosampler device is optional but recommended for optimum
reproducibility and efficiency.

Gas Chromatography Column ; 1.0 pm DB-WAX, fused silica, L5 meter x 0.53 mm

megabore column with cross linked (Carbowax 20M) stationary phase, (J & W Scientific:
J1257012]. Note: The commercially available 30 meter column may be divided into two
shorter column segments. Typically, a column of 10-15 meter length is adequate for these
applications. . ~
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Equipment (Continued)

23.

24,

26.

27.

23.

29.

30.

3L

Vacuum Box Apparatus; Vac Elut SPS 24 Vacuum Box [Varian/Analytichem International:
No. A16500-2]; for use with silica gel SPE cartridges. [Note: Use of a vacuum box
apparatus is optional. Any equivalent apparatus or device which enables operation of the
SPE cartridge system may be utilized to provide a uniform and controllable cartridge elution
(drip) rate.]

Glass Colﬁmn; with stopcock and reservoir, 10.5 mm id., 250 mm length; [Lab Glass: LG-

‘ 4565-’1'-100] used for anion exchange columnn chromatography.

§|lxca Gel SPE Cartridge; 500 mg carmdgc with reservoir, [Varian/Analytichem
International: No. LR01304].

Buchner Type Funnel: 7 cm; for vacuum filtration [Fisher Scientific: 10-356B).

Filter Paper: Whatman No. 934-AH, 1.5, (e.g., Fisher Scientific: 09-873F (7 cm)}, or
sized to fit the Buchner funnel (Item 26).

Graduated Cylinders: various capacities, up to 500 mL.
Centrifuge: Laboratory beach top model, capable of 600-700 x G (at 2,000 - 3,000 rpm).

Centrifuge Tubes/Bottles: Various capacities as required. [Note: a graduated tube (10 -

20-mL capacity) is used in Section 11.0]

Speed Vac Concentrator; Savant SC110 (or equivalent), for use in place of a rotary
evaporator or N-Evaporator, as appropriate, within the method.

Reagents/Chemical Supplies:

a)
b)
c)
d)

e)

Formic Acid: Fisher Scientific (88% w/w), ACS Reagent Grade.
Methyt Acetate: (99%) AR.

Ethyt Acetate: pesticide quality.

Glacial Acetic Acid: AR.

Trimethylorthoacetate: Aldrich (99%) [reagent must be dry)
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-Reagents/Chemical Supplies (Continued):

4
h)

i)

D

k)

D

- m)

o)

p)

r

Methanol: pesticide quality.
Toluene: pesticide quality.

Denatured Ethanol; Mallinckrodt Cat. No. 7018; or

Ethanol/Methanol (85/15 v/v); pure reagents mixed to obtain a 85/15 volume ratio.
[Generally available as a prepared commercial reagent.]

Denatured Ethanol/Methyl Acetate (1/1 v/v): Mix equal volumes of denatured ethanol and
methyl acetate reagents.

Methanol/Methyl Acetate (1/1 v/v): Mix pure reagents to a 1/1 volume ratio of
Methanol/Methyl Acetate. _

Toluene/Methyl Acetate (1/1 v/v): Mix pure reagents to a 1/1 volume ratio of
Toluene/Methyl Acetate.

Formic Acid (50% w/w); Dilute 570 mL of Formic Acid reagent (88%) to 1 L (final
volume) with distilled water. Always add the concentrated acid to 300-400 mL of water
before diluting to final volume.

Ammonium Hydroxide (0.015 M): Dilute I mL of ammonia solution [BDH No. ACS 033-
037 (28-30% NH3)] to lOQmL with distilled water.

HOE-039866: Ammonium I?L-homoalanin—tt-yl-(mcthyl)phosphimtc, analytical standard.
HOQE-090532: D-homoalanin-4-yl-(methﬂ)phosphinic acid, analytical standard.
HOE-061517: 3-Methylphosphinico-propionic acid, analytical standard.

HOE-085355: DL-2-acctaﬁﬁdo-4-mcthylphosphinico-butanoic acid, analytical standard.

HQE-099730: Disodium L-Z-acetaniido—4-methylphosphinico-butyrate, analytical standard.
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4.0 Reagents/Chemical Supplies (Continued):

s) HOE-064706: Mcthyl-4—(mcthoxymcthyl)phosphmoyl-2 acctaxmdo—bulyratc, analytical

t) HOE-070951; Methyl-3(methoxymethyl)phosphinoyl propionate, analytical standard.
u) Silica Gel (Activated); VWR Scientific 26668-109, for drying tubes

v) Anion Exchange Resin; Bio-Rad (140-1431) AG 1X8 ion exchange resin, 8% cross linking,
350-100 dry mesh, in the hydroxide form (see also item ‘x’ below).

.w)  Preparation of Anion Exchange Resin: Mix 100 g of Anion Exchangc Resin (w) with 1 L of
IM Sodium Hydroxide (y) in a 1-2 L beaker and gently stir using a Teflon-coated spatula
for approximately 2 minutes. Let stand for 30 minutes or until the resin solution is pH 10-
11 (as indicated using pH paper). The solution must be stirred slowly to avoid crushing the
resin. Filter the resin through a coarse fritted disc Buchner funnel apparatus (to remove
excess Sodium Hydroxide) and continue to wash the resin with distilled water until the pH

of the filtrate is no longer basic (pH 5.5-7.5). Typically, for 100 g of. mm, about 3-5 liters

of distilled water are required.

x)  Sodium Hydroxide (IM): Dissolve 40 grams of Sodium Hydroxide fVWR 6720-1]1in
distilled water to a final volume of 1 liter.

[NOTE: Analytical Standards 4.0(n), 4.0 (o), 4.0(p), 4.0(q), 4.0(r), 4.0(s), and 4.0(t) are
available from AgrEvo USA Company, AgrEvo Research Center, Pikeville, NC.]
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5.0 Preparation of Standard Solutions:

[Note: The calibration and fortification standard amounts in the examples below are given for
pure (100%) materials. Actual amounts used should be adjusted for certified percent purity.
Store all solutions in a refrigerator. Store pure standard materials in a freezer.]

