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Method of Analysis for Isoxaflutole
and Its Metabolites in Soil

INTRODUCTION

A.

Scope
This method describes the procedure for determining the residues of
isoxaflutole and its metabolites, RPA 202248 and RPA 203328, in soil.

Principle

Residues of isoxaflutole, RPA 202248 and RPA ‘203328 are extracted
from soil by shaking the sample in an acetonitrile: 0.8% formic acid
solution for fifteen minutes. The mixture is centrifuged and the
supernatant is diluted to the desired concentration for analysxs by
LC/MS/MS using a Cy3 HPLC column,

Quantification of results is based on internal standard area ratios for each
analyte. The "°C isotopically labeled internal standard differs from the '2C
analytes by six mass units.

Method Limits

The method detection limit (MDL) and limit of quantification (LOQ) for
isoxaflutole, RPA 202248 and RPA 203328 in soil will be estabhshed for

_ thls method during validation.

Rhone-Poulenc Ag Company
Study No EC-99-453 File No. 45750
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II.

D. Chemical Structures

RPA 201772 (12C)

Paée 4 m; 28

RPA 201772 (33Ce)

m.w. 359.35 mw. 365.35
7 0 7 "0
FaC FaC
(o] o]
S02CH3 502CH3

RPA 202248 (12C)

RPA 202248 (13Cg)

m.w. 359.3 mw. 365.3
CHSO, O 0O CHeSO; O ©
) CN
FaC cN FaC -

RPA 203328 (12C)

RPA 203328 (13Ce)

m.w. 268.21 m.w. 274.21 -
CH3S0, O CHaS0; ©
’ OH OH
FaC FaC
MATERIALS

Unless otherwise noted, equivalent brands and/or suppliers can be used.

A. Reagents/Solvents
© Acetic ACidGR

(EM Science, Cat. No. AX0073-13)

' Acétonitrile Omni-Solv® (EM Science, Cat. No. AX0142-1)
- Rhone-Poulenc Ag Company
Study No. EC-99-453 File No. 45750
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Formic Acid Suprapur (EM Science, Cat. No. 11670-1)
Water (HPLC grade) (VWR WX004-1)

Calibration Buffer Solutions pH 4.0 and 7.0
‘ (Orion, Cat. No. 910104 and 910107)

B. Equipment and Supplies

All re-usable glassware should be baked in a muffle oven at ~450 °C for at
least 2 hours to remove any possible contamination before use.

Balance :°
- . accuracy £ (.1 mg (for weighing analytical standards)(Mettler AE 200)
accuracy =+ 0.1 g (for weighing samples and chemicals)(Mettler PC 4000)

- Bottles, amber, 4 oz. . o © (Qorpak)
Spatula | N
Disposable ;;.vipettes
Gradﬁated cylinders

Column, HPLC, Columbus C8, 50 mm x 2.0 mm id, Spm B
_ (Phenomenex, Cat. No. 00D-4187-EOQ, no substitute)

Mechanical Shaker

Nalgene PP 125 mL and 250 mL wide mouth bottles
 (VWR # 2105-0004 and 2105-0008)

Magnetic stirrer and stir bar
Centrifuge (2500 IpIn capacity)
Acrodise CR PTFE syringe filters (0.2 jum)
Pipette bulb
- Precolumn Hi)LC Filter, Ultra Low Dead Volume, 0.5 um frit
Rhone-Poulenc Ag Company
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(Upchurch, A-318)

Solvent jugs, 4 L brown glass

Volumetric flasks (Class A)

Volumetric pipettes (Class A)

pH meter

Eppendorf pipettors

16 X 100 mm disposable culture tubes  (VWR# 60825-425)

Vial, clear, 1.5 mL; cap, opén top; septa, split

(Sun, 200-250; 200-292, 500-870)

C. Solutions

The following is a list of the solutions used in the analysis of soil.
Example procedures for the preparation of each solution are also provided.
Note that the reagent water used in the preparations should be HPLC

grade.

1.

Solution of ~0.8% Formic Acid in Water, pH 2.1

Calibrate pH meter prior to preparing the solution. Place a 4 L
brown glass jug on a stir plate and add stir bar. Fill jug with ~4.0 L
of H;O. Add ~28 mL of formic acid. Put the pH meter probe into the
water and measure the pH of the water while it is stirring. Using a
disposable pipette, add formic acid drop-wise until a pH of 2.10 +
0.05 is reached.

80:20 Solution of Acetonitrile:~0.8% Formic Acid in Water, pH 2.1
Using graduated cylinders, combine 200 mL of ~0.8% formic acid
(solution 1)} and 800 mL of acetonitrile in a 4 L brown glass solvent
jug that is clean and dry or a jug which was previously used for this
solution. Repeat until the desired quantity has been made.

90:10 Solution of ~0.8% Formic Acid in Water, pH 2.]:Acetonitrile

Rhone-Poulenc Ag Company.
Study No. EC-99-453 File No. 45750
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Using graduated cylinders, combine 900 mL of ~0.8% formic acid
(solution 1) and 100 mL of acetonitrile in a 4 L brown glass sojvent
jug that is clean and dry or a jug which was previously used for this
solution. Repeat until the desired quantlty has been made.

4.  Solution of ~1.5% Acetic Acid in Water
Pour ~950 mL of water into a 1 L graduated cylinder. Using a
volumetric pipette, add 15 mL of acetic amd Make up to 1 liter with
water. Transfer to a 4 L brown glass jug. Mix by shaking. Repeat
until the desired quantity has been made.