5.1  Calibration Solutions:

HOE-064706 and HOE-070951;

Weigh 139 (1) mg of HOE-064706 and 100 (+1) mg of HOE-070951 into separate 100 mL
volumetric flasks. Dilute each to volume with pure methanol. These solutions (Stock
Solutions Al and A2) contain 1.0 mg of HOE-064706/mL and 1.0 mg of HOE-070951/mL,
respectively, expressed as HOE 035956 equivalents. They must be prepared fresh every six
moanths,

Transfer 2 2.0-mL aliquot from both Stock Solution A1 and Stock Solution A2 to the same
100 mL volumetric flask. Dilute to volume with pure methyl acetate. This solution (Solution
B) contains 20.0 pg of HOE-064706 and HOE-07095 l/mL, expressed as HOE-035956
equivalents. It must be prepared fresh every six months. .

Make dilutions of Solution B every month (or as needed) for calibration of the gas
chromatograph. A typical set of dilutions for GC calibration is shown in Table .

{Note: To ensure accuracy and verify reference solution stability, freshly prepared
calibration standard solutions are to be cross-checked with corresponding, previously
prepared calibration solutions using side-by-side GC/FPD analysis (e.g., just prior to the
expiration date of the solution). The cross-check results (i.e., GC/FPD analyte response)
should agree to within £10% (rel,). Otherwise, standard preparation accuracy should be re-
verified and/or appropriate problem solving measures implemented. In addition, ongoing
monitoring of GC/FPD calibration (response) factors is also recommended, to provide an
indication of analytical system control, including adequate calibration standard stability.]

GC Calibration: {See also Sections 7.2 and 73]

The calibration solutions shown in Table I (below) have been found to provide an adequate
linear working range for the GC/FPD analysis. Other standard concentrations may be used
according to specific analysis requirements, alternate dilution schemes, etc. However, the
working range of the calibration curve should not exceed an approximate factor of 10 to 20,
1.e., from the lowest to highest standard concentration utilized.
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Preparation of Standard Solutions (Continued):

5.1

52

Calibration Solutions (Continued):

TABLE I
TYPICAL SERIES OF GC CALIBRATION
STANDARDS
Amount of Stock Final Concentration in
- Solution B (uL) | 100.0 mL Final Volume (ng/uL) | .
75 0.015
100 0.020
250 0.050
500 0.100
1000 . 0.200
1500 0.300
Note:
Final concentrations are expressed as HOE-035956
(glufosinate free acid) equivalents.

Fortification Solutions;
HOE-039866:

Weigh 109 (+1) mg of HOE-039866 into 2 100 mL volumetric flask. Dilute to volume with
0.015M ammonium hydroxide. This solution [Stock Solution C] contains 1.0 mg of HOE-
039866, expressed as HOE-035956 equivalents. It must be prepared fresh every six months.

HOE-061517:

Weigh 84 (£1) mg of HOE-061517 into a 100 mL volumetric flask. Dilute to volume with
0.015 M ammonium hydroxide. This solution (Stock Solution D) contains 1.0 mg of HOE-
061517/mL, expressed as HOE-035956 equivalents. It must be prepared fresh every six
months.

HOE-099730:

Weigh 147 (x1) mg of HOE-099730 into a 100 mL volumetric flask. Dilute to volume with
0.015 M ammonium hydroxide. This solution (Stock Solution E) contains 1.0 mg of HOE-
099730/mL, expressed as HOE-035956 equivalents. It must be prepared fresh every six
months. '
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5.0 Preparation of Standard Solutions (Continued):
5.2  Fortification Solutions (Continued):

Combined Standards:

Transfer 1.0-mL aliquots of Stock Solutions C and D to the same 100 mL volumetric flask.
Dilute to volume with 0.015 M ammonium hydroxide (or with denatured ethanol/methyl
acetate (1/1) for fortification of oil samples). This solution [Stock Solution F] contains 10.0
pg of HOE-039866 and HOE-061517/mL, expressed as HOE-035956 equivalents. It
must be prepared fresh every six months.

Transfer 1.0-mL aliquots of Stock Solutions D and E to the same 100 mL volumetric flask.
Dilute to volume with 0.015 M ammonium hydroxide (or with denatured ethanol/methyl
acetate (1/1) for fortification of oil samples). This solution (Stock Solution G) contains
10.0 pg of HOE-061517 and HOE-099730/mL, expressed as HOE-035956 equivalents.
It must be prepared fresh every six months.

The 10.0 pg/mL stock solutions of HOE-039866 plus HOE-061517 or HOE-061517 plus
HOE-099730 is typically used to fortify control samples for recovery purposes.

Note: For determination of procedural recoveries, fortify glufosinate resistant
(transgenic) sample matrices with solutions containing HOE-039866 plus HOE-061517
or HOE-099730 plus HOE-061517.

Additional fortification solutions may be prepared as required to cover the range of

_residues found in actual field samples. Stock solutions and/or fortification solutions
may be prepared to have standard concentration levels which differ from those
specified above (see also Section 11.0).

6.0 Analytical Procedure:
6.1  Sample Preparation:

Analytical samples (bulk solids) are to be finely ground using a Retsch grinder (or

~ equivalent) or homogenized using a food processor (or equivalent) with dry ice (as
necessary). It is important that the laboratory sample be finely ground (e.g., to a particle
size < 2 mm diameter) and homogeneous before subjecting it to the analysis procedures
described below. Liquid analytical samples (e.g., oils) or fine powders (e.g., flour, dust,
etc.), which are homogeneous, require no additional preparation.

6.2  Extraction: [For oil samples, proceed to Section 6.2.2.]

6.2.1 Extraction: All Matrices Except Oil

Into a 500-mL Erlenmeyer flask, accurately weigh 12.5 (£0.1) g of the analytical sample (Ws), prepared as
described in Section 6.1.
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Analytical Procedure (Continued):

6.2.1

6.2.2

6.3

Extraction: All Matrices Except Oil (continued)

Add 200 (+1) mL of distilled water and a magnetic stirring bar. [Note: See also Section
11.0.] )

Place the flask containing the sample and distilled water onto a magnetic stirring plate. Stir
vigorously at room temperature for 0.5 hour.

Transfer the entire contents of the extraction flask to a clean 500-mL graduated cylinder.
Add sufficient distilled water to achieve a 500-mL final extraction volume (V1).

{Note: Centrifuge a portion of the soybean seed, hulls, or meal extract [e.g., 600-700 x G
(2,000 - 3,000 rpm)] in a 250-mL centrifuge bottle. Remove the top fatty layer using a
Pasteur pipette or filter as described below, }

Suction filter the mixture through Whatman 934-AH filter paper (or equivalent) contained
in a Buchner funnel, collecting the aqueous filtrate in a clean 1-L filtering flask.