D. Analytical Standards

. Common name/alias: Isoxaflutole, RPA 201772
4-(2- methanesulphonyl-4-tnﬂuoromethylbenzoy] -5-
cyclopropylisoxazole

Chemical name: ‘Methanone, (5-cyclopropyl-4-isoxazolyl)
{2-(methylsulfonyl)-4-(trifluoromethyl)phenyl]
(CAS No. 141112-29-0) ' '

Solubility ': acetone: - 29.3(g/100mli)

acetonitrile: 23.3
hexane: 0.010
methanol: 1.38

drinking water (pH 5.5): 0.00062

2 Common name/alias: Isoxaflutole, RPA 201772 (”Cf,) labeled
4-(2-methanesulphonyl-4- trifluoromethylbenzoyl-2Ce)-5-
cyclopropylisoxazole

Chemical name: Methanone, (5-cyclopropyl-4-isoxazolyl)
[2-(methylsulfonyl)-4- (trifluoromethyl)phenyl-">Ce]

3. Common name/alias: RPA 202248 .
2-cyano-3-cyclopropyl-1-(2-methylsulphonyl-4-
trifluoromethylphenyl)-propan-1,3-dione

Chemical name: Benzenepropanenitrile,a-(cyclopropylcarbonyl)

T
M

Rhone-Poulenc Ag Company -
Study No. EC-99-453 File No. 45750
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-2-(met}£ylsulfony])B-oxo—4-(irifluoromethyl)
(CAS No. 143701-75-1)

4. Common name/alias: RPA 202248 (**Cg) labeled
2-cyano-3- cyclopropyl 1 -(2-methylsulphonyl-4-
tnﬂuoromethylphenyl- Cf,)-propan 1,3-dione

Chemical name: Benzene-' Cﬁ-propanemtn1c,a-(cyclopropylcarbonyl)-2-
' (methylsulfonyl)B-oxo-4-(triflucromethyl)

5. Common name/alias: RPA 203328
o 2- methanesulphonyl-4-mﬂuoromethylbenzmc acid

Chemical name:  Benzoic acid, 2-(methylsulfonyl)-4-(trifluoromethyl)
(CAS No. 142994-06-7)

6. Common name/alias: RPA 203328 ('3C6) labeled
: 2-methanesulphonyl-4-trifluoromethylbenzoic ac1d-13C6

Chemical name:  Benzoic acid-'3C6, 2-(methylsulfonyl)-4-(trifluoromethyl)

III. FORTIFICATION AND CALIBRATION STANDARD SOLUTIONS
PREPARATION :

All the standard solutions must be stored in amber glass bottles at or below
10°C when not in use. Solutions should be allowed to warm to room
temperature prior to use. The following is an example of a procedure 1o
follow in preparing standard solutions. Alternate or additional standards of
appropriate weight and volume may be prepared as needed.

All re-useable glassware should be baked in a muffle oven at ~450°C _
for at least 2 hours to remove any possible contamination before use.

From this point on, the term fortification standard will refer to the *C
compound.
Rhone-Poulenc Ag Company

Study No. EC-99-453 File No. 45750
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From this point on, the term internal standard will refer to the C
compound. '

A, Fortification Standards

1.

Weigh ~0.1000 g (corrected for purity) each of isoxaflutole, RPA
202248 and RPA 203328 into separate 100-mL volumetric flasks and
dilute to the marks with acetonitrile. Cap and mix by inversion. The
concentration of these stock standards is ~1000 pg/mlL..

Transfer 10 mL each of the ~1000 pg/mL of isoxaflutole, RPA
202248 and RPA 203328, via volumetric class “A” pipettes, to one
100 mL volumetric flask. Dilute to mark with a 90:10 solution of
~0.8% formic acid in water: acetonitrile, pH 2.1. Cap and mix by
inversion. The concentration of this mixed standard is ~100 pg/mL
RPA 203328, isoxaflutole and RPA 202248.

Using a class "A" volumetric pipette, transfer 1 mL of the mixed
standard (step II.A.2.) to a 100-mL volumetric flask. Dilute to mark
with a 90:10 solution of ~0.8% formic acid in water: acetonitrile, pH
2.1. Cap and mix by inversion. The concentration of this mixed
standard is ~1 pg/mL RPA 203328, isoxaflutole and RPA 202248.

‘Using a class "A" volumetric pipette, transfer 10 mL of the mixed

standard (step III.A.3.) to a 100-mL volumetric flask. Dilute to mark
with a 90:10 solution of ~0.8% formic acid in water: acetonitrile, pH
2.1. Cap and mix by inversion. The concentration of this mixed

- standard is ~0.]1 pg/mL RPA 203328, isoxaflutole and RPA 202248,

Using a class "A" volumetric pipette, transfer 10 mL of the mixed
standard (step II1.A.4.) to a 100-mL volumetric flask. Dilute to mark
with a 90:10 solution of ~0.8% formic acid in water: acetonitrile, pH
2.1. Cap and mix by inversion. The concentration of this mixed

standard is ~10 ng/mL RPA 203328, isoxaflutole and RPA 202248,

| Using a class "A" volumetric pipette, transfer 10 mL of the mixed

standard (step III.A.5.) to a 100-mL volumetric flask. Dilute to mark

with a 90:10 solution of ~0.8% formic acid in water: acetonitrile, pH
2.1. Cap and mix by inversion. The concentration of this mixed

standard is ~] ng/mL RPA 203328, isoxaflutole and RPA 202248.

Rhone-Poulenc Ag Company
Study No. EC-99-453 File No. 45750
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B. 13C5 Labeled Internal Standards

1.

Weigh ~0.0100 g (corrected for purity) each of ’3C.6 isoxaflutole, *Cg
RPA 202248 and *C4 RPA 203328 into separate 100-mL volumetric
flasks and dilute to the marks with acetonitrile. Cap and mix by

_ inversion. The concentration of these stock standards 15 ~100 pg/mL.

Transfer 10 mL each of the ~100 pg/mL of B isoxaflutole, B
RPA 202248 and "“C¢ RPA 203328, via volumetric class “A”
pipettes, to one 100 mL volumetric flask. Dilute to mark with a 90:10
sotution of ~0.8% formic acid in water: acetonitrile, pH 2.1. Cap and
mix by inversion. The concentration of this mixed standard is ~10

" pg/mL 3C¢ RPA 203328, °Cg isoxaflutole and '>C¢ RPA 202248.

Using a class "A" volumetric pipette, transfer 10 mL of the mixed
standard (step II1.B.2.) to a 100-mL volumetric flask. Dilute to mark

- with a 90:10 solution of ~0.8% formic acid in water: acetonitrile, pH

2.1. Cap and mix by inversion. The concentration of this mixed
standard is ~1 pg/mL ">C¢ RPA 203328, '*C¢ isoxaflutole and Cq

RPA 202248.

Using a class "A" volumetric pipette, transfer 10 mL of the mixed
standard (step I11.B.3.} to a 100-mL volumetric flask. Dilute to mark

" with a 90:10 solution of ~0.8% formic acid in water: acetonitrile, pH

2.1. Cap and mix by inversion. The concentration of this mixed
standard is ~0.1 pg/mL '*C¢ RPA 203328, '3C, isoxaflutole and *Cg
RPA 202248. . :

Using a class "A" volumetric pipette, transfer 10 mL of the mixed
standard (step III.B.4.) to a 100-mL volumetnc flask. Dilute to mark
with a 90:10 solution of ~0.8% formic acid in water: acetonitrile, pH
2.1. Cap and mix by inversion. The concentration of this mixed
standard is ~10 ng/mL *C¢ RPA 203328, 13¢¢ isoxaflutole and Cg
RPA 202248. :

Using a class "A" volumetric pipette, transfer 10 mL of the mixed
standard (step III.B.5.) to a 100-mL volumetric flask. Dilute to mark
with a 90:10 solution of ~0.8% formic acid in water: acetonitrile, pH

2.1, Cap and mix by inversion. The concentration of this mixed

standard is ~1 ng/mL 3C4 RPA 203328, *Cq isoxaflutole and Cq
RPA 202248.

Rhone-Poutenc Ag Company
Study No. EC-99-453  File No. 45750
' 172




RPAC File No. 45750

Page 11 of 28

C. Calibration Standards

1.

~ 0.1 ng/mL Mixed '2C Std with 0.1 ng/mL Mixed '*C Internal Std
Using a class "A" volumetric pipette, transfer 10 mL of the ~1.0 ng/mL
mixed internal standard (step I11.B.6.) and 10 mL of the ~1.0 ng/mL
mixed fortification standard (step I11.A.6.) to a 100-mL volumetric
flask. Dilute to mark with a 90:10 solution of ~0.8% formic acid in
water: acetonitrile, pH 2.1. Cap and mix by inversion.

~ 0.08 ng/mL Mixed "2C Std with 0.1 ng/mL Mixed '>C Internal Std
Using a class "A" volumetric pipette, transfer 10 mL of the ~1.0 ng/mL
mixed internal standard (step I11.B.6.) and 8 mL of the ~1.0 ng/mL
mixed fortification standard (step III.A.6.) to a 100-mL volumetric
flask. Dilute to mark with a 90:10 solution of ~0.8% formic acid in’
water: acetonitrile, pH 2.1. Cap and mix by inversion.

~ 0,05 ng/mL Mixed '2C Std with 0.1 ng/mL Mixed '>C Internal Std
Using a class "A" volumetric pipette, transfer 10 mL of the ~1.0 ng/mL
mixed internal standard (step II1.B.6.) and 5 mL of the ~1.0 ng/mL
mixed fortification standard (step 1I1.A.6.) to a 100-mL volumetric
flask. Dilute to mark with a 90:10 solution of ~0.8% formic acid in
water: acetonitrile, pH 2.1. Cap and mix by inversion.

'~ 0.02 ng/mL Mixed '2C Std with 0.1 ng/mL Mixed ’C Internal Std

Using a class "A" volumetric pipette, transfer 10 mL of the ~1.0 ng/mL
mixed internal standard (step 111.B.6.) and 2 mL of the ~1.0 ng/mL
mixed fortification standard (step II.A.6.) to a 100-mL volumetric
flask. Dilute to mark with a 90:10 solution of ~0.8% formic acid in
water: aceionitrile, pH 2.1. Cap and mix by inversion.

~ 0.0 ng/m. Mixed 2C Std with 0.1 ng/mL Mixed *C Internal Std
Using a class "A" volumetric pipette, transfer 10 mL of the ~1.0 ng/mL
mixed internal standard (step III.B.6.) and 1 mL of the ~1.0 ng/mL
mixed fortification standard (step II1.A.6.) to a 100-mL volumetric
flask. Dilute to mark with a 90:10 solution of ~0.8% formic acid in
water: acetonitrile, pH 2.1. Cap and mix by inversion.

Rhone-Pouienc Ag Company
Study No. EC-99-453 File No. 45750
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- o
D.  Stability
1. To evaluate the stability, the following formula has been used :
percent stability = [1-(old std. soln. / new std. soln. )] x 100
The old standard solution should give detector responses within 10%
of those of the new standard solution in order for the given standard
solution to be considered stable under the storage conditions.
2. Stock solutions: Each product prepared in acetonitrile and stored at
4°C + 3°C was stable for up t0 5.5 _monthsz.
3. 100 pg/L. standard solutions: A" solution of isoxaflutole , RPA
202248, and RPA 203328 prepared in 80:20 water: acetonitrile was
stable for up to 5.5 months **
4. 100 pg/L standard solutions: A solution of isoxaflutole , RPA
‘ 202248, and RPA 203328 prepared in 90:10 ~0.8% formic acid:
L dcetonitrile (pH 2.1) was stable for at least one month.
{. ' :
el 1IV. METHOD PROCEDURES

A. Extraction and Clean-up

Al.