Except for grain “dust” samples, transfer a 100.0-mL aliquot (V2) to a 250-mL flat
bottom flask. Proceed to Section 6.3. :

For grain dust, transfer a 50.0-mL aliquot (V2) to a 250-mL flat bottom ﬂask. Adjust the
volume to 100.0-mL by adding 50.0 mL of distilled water. Proceed to Section 6.3.

Extraction; Com and Soybean Oil

Into a 250-mL flat bottom flask, weigh 2.5 (£0.1) g (W) of oil. [For determination of
procedural recovery, a (control) oil sample is fortified at this point, using a standard
solution prepared in 1/1 ethanol/methyl acetate. See Section 5.2 above.] Proceed to Section
6.4.1 (denvatization step).

{Note: It is recommended to fortify oil sampies using < 0.2 mL of standard solution. Ifa
volume = 0.2 mL is used, evaporate the fortification solution solvent (¢.g., using a rotary
evaporator) before carrying out the denivatization step.]

Extract Clean Up Using Anion Exchange: [See also Section 11.0.]

Use anion exchange resin which has been conditioned as described in the Reagents Section
4.0. Slurry pack a calibrated? glass chromatography column with resin (~10.5 mm id),
using distilled water to assist in transferring and packing the resinrinto the column. The
following volumes of resin (x 0.5 mL) are used according to sample type:

¢ Corn Samples: 12 mL
» Soybean Samples: 18 mL
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'Analxtical Procedure {Continued):

6.3

6.3.1

632

6.4

6.4.1

6.4.2

6.43

Extract Clean Up Using Anion Exchange: (continued)

[®Note: For convenience, calibrate the glass chromatography column prior to use. Add a
measured volume of water to an empty column (containing a glass wool plug) and mark the
volume level on the column exterior accordingly. ]

Load the column with the 100.0-mL (total) aqueous extract aliquot from Section 6.2 [Note:
V2 = 100.0 mL (50.0 mL for grain dust)]. Allow this solution to pass through the resin
(gravity flow). At this point, wash the resin with 50 (+ 5) mL of distilled water. Regulate
the flow of column effluent as required using the column stopcock valve such that a flow

_rate of approximately one to two drops per second is attained. Discard this column

cluate which contains only residual sample matrix. Proceed to Section 6.3.2.

Elute both the parent compound (HOE-039866) and metabolite compounds (HOE-061517
and HOE-099730) using 100 (x10) mL of 50% formic acid, collecting the eluate directly
into a clean 250-mL flat bottom flask. As above, use a drip rate of about one to two
drops per second.

Evaporate the formic acid eluate to dryness using a rotary evaporator (50-55°C). Operate

the rotary evaporator at a moderately slow speed, which avoids excessive dispersion of the

sample inside of the flat bottom flask, Add 10 (1) mL of water to the dried sample extract
and again evaporate to dryness as above to remove all residual formic acid. Proceed to
Section 6.4.2 (derivatization step).

Denvatization;
Derivatization: Oil Samples

Add 6.0 (£0.5) mL of glacial acetic acid to the oil samples from Section 6.2.1. Sonicate at
room temperature for approximately one minute. Add 24 (+ 1) mL of trimethylorthoacetate
reagent and a few glass beads. Mix by swirling with sonication. When mixing is complete,
reflux the reaction mixture for 4.5 hours. Proceed to Section:6.4.3.

Derivatization: All Samples (except oil)

Add 3 (£0.5) mL of glacial acetic acid to the flat bottom flask containing the sample residue
(from Section 6.3.2). Sonicate at room temperature for approximately one minute (or until
all visible sample residue is dissolved and/or dislodged from thie wall of the flask). Add 12
(1) mL of trimethylorthoacetate and a few glass beads. Mix by swirling with sonication.
[See also Section 11.0 (Derivatization).] When mixing is complete, reflux the reaction -
mixture for 4.5 hours. Proceed to Section 6.4.3.

After the reflux period, allow the sample to cool to room temperature. The procedure may
be stopped at this point. Disconnect the flask from the reflux condenser. Add 15 (+1) mL
of toluene. The procedure may also be stopped at this point (capping the flask for
storage at room temperature). Otherwise, proceed to Section 6.5,
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~Analﬁical Procedure {Continued):

6.5

6.6

6.6.1

Reconstitution:

The cooled derivatized sample mixture (from Section 6.4.3) is reconstituted as follows.

" Evaporate the contents of the flat bottom flask to a final volume of approximately 2 mL

(using a rotary evaporator operating with a water bath temperature of 45°C or an equivalent
technique, ¢.g., Speed Vac apparatus). Add successive 15 (1) mL portions of toluene and
continue to repeat the evaporation procedure. At a minimum, three 15-mL portions of
toluene are added and evaporated to an approximate final volume of 0.5 - I mL, to remove
all traces of the derivatization solution. It is important that the solution is not evaporated
to dryness during the reconstitution procedure. The derivatized parent and/or
metabolite compounds may be lost should this occur.

The final volume of the extract is adjusted to o more than 4 mL of toluene.

Post Derivatization Clean Up:

The derivatized sample extract undergoes additional clean up prior to GC/FPD analysis.
Thus final clean-up step is carried out using commercially available silica gel solid phase
extraction (SPE) cartridges. :

The SPE clean-up technique requires verification of the retention and elution characteristics
of the silica gel material(s) utilized. The characterization procedure is described in Section
6.6.2.

Silica Gel SPE Cartridge Clean Up:

Silica Gel SPE cartridges are typically used in conjunction with a vacuum box assembly as
described in the Equipment Section (3.0). In addition, always refer to the manufacturer’s
operating instructions for the particular device utilized. See also Section 6.6.2.

Immediately before use, the SPE cartridges are conditioned by passing ~10 mL of degassed
(sonicated) methyl acetate/toluene (1/1 viv) through each cartridge. Do not allow the
cartridges to become dry at this point. )

Add 4.0 (£ 0.1) mL of methyl acetate to the toluene extract from Section 6.5. The solution
is then sonicated to dislodge any residual sample material which may adhere to the flask.

To load the SPE cartridge, attach a 100 mm syringe needle to a 10 mL disposable
(polypropylene) syringe (see Equipment Section 3.0 (item 17)] and draw the sample into the
syringe. Adjust the final volume in the syringe to 8.0 (+0.2) mL with toluene, achieving a

1/1 methyl acetate/toluene solution.  Save the empty flask at this point.