A2,

CA3.

Ad.

AS.

\
R

b e

Weigh 50 g (+/-0.1g) of sample into a 125 mL Nalgene® bottle.
The sample may be stored in a freezer until needed.

For recoveries, fortify the sample with the appropriate, 12C and BC
standard solutions to the desired concentration. Mix the soil to
disperse the analytes and allow the samples to equlhbrate at room
tempcrature for 15-30 minutes.

For UTC and Unknown samples, fortify the sample, with the
appropriate *C standard solution, to the desired concentration. Mix
the soil to disperse the analytes and allow the samples to
equilibrate at room temperature for 15-30 minutes.

Add ~75 mL of 80:20 acetonitrile: 0.8% formic ac1d and mix on a
mechanical shaker for ~15 minutes.

| Centrifuge the shaken sample at ~2500 rpm for ~ five minutes.

Rhone-Poulenc Ag Company
Study No. EC-99-453 File No. 45750
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A6.  Decant the superatant into a 250 mL Nalgene bottle.

A7.  Repeat steps A4-A6 one more time. Note: Disperse the pellet prior
10 the second mechanical mixing. Combine the two supernatants

and mix.

A8.  Remove 2 mL of the extract and combine it with 4 mL of the 0.8%
' formic acid solution and mix. Note: The organic to agueous ratio
Jor the final solution will be ~26:74. It was determined that peak
shape begins to deteriorate as the organic ratio rises about 30 %,

A9.  Filter the diluted solution through a syringe filter into an HPLC
vial after sending the first ~0.5-1 mL to waste.

Al0. Sample is ready for LC/MS/MS analysis.

v. HIGH  PERFORMANCE LIQUID CHROMATOGRAPHY-MASS
SPECTROMETRY (LC-MS)

A. Conditions

Instrument used: Perkin Elmer Sciex API 3000 LC/MS/MS System
. PE Sciex Turbo lon Spray Electrospray Interface.
Shimadzu LC-10AD VP HPLC Pumps (2) with
250uL High Pressure Mixer and SCL-10A VP
Pump Controller
Perkin Elmer Series 200 Autosampler

lonization and MS Mode:  Electrospray (TurbolonSpray) - negative ion mode
MS/MS with multiple reaction monitoring (MRM)

IonSpray / Orifice Voltage: -4800V/ -59V

Nebulizer Setting: 15 (Air)
Curtain Gas Setting: 9 (Nitrogen)

Turbo JonSpray Settings: Heated ajr at ~8.5 L/min, 500°C

Collision Gas Setting: 8 (Nitrogen)

Rhone-PduIenc Ag Company
Study No. EC-99-453 File No. 45750
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Collision Energy (R02-Q0); (36-10)V =26V
(See data for complete list of instrument dependent state file parameters)

Mass Traﬁsitions {Dwell times in rhi]li seconds):

Period 1:
RPA203328: ; 267/159 (375 ms)
B RPA203328: 273/165 (275)
Period 2:
RPA202248 and IFT: 358/79  (375)

Ce RPA202248 and IFT:  364/79  (275)
Co]umh: .. Phenomenex, Columbus C8, 2.0 x 50 mm,
5pum particle size, 100A pore size

Mobile phase flow rate: 0.400 mL/min no split

Mobile phase: 48% Acetonitrile / 52% (1.5% Acetic acid in HPLC
water) .

Injection volume: 50 ulL

Retention times: See chromatograms and data reports

Note the indicated LC-MS-MS parameters are guidelines and should be
optimized for the instrument and column actually used. Instrument
parameters and mobile phase compositions may be adjusted to improve
separation from interfering peaks.

APPROXIMATE RETENTION TIMES

RPA 203328 1.15 minutes
RPA 201772 2.25 minutes
RPA 202248 3.40 minutes

Retention times may vary from those presented above.
B. Performance Criteria

First criterion: ,
Run a standard solution corresponding to a level at or below the estimated
LOQ and obtain a signal to noise ratio of at least 9:1.

Rhone-Poulenc Ag Company
Study No. EC-99-453  File No. 45750
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If this criterion can not be met, optimize instrument operating parameters
or change instrument method parameters such as split ratio or injection
size until a signal to noise ratio of 9:1 is obtained.

If this criterion still can not be met by changing operating parameters, run
higher level standards until a signal to noise ratio of 9:1 is obtained. This
will require adjusting the method final sample dilution such that this
standard level corresponds to the required LOQ. '

~

Second criterion: _

Run a set of standards of four or more concentration levels, from at or
below the LOQ, up to the highest concentration level to be included in the
analysis. Generate a calibration curve for each analyte and obtain a linear
regression with a correlation coefficient of at least 0.90 for each analyte. If
this criterion is met, the samples may be run with standards interspersed.
Do not use any sample run data if the combined regression for standards
run immediately before, during and after the samples do not meet this
criterion. - '

Note:

To stabilize the response of the instrument, it has been found useful to run
at least one standard and. three or more sample or untreated control
solutions as ‘'wake up” runs before the actual runs to be used in

calculations are commenced.

CALCULATIONS

Linear regression should be used to generate calibration curves for RPA 201772,
RPA 202248, and RPA 203328. The regression will be plotted as concentration
vs. area ratio for each standard level. The area ratio is calculated by dividing the
area of the '>C analyte by the area of the corresponding °C internal standard
analyte. After the instrument performance criteria are met, a minimum of four
standards over a range of concentration levels should be included with a set of
samples. Standards should be interspersed with samples to compensate for any

.. minor change in instrument response. Samples should be diluted such that any

12C peak areas or heights are within the area or height range between the lowest
and highest '?C standards injected.