Invert the syringe (plunger end down), remove and save the needle.  Attach a 0.45-um
disposable filter to the tip of the syringe. Load the contents of the syringe onto the top of
the SPE cartridge using the syringe/disposable filter apparatus. Elute to waste but do not
allow the cartridge to become dry.
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6.0 Analytical Procedure (Continued):

6.6.1 Silica Gel SPE Cartridge Clean Up: (continued)

Wash the (saved) empty flask with 10 mL of pure methyl acetate. Draw this final wash
solution into the disposable syringe (flter removed and saved) via the re-attached 100 mm
syringe needle. Reconnect the filter assembly (needle removed) and apply this wash solution
to the SPE cartridge. Elute to waste; the cartridge is dried using vacuum suction at this
point. Proceed to Section 6.6.1a. [Note also alternate procedure: Section 11.0.]

6.6.1a _ Elute the HOE-064706 and/or HOE-070951 analytes with 5.5 (0.1) mL of
methanol/methyl acetate (1/1 v/v) solvent.

Collect approximately 5 mL of eluate in a clean collection tube (e.g., Item 9,
Section 3.0) which is typically contained in the vacuum box assembly. Transfer the
eluate into a 50-mL round bottom flask (see Note below). Wash the tube with
approximately 10 mL of methyl acetate. Add the wash to the round bottom flask.
Proceed to Section 6.6.3.

[Note: If solvent exchange (6.6.3) is to be carried out by an aiternaxe technique
(e.g., using an N-evap concentrator), a more appropriate collection vessel may be
used in place of the round bottom flask ]

6.6.2 . Silica Gel SPE Cartridge Characterization;

Before analyses are conducted, the SPE cartridges must be characterized. Such
characterization is necessary to account for possible variability in silica gel raw

- materials as well as to verify the conditioning and elution procedures described
above,

To characterize column performance, add appropriate aliquots of HOE-070951 and
HOE-064706 standard solutions to a control sample (not previously fortified) which
has undergone procedural work-up through the derivatization/reconstitution steps
(Section 6.5). The fortification level of HOE-070951 and HOE-064706 should
provide a representative amount of test compound (i.e., 200-250 ngina 5.0 mL

. final GC/FPD test solution volume). Continue the analytical procedure (Section
6.6.1) and observe the "recovery” of the test compounds after GC/FPD analysis (see
below). The methanol/methyl acetate solvent strength and/or elution volume may
need to be optimized to maximize recovery (50-100%) for both test substances. 3
this is necessary, adjust the final eluate volume accordingly (Section 6.6.3) to
obtain a 5.0 mL (typical) volume in methyl acetate solvent. [Note that the GC/FPD
calibration standards are prepared in methyl acetate.]
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6.0 Analytical Procedure (Continued):

6.6.3 Solvent Exchange:

Using an N-Evap Analytical Concentrator operating at 50°C or a rotary evaporator
with a water bath operating at 35°C (or equivalent apparatus); evaporate the silica
gel colurmn eluate to approximately 0.5 - 1.0 mL. [Caution: Care must be taken to
avoid excessive evaporation; do not evaporate to a volume < 0.5 mL at any
point.]

Using methyl acetate, quantitatively transfer this solution to an appropriate (e.g.,

- 5.0 mL) volumetric flask or graduated tube and adjust to final volume (V3) with
methyl acetate. Typically, a final volume of 5.0 (£0.1) mL (2.5 mL for grain dust)
provides adequate sensitivity for GC/FPD analysis.

[Note: The volume of the solution for GC analysis may be reduced to
compensate for particular GC/FPD sensitivity limitations. However, avoid
excessive evaporation (Le., to volumes < 0.5 mL) to minimize evaporative losses
of derivatized compounds.]

7.0 Determination by Gas Chromatography:

The derivatized parent [HOE-039866 — HOE-064706] and derivatized metabolites [HOE-099730
—> HOE-064706 and HOE-061517 — HOE-070951] are determined using gas chromatography

with flame photometric detection (P-mode). A “megabore” (0.53 mm id) fused silica capillary
column application is used. Note that the exact final volume (V3) of the GC test solution must be
known, typically 5.0 (x0.1) mL in methyl acetate solvent.

7.1  Gas Chromatography Instrumentation:

A Varian Model 3400 Gas Chromatograph equipped with a Flame Photometric Detector
operating in the phosphorus selective mode (P-mode) is adequate for determination of 0.05
ppm levels of the test compounds. Other GC/FPD instrumentation systems which are found
to have equivalent or superior performance [e.g., signal-to-noise (S/N), repeatability, and
sensitivity] may be utilized. For method validation, data acquisition was carried out using
the IBDH (In-Board Data Handling) capabilities of the Vanan instrument.

7.1.1 Chart Recorder/Electrometer::

Operate in the linear mode (for phosphorus). For manual peak height measurement,
attenuate as required to obtain chart recorder peak heights 210 mm (S/N >3) fora
level corresponding to 0.05 ppm of each test compound, determined as HOE-
035956 equivalents. When using an electronic integrator, the S/N ratio must also
be > 3 for the chromatography peak(s) of interest, with a minimum peak height of 5
mm displayed on the chromatogram.
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7.0 Determination by Gas Chromatography (Continued):

7.1.2  Limit of Quantitation (LOQ):

The validated LOQ of this method is 0.05 ppm of each test compound (quantified
as HOE-035956 equivalents). At this level: i) fortification recoveries should fall
within a range of 70% to 120%, ii) the analyte GC/FPD signal should be 2 3 times
the background GC/FPD signal, and iii) the intra-laboratory reproducibility as
indicated by the relative standard deviation (n > 3) obtained from replicated
analyses should fall within 20% (rel.) of the averaged result.

7.2 -Wax M ore Capiila olumn mato

Column; 15 meter x 0.53 mm id fused silica (megabore) column with 1.0 micron DB-
Wax stationary phase (J&W Scientific).

Temperatures: Inlet: 225°C
Detector: 230°C

Column Temperature Program (e.g.):

Initial Temp: 145°C
Initial Time: 1.5 min,

- Ratel: 2.5°C/min.
Final Templ: 150°C
Rate2: 5°C/min.
Final Temp2: 240°C
Final Time: S min.