Linear regression coefficients should be calculated on standard concentration
(ng/mL) versus peak area or height. The data from the analytical standards should

one-Poulenc Ag Company
Study No. EC-99-453 File No. 45750
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VIIL.

VIII.

Y =A+BX.

The equation to be used to determine the residues in the samples is:

_ (Y-A), C -
E B D

where: Y = response of analyte of interest (area ratio)
A = intercept from linear regression analysis ,
" B = slope from linear regression analysis (response per concentration)
C = final sample volume (mL)
D = sample weight (g) :
E = concentration of analyte in sample in parts per billion (ppb or ng/mL)

SAFETY

All available appropriate Material Safety Data Sheets should be available to the
study personnel during the conduct of the study. General laboratory safety
precautions should be taken. This method does not present any specific risks.

REFERENCES

1. “Isoxaflutole and/or metabolites: an analytical method for the
determination of residues in drinking water” AR 112-95 L. Le Gren, July

27,1995,

" 2. “Isoxaflutole and/or metabolites: Analyticai method for the determination

of residues in soil” AR 106-95(E) L. Le Gren, Jan 17, 1995.
3. - “Isoxaflutole and/or metabolites: Analytical method for the determination
of residues in animal products” AR 109-95(E) I. Le Gren, April 12, 1995.
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IX. EXAMPLE CHROMATOGRAMS

A. Calibration Data

Figure 1. Standard: 0.01 ng/mi - RPA 201772, RPA 202248, RPA 203328

IFTesFad 1181048 0.01at¢ 13C Feb 1t Thy, Feb 11, 1999 23:37
No Comment

€59 in 2 penods intensity: 500 cps
T RFA 201772
knternal Stancard; 13C 201772 ISTD -

Argn
Absownr Feterniion Tume
2: 8111 MAM, 472 scans
487.8-278.6
Nobse Tives, 1
Cuam Thves. 0.
Min, Width €
Ml Width 1
1

4 .
Expected AT 2N N
Ares Tda
Heign 108
Start Time a2
End Time 228
Integrslion Width 0:25.7
Rrlemion Tme 2:24
inlegeation Type A By

FT995eb 1181043 001 13C Feb 1 Thu, Feb 11, 1998 22:37
No Comment

IFT99Fab 114104 0.0181d 13C Feb 11 Thu, Feb 11, 15939 23;37
o Comment .
5% in 2 periods intensily: 50G ¢pd

RPA 202248
Interna! Stanctard: 13C 202248 (STD
Alna

Absohae Aetention Tierw
7! 5111 MRAM, 472 seans
35T.8->70.0
Nowe Thies, 1
Quant Thres. £.3
Min. Wikhh ]
Mol Weh 1
Base, Wikh

AT Win, (secs) 100 .
Srroath L]

Expeced RT s

Argp 648d

Height 481 .

Slart Time 3230 .

End Tome +118 e e = = <
e lion Width 0:48.2 N 201 241 1 361 491 ad1 481 21 561 Scan
Re;wm'nn Time 350 13 2:40 3:06 132 A58 25 a:52 5] 544 &n 637 Time
integration Type AWy

IF1s3Feb 11AT040 ©0181d 13C Fab 11 Thu, Feb 11, 1099 22:37

WWT99Feb 1141040 0.015td 13C Feb 11 Thu, F B
No G ., Feb 11, 1899 2337 . .

659 in 2 periods

RPA 203008

nlernal Sisndsed; 13C 203328 1STD
Use Arge.

Absckae Retention Time
1: 1:47 MRAM, 163 scans.
766.5-2150.9

Hoise Thees, 10.0
Oxzar Thees. 0.5
Min, Width L 1
Mutt. Width 10

Arws 1989

Maight 98

Sunt Time 13

End Trme 1:24

lnregrlllicn Width [ B . 21 a1 61 ) .

Releniion Time 117 o4 027 040 %:53 ‘10 1;7 ‘Ia;;tl 11‘:’“ ?m

tniegration Type A - BB
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IFTesFek 1141047
No Comment

6:59 in 2 pefi
. IFT RPA 207722

0.02std 13C Feb N

inlernal Swndarg; 13 201772 ISTD

Use Ares
Absolue Relention Time

2: 511 MRM, 472 scafa

357.8->70.8
Naoise Thrws,
Cusnt Thies,
Min. Wiith
Myl Width
Base. Wadhh
BT Win, isecs) 20
&

Expectet AT ™
Arhe 153%

Height 202

5

ey -

3
2
o

Inmegration Wiadth
Retention Time
indegration Type

IFTeSFab 1127047 ~ -
R e

IFTS9Fed TI1A1047
Mo Commenl

pa
2:9¢
022
2:24

A BV

©.0251d 13C Fek 13

¢.02etd 12C Feb 11

Indermal Swnaard: 13C 202242 ISTD

Une Aren

Absolue Retention Twme
2: 5111 MRM, 472 scans
357.8->78.8

Noise Thres. 1.5
Qusni Thres. ]
Min, Widih €
Wi, Wicth 10
Base. Wicth 200

AY W, (s} 100
[,] a

Expected AT 325

Arse 12694

, 1034
Stan Tume 3N
€nd Time 42t
Inlegration Widih 0;57.4
Relertion Tame Jdn
integration Type A-VE

IFT95Feb 1121047 0.02std 13C Feb 11
No Comrmm

IFT199Fed 1141047 0.02std 13C Fab 11
No Commenl

649 in 2 periach
RPA 203328
Internal Stenderd: 13C 203328 ISTD
Use Ares
Abnoigte Reiertion Trne
1: t:47 MAM, 163 scans
266,9->150.9
Noie Thres, 10.0