Gas Flows:

Carrier: 20 mL/min. (Helium)

Make-up: 10 mL/min. (Nitrogen)

Detector: 85-100 mL/min. (Hydrogen)
70-120 mL/min. (Air)

Injection Volume: 5 pL (typical) - Vinj

Approximate Retention Time: 6 -7min.  (HOE-070951)
: 21 -22 min. (HOE-064706)
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7.0 Determination by Gas Chromatography (Continued):

7.2 DB-Wax Megabore Capillary Column Chromatography (Continued):

[Note: The above component retention times are estimated for a 15-meter DB-Wax GC column
which is operated as described above. Other operating conditions may be used according to

the specifications of alternative instrumentation and/or laboratory variables (including GC
column length, supplier, etic.). Although permissible within the scope of this methodology,
alternative GC/FPD operating conditions must, of course, produce adequate performance (ie.,
reproducible retention times, sensitivity, /N, and component resolution). However, the use of
megabore fused silica GC column lengths > 15 meters is not recommended. ]

Representative chromatograms are included in Appendix 1.

7.3 GC/FPD Calibration:

The GC/FPD response is calibrated as follows using the reprscntati?c GC/FPD operating
conditions outlined in Section 7.2 (above).

Determine the GC/FPD response in peak area (or height) units for HOE-064706 and/or
HOE-070951 for a series of analytical standards prepared as described in Section 5.1.

The lowest level analytical standard must correspond to a sample residue level of
approximately 50% to.70% of the 0.05 ppm quantitation limit.

For example, assuming a 12.5 g sample (V1 = 500.0 mL), a sample aliquot of 100.0 mL
(V2), a final volume (V3) of 5.0 mL, and a 5 uL injection volume (Vinj), successful
GC/FPD analysis of a 0.025 ng/uL standard is required to approximate 0.05 ppm of test
compound. [All concentration levels are expressed as HOE-035956 equivalents. ]

During each analytical sequence, a standard calibration curve is drawn and a linear least
squares regression calculation is carried out:

Y=mX+b

Y = analyte (GC/FPD) peak area (or height) from the injected sample
= slope of the regression line (X coefficient)
= amount of analyte found in the sample (ng)

b= constant (Y-intercept)
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Determination by Gas Chromatography (Continued):

For verification of stable GC/FPD response, construct a standard curve which includes the
levels of interest. [See Note below]. Typical calibration curves are provided for HOE-

064706 and HOE-070951 in Appendix II. Every 2 to 3 sample injections within an
analytical sequence are to be followed by an analytical standard. This practice serves as

an ongoing "quality control” check of detector sensitivity/drift and component retention time
(column) stability. Always analyze a calibration standard before the first analytical sample
and after the last analytical sample within a sequence.

Residue results must not be determined by extrapolation of calibration data outside of the
concentration range of the analyzed calibration standards (using +10% tolerance, typically).

[Note: Before standards and/or samples are analyzed within a sequence, two to three sample
injections into the GC/FPD are recommended. These preliminary pre-sequence analyses are
carried out to condition the GC/FPD system (e.g., to mask active sites).” Instrument
response should be stabilized such that the GC/FPD peak areas (or heights) from replicate
injections (n > 3) agree to within £10% relative.]

7.4  Sample Analysis:

Inject an appropriate aliquot (typically < 5 pL) of the prepared sample as obtained from
Section 6.6. Note the injection volume (Vinj). For practical considerations, the use of
equivalent injection volumes for standards and samples is highly recommended.

Compute the integrated (or otherwise accurately measured) peak areas (or heights) obtained
for HOE-064706 and/or HOE-070951 in the chromatogram. Compare the component peak
area (or height) value with the analytical standard amount found on the corresponding
calibration curve (Section 7.3). Both samples and standards must be analyzed under
stabilized GC conditions and within the same analytical sequence. :

For purposes of this example calculation, the amount (Amt) of analyte found from the
calibration curve is expressed as nanograms.

Calculation of the Residue:

8.1  Percent Recovery:  Sample residue is determined as follows:

Analyte Measured Residue Compound
(GC/FPD) Determined
HOE-070951 HOE-061517 - Metabolite
HOE-039866 - Parent or
HOE-064706 HOE-099730 - Metabolite

[Note that the GC/FPD signal (chromatography peak) corresponding to the reference

substance HOE-064706 determines combined residue of both parent and N-acetyl glufosinate
metabolite.]
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" Calculation of the Residue: (Continued)

Following the GC/FPD analysis described in Section 7.4, determine the residue of test comp;mnd
in the sample as follows:

Parts per million (ppm) of HOE-035956 (free acid) equivalents = Amt+ B

where: Amt = ng (X) of HOE-064706 or HOE-070951 found from the standard
curve, expressed as HOE-035956 equivalents (See 7.3)

B = mg of sample injected

= Ws (g) * V2 (mL) + Vinj (ul)
V1 (mL) V3 (mL)

Percent recovery is calculated as follows:

o -~  bpm found as HOE-035956 equivalents * 100
Yo Recovery =

ppm added as HOE-035956 equivalents

Quality Control Procedures:
9.1 Laboratory Fortifications;

To assure the quality of the laboratory data, laboratory fortifications are to be run along
with each set of residue samples. These fortified samples should cover the range of
expected residues in the set and at least 10% of the set must be laboratory fortifications.
Spiking of quality control samples should be directly onto the apalytical sample, e.g., prior
to extraction. Preparation of fortification standards is described in Section 5.2. Generally,
spiking volumes may range from 100 pL to 1 mL using the 10 pg/mL spiking solutions of
HOE-039866 (or HOE-090532) + HOE-061517 or HOE-061517 + HOE-099730 {or
HOE-085355). Spiking volumes < 0.2 mL are recommended for oil samples.

For example, 0.50 mL of Stock Soluticn F {10.0 pg/mL (each) of HOE-039866 and HOE-
061517, expressed as HOE-035956 equivalents] added to 12.5 g of (control) sample
corresponds to 0.40 ppm of HOE-035956 (free acid) equivalents of each compound, in the
form of HOE-039866 (parent) and HOE-061517 (metabolite).

9.2  Sample Storage;

All residue samples should be stored frozen uatil analysis. After sampling for analysis, the
remaining sample should be promptly re-frozen and stored until authorized for dlsposal
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Confirmatory Techniques:

At least two sources of information provide confidence in the identification the GC/FPD peaks
assigned to the derivatized parent and metabolite test compounds. First, analysis cross-checks
carried out using four different GC columns have provided results consistent with the assigned GC

peaks.(1)

Secondly, capillary GC/MS analysis has been shown to yield characteristic EI mass spectra for
both the derivatized parent and metabolite compounds. The respective capillary GC/MS retention
times of the verified test compounds were found to be in line with GC/FPD chromatography
retention times. In addition, GC/MS operation in the Selected Ion Monitoring mode can be used to
verify characteristic relative mass abundance ratios using the following ions: m/z 149 and 165 (for
HOE-070951) and m/z 150 and 192 (for HOE-064706). A Hewlett Packard 5890A GC interfaced
to 2 Model 5970 Mass Selective Detector has been utilized successfully for such confirmatory
analytics.(4)

Modifications and/or Potential Problem Areas:

Fortification:

For QC and/or troubleshooting purposes, samples should be fortified with reference standards
containing either the parent (¢.g., HOE-039866) or the N-acetyl metabolite (¢.g., HOE-099730). If
added as a mixture, recovery as individual components cannot be determined because these
substances are derivatized to a common moiety (HOE-064706). As a result, combined residue of
parent and N-acetyl metabolite are determined from the measurement of one chromatography peak.
Fortification solutions containing either the parent compound or its N-acetyl glufosinate metabolite
(prepared as described in Section 5.2) are therefore recommended.

Extraction:

With consideration of potential sample variability, the sample moisture content is generally
accounted for by adjusting the final sample extraction volume (V1) to 500 (+ 1) mL. This step,
combined with the use of a 12.5-g sample of homogeneous material, also minimizes bulk volume
contribution from the sample itself (e.g., as may be significant for samples of Fuils). Equivalent
procedures which adequately account for sample moisture content as well as bulk sample volume
may be utilized on a case-by-case basis. For example, a 25.0-g com grain sample can be
successfully analyzed, using a 25.0-mL aliquot (V2) taken from a 250.0-mL (V1) total extract
volume. However, it is essential that the sample extract aliquot (V2) which is carried through the
procedure accurately reflects the analyzed sample mass. Indications of the moisture content of
representative samples are provided below:

Page 25 of 67




Study ID: 000290

Dow AgroSciences LLC !
Page 231

11.0 Maodifications and/or Potential Problem Areas: (Continued)

COMMODITY l PERCENT DRY MATTER
i Field:Co o
Grain 83
Forage 40
Fodder (stover) 83
Milled Products_ . 85

Seed 89
Meal : 92
Hulls 90
Forage 35
Hay 85

Ref: Updated Livestock Feeds Table for Subdivision O (Residue
Chemistry) of the Pesticide Assessment Guidelines (Proposed Changes;
Issued June 2, 1994), US Environmental Protection Agency.

Anion Exchange Columns

As required, the elution profiles of the anion exchange columns may be experimentally verified (or
calibrated) using the appropriate reference substances, including C-14 materials (if available). In
any case, column profiles should be established with fortified matrix extracts rather than solvent
blanks. This will appropriately account for extracted sample matrix components which may affect
column characteristics.

On occasion, very dry hay samples may require anion exchange clean up of a 50.0-mL extract
aliquot (V2), i.e., instead of a 100.0-mL aliquot. In this case, the procedure used for the grain
dust samples should be followed. This troubleshooting option is recommended, as may be required,
to optimize procedural recovery of parent and metabolite compounds.

Derivatization:

Variable and/or low derivatization yields may be the result of spurious water contamination of the
derivatization mixture. All reagents and glassware used to carry out the derivatization reaction
must be dry. Typicaily, water contamination in this step more adversely affects the recovery of
HOE-061517 (i.e., compared to the recovery of parent compound).

Certain sample matrices, i.e., com grain, soybean seed and meal, may require additional time for
sonication prior to derivatization (Section 6.4). Sonication should continue until all sample residue
dissolves, including material which may adhere to the wall of the derivatization flask. In some
cases, a five-minute sonication with acetic acid followed by a five-to-ten minute sonication after
addition of trimethylorthoacetate. The sample should be capped at all times during this procedure.
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Modifications and/or Potential Problem Areas: (Continued)

Silica Gel Clean-up Procedure

An alternate technique for loading the silica gel SPE cartridge (Section 6.6.1) is described below:

Transfer the toluene extract (Section 6.5) to a 10-mL graduated cylinder, adjust the volume to
4.0 mL with toluene, and return this solution to the original flask. Add 4.0 mL of methyl acetate.
F Iter this solution through a disposable ﬁllranon column (see Section 3.0, item no. 14), which is
“piggy-backed” onto the silica gel clean-up column. Rinse the flask with 10 mL of methyl
acetate and elute this solution through the filtration column and SPE cartridge. Both the

. loading and rinse solutions are eluted to waste. Remove the filtration column and dry the SPE

cartridge using vacuum suction as described in the method. Proceed to Section 6.6.1a.

Chromatography:

Because analyses are carried out in the presence of some residual matrix componeats, a gradual
deterioration of GC column performance may be experienced. For megabore fused silica capillary
GC columns, performance may often be restored by cutting and discarding the first six to twelve
inches of GC column (injector end). Otherwise, the use of a retention gap of pure fused silica may
be advantageous.

It is also important to utilize a gas chromatography system (i.c., consxdcnng injector, column, and
detector components) which has been adequately conditioned (to mask active sites) Just prior to
initiating a sample analysis sequence. See "Note" in Section 7.3. Further, GC instrument
problems may individually or collectively contribute to poor quantitative data. Factors to consider
in this regard include i} contaminated carrier gas {e.g., with oxygen), ii) excessive GC column
stationary phase bleed, iii) non-optimized column connections (e.g., fractured column ends,
exposed external column coating material, etc.), and/or iv) minor gas leaks.

Safety:

Denivatization reactions (Section 6.4), evaporation steps, etc. should be carried out in a fume hood
or high efficiency condensers must be used (to prevent escape of reagent fumcs into the
laboratory).