Ouani Thrws. 0.5
Min, Wicth ]
Mull, Widih 10

Base, Weth

AT Win, jsecs) 20
Smexath a
Expected AT 1t

Arsa 3879

Huighu 7689

Starl Time 109
End Tiene 124
trregration Width 0152
Retention Time 1:16

Integration Type A - BB

!!'l”l'lb_ 1181047 0.02s1d 13C Fab 1Y

Thu, Feb 11, 1999 23:29

100

b1

Page 18 of 28

Figure 2. Standard: 0.02 ng/ml - RPA 201772, RPA 202248, RPA 203328

inlenaily: 1043 cp3

Thu, Feb 11, 1909 20:20

Thu, Fet: 11, 199% 22:2%

100
FLe
B
T
&0
50y
40
30
210
104

218

nlensity: 1043 cps

Thu. Feb 11, 1899 23;29

Thu, Feb 1t, 1999 23:29

100y
20y
LI,
70
60
Ll
40
3

0 T

inlensity: 1000 ops

Thu, Feb 11, 1999 23:28
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Figure 3. Standard: 0.05 ng/ml - RPA 201772, RPA 202248, RPA 203328

IF19%Feb 1141046 0.040td 12C Fab 11 Thu, Feb 11, 199§ 23:20
No Commen
6:3% in 2 penods. miensity. 2360 cps

IFT RPa 201772 o * 347 .

Internal Standare: 13C 201772 15TD K 7

Use Arsw Py

Absoivie Retertion Time

2. 511 MAM, 472 scars 804

I57.8->70.8

Noise Thres. 1.5 70

Cuart Thees, 0.3 50

Min, Widih [

Muh. Wieth 12 5o

Base. Wihh 100 -

AT Win. (secs) 20 40

Smoath 4 - 01

Expected AT n . . B

Arga A526 204 219

Hegh 458
- Sun Time 208 1

ireoreve Gizs ° T 3 4y 4By 583 BE1 €91

i L 28 a1 61 401 4 -

Iﬂr::'gumm*?"dh gj:o 22‘!1‘3 :?:ID 23!36 332.3‘2 83:59 24 akz Lie S:44 [k & m
nlegration Type A.BY .
IFT93Fsb 1141048 00581 13C Feb 11 Thu, Feb 11, 1599 23:20

N Cormmnes h

¢

IFT#SFsb 141046 0.05810 1IC Feb 11 Thu, Feb 11, 1999 23:20
No Commm

649 in 2 periods miensity: 2360 cps
RPA 202248
internal Standerd: 13C 202748 {STD . 10
Use Arse

Absohae Retention Time *

2: 5:11 MAM, 477 scans L}

As7.a-»78.8

Noise Thres. 1.5 ?

Ouarst Thees, 0.3 6

Min, Widih 6

Muit, Width 10 s

Base. Wickh 700

HT Wi, (secs) 300 4
3
H

L]

*
Expected AT 328

Arna 30874
Meigs 2351 :

Stn Time a:27 i
End Time 428 o

imegratich Width 1m 201 24
Retervion Time 3:49 2 b
iMegraticn Type A-VY

IFTS9Feb 1141046 0.05s1¢ {3C Fed 11 Thu, Feb 11, 1999 22:20
A P rrrereee

IF199Fek 1141045 0.05310 13C Feb 11 Thy, Feb 11, 1955 23:20
ho Comrmaen . :

intenaity; 2233 o

639 in 2 periods o
RAPA 20332 . 118

Internal Standard: 13C 203328 ISTD 10 .
Use Avan 9
Absolvte Fetertion Tme
1! 7:47 MRM. 163 scam ]
266,0-5158.8 ’
Noise Thees, 10.0 T
Cusna Thiws, 0.5
Min. Wit H €
Mul. Wiah 10 5

. Wtk a2 .
AT Win. (sees) 20 4

3

Exprawd AT m 2
Area 10722 2
Height 2132
Stan Tiwe 1:09 1
End Time 1:27 o
Inlegration Widih 0:18.5 2z
Retention Time 1:36 04 - K b -
egration Type A - BB '
IFTH9Feb 1141048 0.055t¢ 13C Fab 11 Thu, Feb 11, 1999 23:20
No Cormmens . .23
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Figure 4. Standard: 0.08 ng/ml - RPA 201772, RPA 202248, RPA 203328

IFTRSFeb 1141045 0.08s1e 13C Fab 11
No Comment
2.5 in 2 periods
IFY RPA 201772
Internal Sianderd: 13C 201772 ISTD

Use Aren .
Absolute Retention Tme
Z: 411 MAM, 381 scam

A57.8-278.0

Noae Thres. 1.5
Cuars Thres. 0.3
Min, Width [
Mufl. Width 12

Base. Widh 100
RT Win_ {secy) 20

Smaocth 4
Expected AT 233

Arsa 32110
Heighl 707
Starl Time a2
End Time 2:47
Integration Wath @350
Fetertion Time 226
iegration Type A8V
IFT99Feb 1127045 L.o0std 13C Fab 11
Bl " s
IFTSSFeb 1141045 ©0.0831d 12C Fab 11
Nc Commumni
556 in 2 petiods
RPA 202245

internal Standerg; 13C 202248 ISTD
Use Armn

Absolue Retention Time
2 A1) MBM, 301 scans

357.878.8

Noise Thres, 1.5
Quers Thees. 0.3
Min. Wicth 3
Muhl, Wicth 10

Height ane

Stan Time e
End Time LR
Imegration Width 128
Retention Time LR
Integration Type A« BY

IFT98Feb 1141043 0.08std 12C Feb 11
Ne Commant

IFTO9Feb 11AV04E ' 0.0Matd 13C Feb 11
Mo Comment

lnlernal Standera: 13C 203328 ISTD
Uss Ares

Absoiule Retention Time

1: 1:47 MAM, 163 scans
Z66.8->158.9
Hoise Thves,

Cuanl Thees 08

Min. Witk ]
Mult. Wahh 10
Base, Watth 42
AT Win, secs) 20
]
Expucted RT T
Aree 15057 .
© Heghh 2818
Surt Time 1m0
End Tim 1:34
tegration Widhh o238
Retention Timwe 16

Imegration Type A.B8

IFTESFab 11A1048 0,003id 13C Feb 11
N Comment .

Thu, Feb ¥1, 1925 2313

-
o

- N O A udmow

niensty: 3727 cps

a

Thu. Feb 11, 1899 2313

Thu, Feb 11, 1999 23:13

100,
804
LI
704
604
50
407
flog
2
104

wiwensity: 3727 ops

Tho, Feb 11, 1499 2313

Thy, Feb 11, 1998 23:13

100y
9l
L
704
604
S04
40
Rl
20

intensity: 3025 ops

Thu, Feb 11, 1999 2312
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Figure 5. Standard: 0.1 ng/m] - RPA 201772, RPA 202248, RPA 203328

1¥195Fek 1141044
Nao Comment

5:59 in 2 periogs
IF1 RPA 201772
infernel Standate: 13C 209772 ISTD

Use Arse

Absolsr Fetention Tme
2: 4211 MAM, 381 stars
357.8-270.0

Nome Thres, 5
Ouant Thres, .3
Min, Wichh

Mull. Yidih 4
Base, [}
BT Win, (secz} sn

sahe

Q9

rrecth
Expected AT <11

Arga 6076

Huight 787

Surn Time 208
End Teme 2:53
traegration Width 0448
Retention Time 226
Insegration Type A - BB

(FT5Fab 11A044
No Comment

IF1SFeb 118104a o.us1e 13C Fab 11
No Comment

539 in 7 perote
APA 202248

Imernal Sianderd 13C 20724m ISTD
Lse Ares
Absoiuie Relennon Tere
e 2: 417 MAM, 321 scu

s N 357.8:278.0

Nene Thres L
‘_‘} Quant Thiws c.}

Min, With L3

' Mull, Witk 13

Aron 337t

Height aez

S Time 3ot
Erdd Tome R
Inugranon Wk 108
Relemmn Tume 5
integraton Typs &V

FT39Fab 1141044 Cistd 19C Fed 11
No Comment

IFT99Fak 1741044 C.lstd 13C Fab 11
Mo Cormrmen

259 i 7 peroxt
AFA 203328
Internal Stencere 13 20232 1STD

Lise Aree

Absohsy Retention Tane

1: 1:47 MRM, 163 scams

266.9->130.9
i ..

Min, Width
Mull, Widh

10.C
[
£
1
Bsze. Wichh ;
a
a

n

ano

AT Win. (secs)
Strmxth

Expecied RT 1
Arwe 16466
Height 2974
Starl Time 108
End Time 1734
Indegraiion Width
firirntion Teme
Integration Type

pry

IFT99Feb 1141044
No Commeent

Lt

0.1std 13C Feb 11

0.1std 13C Fab 11

6. 1me 13C Feb t1

Thu, Feb 71, 1988 23:05
intenaity; J828 cps

48
1004 ase

901
LY+
T
60
501
a0y
I
201

10}

22

Thu, Feb 17, 1889 232:0¢

Ttw, Feb 11, 1999 IX05
intensiy: 3328 cps

100
01
L1
70
604
5oy
4 M
3

20, .
B /\

Thu, Feb 11, 1985 2305

o

-
G
-
~
-
-
"~
'Y
y

4

-

Thu, Feb 11, 1959 23:05
inienaity: 31858 cps

100,
Pyt
00
70
&0
50
a0
0]
20

36

on
S
a
o
]

Thu, Fab 11, 1995 2308
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Figure 6. Internal Standard: 0.1 ng/m} - RPA 201772, 202248, and 203328

IFT99Feb 11A1044 0.134d 13C Feb 11
No Commuent

5:59 In 2 periods
13C 201772 ISTD
use 83 Inlernal Siancerd

2 411 MAM, 381 scers
AE2,8-2T70.0
Nose Thres.

10.0
Cuani Thews. 0.3
Min, Wit € ,
Mull. Width 12
Base, Width 100
AT Win, (secx) 20
Smocth ¢ d
Expected AT 2]
Arse 4623
Height E28
Sian Trme Fal]
Enct Time 2:41
Integration Wifih 0:30.4
Fevention Tane 226
Imsoration Tvoe A+ BY

IF199Fed 11A044 0,1atd 13C Feb 19
No Cormmani

£:59 Ih 2 perios
13C 202248 IS5TD
e it Imemal Standard

2 4:11 MRM, 381 scans
36,0700

Noise Thres. 20.0
Cunrd Thees, .5

Min, Width 5 .

Mudi, Width 10

Base. Wikh 200

AT Win, () 100
Smooth 2
Expecied AT 324

Ares 49568

Heigm 2855

Buan Time 0
Erd Tirw a4
Integration Witth 1:04
Retention Time 240

FIPFeb 114044 ‘D.'Iltd 12€ Fed 11
No Cormrment

e as iniemal Slandard

1: 147 MAM, 163 scams

272.9-»164.%
Noke Thres.
Cusnl Thies.
Min. Widkh
Mufl. ¥idth
Base, Wickh
AT Win. {seca)
Smooth
Expected AT

15230
2805

nna

Integration Width
Reeriion Time
Integration Typs

Thu, Feb 31, 1959 2305

100
.9t
L1
Toy
L1
5
A0
J0d
HL4
109

intensity: 796 cps
347

Thu, Fab 11, 1599 2308

100
bl
8o
7T
L1y
5
4™
am
20

1o

Thy, Feb 11, 1899 2308

100
o0
2oy
70
1
804
40
30
20’
10

nersity: 3090 cps
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MacQuan, version 1.6

Figure 7. Standard Calibration Curve for RPA 201772

\ . .