Page 27 of 67




Dow AgroSciences LLC
Study ID: 000290
Page 233

140  Method Flow Diagram:

AQUEOUS EXTRACTION

[All corn and soybean samples except oil]
12.5 g (1 X 200 mL) -* Dilute to 500 mL (aq) =¥ [Centrifuge soybean seed, hulls, or meal extract]

{

VYACUUM FILTRATION

Filter = Take 100-mL aliquot of filtrate (For “dust” samples, take 50-mL aliquot —
' Dilute to 100 mL (aq)]

{

ANION EXCHANGE COLUMN CLEAN UP

(Resin Volume: Corn Samples (12 mL); Soybean Samples (18 mL)]
Load with 100-mL (total) extract aliquot = Wash with 50 mL distilled water =
Elute with 100 mL formic acid (50% aq) = Rotovap to dryness

{

DERIVATIZATION

Qil Samples All Other Samples

Sonicate 2.5 g sample in 6.0 mL glacial acetic acid | Add 3 mL glacial acetic acid = Sonicate = Add 12
=¥ Add 24 mL trimethylorthoacetate —* Sonicate = | mL trimethylorthoacetate = Reflux 4.5 h.
Reflux 4.5 h. [Optional Stopping Point} [Optional Stopping Point]

{

SILICAL GEL SPE CARTRIDGE CLEAN UP

Solvent exchange into toluene = Add 4.0 mL methyl acetate = Adjust volume to 8.0 mL with toluene =
Load onto SPE cartridge (via 0.45 um filter) = Wash with methyl acetate —
Elute with 1/1 methanol/methyl acetate

4

GC/FPD DETERMINATION

Solvent exchange into methyl acetate = Analyze final extract using gas chromatography with flame
photometric detector (P-mode): LOQ = 0.05 ppm glufosinate free acid equivalents

Page 28 of 67
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METHOD APPENDIX I

Representative Chromatograms

Reference: ABC/Pan-Ag Division Study No. 94354

Note: Figures are shown to illustrate typical analysis results. Therefore, the
test samples represent a variety of field trial locations. Chromatograms are
reduced and/or annotated (as necessary) for clarity of presentation.
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Standards: HOE-070951 Plus HOE-064706
0.015 pug/mL

File Name:  F3001 (Reference: Method Appendix IT)

Standard ID: [GC-1A (Reference: Method Appendix IIT)

10”1 volts
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Figure 2
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tandards: -070951 Plu -064706
0.020 pg/mL

File Name:  F3002 (Reference: Method Appendix IT)

Standard ID: IGC-2A (Reference: Method Appendix ITI)

101 Golts

>
w « W
3 o ©
3 b1 o
. 1 L ] -
~ §.35 HOE-07DSS1

~ 20.99 HDE-084708




Dow AgroSciences LLC
Study ID: 000290
Page 237

Page 320f67

Figure 3 Standards: HOE-070951 Plus HOE-064706
0.050 pg/mL

File Namé: F3005 (Reference: Method Appendix I)

Standard [D: IGC-3A (Reference: Method Appendix IIT)

10-1 volts

»
w W ©
» @ o©
o c a
[ L e A J
= 5.35 HE-070051 )

saynuiM 0 X

= 20.97 HOE-084708




Dow AgroSciences LLC
Study ID: 000290
Page 238

Page 33 of 67

Figure 4 Standards: HOE-070951 Plus HOE-064706

0.100 ug/mL
File Name:  F3008 (Reference: Method Appendix II)

Standard ID: IGC-4A (Reference: Method Appendix IIT)

10~1 volts
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Figure 5
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tandards; -070951 Plus HOE-064706
0.200 pg/mL

File Name:  F3011 (Reference: Method Appendix II)

Standard ID: IGC-SA (Reference: Method Appendix III)

10”1 volts
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tandards: -070951 Plu. -064706
0.300 pg/mL

File Name:  F3014 (Reference: Method Appendix IT)

Standard ID: IGC-6A (Reference: Method Appendix IIT)
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atrol
<0.05 ppm HOE-061517 or
HOE-039866/HOE-099930 found
Sample Lab ID: 354F3-1 (Reference: Method Appendix III)
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Figure 8 Control Com Forage
Fortified at 0.05 ppm with HOE-061517
and at 0.0502 ppm with HOE-099730 ’
Recovery = 85.8% for HOE-061517, 98.6% for HOE-099730

Sample Lab ID: 354F3-2 (Reference: Method Appendix IIT)

10~1 volts
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Control Com Forage
Fortified at 0.10 ppm with HOE-061517

and at 1.01 ppm with HOE-039866
Recovery = 83.3% for HOE-061517, 87.7% for HOE-039866

Sample Lab ID: 354F3-8 (Reference: Method Appendix IIT)
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Figure 10 Treated Comn Forage

<0.05 ppm of HOE-061517 ,
and 0.40 ppm of HOE-039866/HOE-099730 found

Sample Lab ID: 354F3-9 (Reference: Method Appendix ITT)

x 10”1 volts
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Fgure 11  Conuol Com Silage
<0.05 ppm HOE-061517 or HOE-039866/HOE-099730 found

»x 10™1 volts
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Figure 12 Control Com Silage
Fortified at 0.20 ppm with HOE-061517

and at 2.02 ppm with HOE-039866
Recovery = 88% for HOE-061517, 93% for HOE-039866

x 10~1 volts
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Fgure 13 Control Com Silage
Fortified at 0.05 ppm with HOE-061517
and at 0.05 ppm with HOE-099730
Recovery = 73% for HOE-061517, 89% for HOE-099730
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Figure 14 Treated ilage
<0.05 ppm of HOE-061517
and 0.12 ppm with HOE-039866/HOE-099730 found

»x 10”1 volts
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Fgure 15 Control r
< 0.05 ppm HOE-061517
or HOE-039866/HOE-099730 found
) x 10~1 volts
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Figure 16
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00°0

Control

Fortified at 0.05 ppm with HOE-061517

and at 0.05 ppm with HOE-039866

Recovery = 108% for HOE-061517, 117% for HOE-039866

x 10”1 volts
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Figure 17 Control Com Fodder
Fortified at 0.60 ppm with HOE-061517

and at 6.02 ppm with HOE-099730
Recovery = 98% for HOE-061517, 92% for HOE-099730
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Figure 18

Treated Com Fodder
0.16 ppm HOE-061517,
and 0.43 ppm HOE-039866/HOE-099730 found

Dow AgroSciences LLC
Study ID: 000290
Page 252

Page 47 of 67

L08'(-3

saynuiW [0} X
¥

00"’
i

as’
|




Study ID: 000290
Page 253

Page 48 of 67

Dow AgroSciences LLC !

Figure 19 Control Com Grain

<0.05 ppm HOE-061517
or HOE-039866/HOE-099730 found
- »x 10”1 volts
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Figure 20

SaynuIW (01 X

Control Com Grain
Fortified at 0.10 ppm with HOE-061517

and at 0.10 ppm with HOE-039866
Recovery = 90% for HOE-061517, 83% for HOE-039866

10-1 volts
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Figure 21 Control Com Grain
Fortified at 0.05 ppm with HOE-061517
and at 0.05 ppm with HOE-099730
Recovery = 91% for HOE-061517, 100% for HOE-099730
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Figure 22 Treated Com Grain
<0.05 ppm with HOE-061517
and at 0.05 ppm HOE-039866/HOE-099730 found
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Figure 23 Control Com Aspirated Grain Fractions
Not fortfied ‘
<0.05 ppm HOE-061517 or HOE-039866/HOE-099730 found
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Figure 24 Treated Comn Aspirated Grain Fractions

0.71 pppm HOE-061517 and 3.24 ppm HOE-039866/HOE-099730 found
ol .

=
4
e

89z°12 +«—HOE-064706

9 +HOE-070951

%&2
! . —
a3

,
.

-

J

=
B
(9]
p}

—
—

D)

a2

l

¥

104

i
1
1
il
1




Dow AgroSciences LLC
Study ID: 000290
Page 258

Page 53 of 67

Fgure 25 Control Com Aspirated Grain Fractions
Fortified at 0.05 ppm with HOE-061517 and at 0.05 ppm with HOE-039866
Recovery = 108% for HOE-061517, and 106% for HOE-039866

a
- o
1l : $
H .6: ®
. T S =
4 § %
o ? =
us .
R 2 i
L 1
) ‘ na
5 <
2 i
en - .
ZL | =m
5= S
Figure 2 Control Com Aspirated Grain Fractions
Fortified at 0.50 ppm with HOE-061517 and at 0.50 ppm with HOE-099730
Recovery = 102% for HOE-061517, and 96% for HOE-099730
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Figure27  Control Soybean Hay
Not fortified
<0.05 ppm HOE-061517 or HOE-039866/HOE-099730 found
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Figure 2§  Treated

Treated Soybean Hay
0.32 pppm HOE-061517 and 1.00 ppm HOE-039866/HOE-099730 found
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Control Soybean Hay
Fortified at 0.50 ppm with HOE-061517 and at 0.50 ppm with HOE-039866
Recovery = 82% for HOE-061517, and 78% for HOE-039866
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Control Soybean Hay
Fortified at 1.0 ppm with HOE-061517, and at 1.0 ppm with HOE-099730
Recovery = 115% for HOE-061517 and 70% for HOE-099730
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Figure 31 Control Soybean Seed
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Fortified at 0.05 ppm with HOE-061517 and at 0.05 ppm with HOE-099730
Recovery = 97% for HOE-061517, and 90% for HOE-099730
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Figure Conarol Soybean Seed
Fortified at 0.05 ppm with HOE-061517, and at 0.05 ppm with HOE-039866
: Recovery = 91% for HOE-061517 and 117% for HOE-039866
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Figure 34 Treated Soybean Seed

0.36 pppm HOE-061517 and 1.43 ppm HOE-039866/HOE-099730 found
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Figure 35 Control Soybean Aspirated Grain Fractions
Not fortified

<0.05 ppm HOE-061517 or HOE-039866/HOE-099730 found
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Figure 36 Control Sgybean Aspirated Grain Fractions

Fortified at 0.05 ppm with HOE-061517, and at HOE-039866 with HOE-039866
Recovery = 105% for HOE-061517, and 86% for HOE-039866 :
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Figure 37 Control Soybean Aspirated Grain Fractions
Not fortified

<0.05 ppm HOE-061517 or HOE-039866/HOE-099730 found
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Figure 38 Condtrol Soybean Aspirated Grain Fractions
Fortified at 5.0 ppm with HOE-061517 and at 5.0 ppm with HOE-099730
Recovery = 81% for HOE-061517, and 76% for HOE-099730 ’
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: Figure 39 Treated Soybean Aspirated Grain Fractions
4.77 ppm of HOE-061517, and 4.23 ppm of HOE-039866/HOE-099730 found
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Fizure 40  Treated Soybean Aspirated Grain Fractions

4.69 pppm HOE-061517 and 4.06 ppm HOE-039866/HOE-099730 found
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METHOD APPENDIX I

Typical Calibration Curves

Reference: ABC/Pan-Ag Division Study No. 94354

Note: Figures are reduced and/or annotated (as necessary) for clarity of
presentation.
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HOE-070 alibration Report

Quant Basis: Asa Rajaction Tolerance: None Interral Stancrd: Hone
Qurve Type: Linear Yeighting: None forcad Thraugh Or igin: Ho
Y-axis Labei: Concentration
Corr. Coaf. (r): 0.9920088 Coef. of Deternination (r2): 0.984081S

Equation: ConG = 2, 784355€-03 + 3.950144€-07 * R

Samoie Flie Name Yaiid Corcantration Recponce Cale’d Concentration T Oevistion - Factor
0.0150 w3/ FI0M Y 1. 5000002 3.8886074€ +04 1.81455¢-a2 - -1.7X:00 3.057408-07
0.0200 uy/ai FI002 Y 2.00000E-02 5. 1870055E +04 2.37743%€-02 1. 41600 3.85578%€-07
0.0500 wy/ai F005 Y 5..000000E-02 1.1142822€ 405 4.6800NME-@ 6.84:0 4. 487194607
0.100 uy/st F008 Y 1.00000CE-01 2. T43TSTX 05 1.11673€-01 -1.00640i 3.644607E-07
0.200 wy/si F0U Y 2.000000E-01 4.7596103405 1.907964€-01 4.5+ 4. 202025€-07
0.300 ug/sl F0N4 Y 3.00000CE-08 6. 74403446 +05 2.691801E-00 1,100 4, 4876E-07
0.0150 wy/ni 017 Y 1.500000E-02 3. 1344002 404 1.516629€ -2 -1, 1060 4.785804€-07
0.0200 ug/al FOm Y 2.000000E-02 4.3600805E +04 2.000791€-02 ~3.95-2 4.5807E-07
0.0500 ug/al fon Y $.000000€ -02 1. 2449177E405 5.195101€-02 =3.77E+00 4.016306-07

. 0.100 uy/at F28 1 1.0000DCE-01 2.0563784€+05 0. 4014886 -2 1.9CE:00 4.852910€-07
0.200 wy/ail Fx29 \ 2.000000E-01 . 42TT80GE +05 2.17183€-01 <790 3.654M81E-07
0.300 uy/si [ 1<+ 4 3.00000CE-01 8.0136594€ +05 3. 1936108 -6.04+00 3.7436086-07
0.0500 ug/ai Fa03 Y $.00000CE-02 1.2701096E +05 S.295612€ -2 ~5.58+00 3.936668E-07

7
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HOE-070951 Typical Standal rv
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HOE-064706 Typical Standard Curve
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METHOD APPENDIX III

Example Calculation Sheet

Reference: ABC/Pan-Ag Division Study No. 94354
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