Printeg: Fri, Feb 12, 1999 08:04
Calibration File: CalgoFeb 11 it Paty: Lab 1521 AL GXCAS on AL GIFTUFT Steve STC:Soll Mathod STG:IFT 1899:Feb99:In B9Feb11:

Comments: No comments

Page 10l 1

IFT RPA 201772 357.8->78.8 Intemal Stendard; 13C 201772 ISTD

Linwar

Intercept = 0.050

Slope = 11.634

Correlation Coeff. = 0.9925

- Area{ R'alio)

001  0.02 003  0.04 .08 0.06  0.07 c.06  0.08
-Conc. (Ratio)

_ Rhone-Poulenc Ag Company _
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Figure8. Standard Calibration Curve for RPA 202248

o ve - Page 1 ¢l 1

Printed: Fri, Fab 12, 1999 0B:04 ) .
Calibration Fée: Ca199Fsb 11 Int Fath: Lab 1521 AL G3:CAS on AL GBIFT:AFT Sieve STC:5ci Method STCHFT 19_99:F¢b99:ﬂ'l 9Feb11:

Commaents: No commants

RPA 202246 357.8->78.8 Intemal Standary: 13C 202248 tSTOD
Linear . .
Imercepl = 0.014
Slope = 10.359
Correlation Goefl. = 0.9997

Arga(Ratio)
1.1

1.007
0.90
0.a01
0.701
0.501

b " 0.50]

0.40

080 0.01 002 003 004 "0.08 0.06 007 008 009 0.0
’ Conc. (R#tio)

o
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(0 - |
' Figure 9. Standard Calibration Curve for RPA 203328

MacQuan, version 1.6 Page 1 of 1

Primted; Fri. Feb 12, 1999 08:04 N
Callirgtion Fae: Calg0Feb 11 it Path: Lab 1521 AL G3:CAS on AL GXIFTIIFT Steve STC:Scil Method STC:IFT 1999:Feb90:th 9FFeb11:

Comments: No comments

RPA 203328 266.9->158.9 Intemnal Standard; 13C 203328 I1STD
Linear : . .

Intercept = 0.009

Slope = 10.710

Corretation Coafl. = 0.9985

Area{Ratic)

1.107

1.007

0.90

0.804

0.707

0.6

(;_/‘ 0.501
0. 4071

0.301

0.0 0.01  0.02 003  0.04 005 006 . 007 008 009 0,10
: . Conc. {Ratic)

o

oy

e
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- ar-

IFTORjan T4A1028
No Comment

6.98 in 2 periods
IF1 RPA 201772

intema) Swnoara; 13C 201772 ISTD
Use A

Absciule Retention Time
2: 5.18 MRM, 472 scans
J87.e-270.8
Noisy Thres. 1
Quand Thes. &
Min. Width [
Muyli. Widih 1
Base. Width 1
AT Win, (secs) 2
-
Expactad AT
Arsy -]
Height 0
Starl Time
End Tine
Integraton Width
Fetention Tine
integration Type

IFTS8jan 1d4A1029
Mo Corhmant

688 in 2 perods
RPA 202240

Internal Stndprd: 13C 202248 ISTO

Use Avms
Absohne Fasention Time
2: 518 MRM, 472 scem
357.8->748.8
Nome Thees,
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Min, Width
Mudl. Width
Base, Width
RT Win, (aecs)

Expacted AT
An_. L]
St Time
End Tume
Inegration Width
Retention Time
Integration Type

-y

0
oo
ve
4
342
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No Commant

6.98 in 2
RPA 203328

Inienal Standare; 13C 203328 ISTD
Use Arwa

Anokde Fewntion Time
1: 178 MAM, 163 scam
266.9-3158.8

Noke Thess. 10.0
Quant Theas, 0.5
Min. Width
MufL Widlh

]
1
Base, 4
RT Win. {(seca) 2
3
Expecied AT 1.1
]

gt

Height
Stan Time
Ert Teme
Inegration Widih
Retention Time
Inlegration Type

oope

N12

.00

0,00
0.0

N12

0.00

0.00
.00

N12

8888
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B. Chromatograms of Samples .

Figure 10 Nebraska Soil UTC

Thu, Jan 14, 1898 20045

10
.
80
704
60
50
aof
a]
20
AQB 431 459 502 827

271 A4 a4z aep

n7a 2165238

nlgnsity: 1000 cps

.
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1
b 442 486

201 24
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L1
222 .66 s
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a.5¢

Thu, Jan 14, 1995 20:48

100
00
80
7o
L1
50
a0
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T 204
104
o4

502 827
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. 52.74

ats 408 431 4S5

401 a1 481
442 4086 530

Jda LR
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3.08

p72 416235 271

241 281
2.88 .10

201
Lz

321
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561 €01
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intensity: Y000 cps

562 $BL B10

561 401
(A1) LX -3
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intensity; 7417 o
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IFT99Fab 1121042
Mo Comment

£:59 in 2 periogy
13C 2017 ISTOD
use o3 Intemal Standand

2 4:11 MAM, 381 scans
3s3.e->T0.0
Noise Thres,

Busa, Weth 10
AT Win_ (secs) 20
Soocth 4

Expeciect AT i

Page 27 of 28

Figure 12 Nebraska Soil Internal Standard Spike

Neb J5-48 b

Statt Time 2014

“inlegration Width

L]

2
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ior Tame 226
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IFY99Fel 1141042
Na Comment

5339 in 2 periocs
13C 202248 ISTD
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Integration Width 120
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FT9skab 1141042
No Comment

Neob: Jé-4n b

Page 28 of 28
Figure 11 Nebraska Soil Spike (1ppb)

Thu, Feb 1, 1998 22:5¢

intehsity: 1973 cps

4:58 in ? periods
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Win. Wik €
Mutt. Width 12 [
Ease. Wichh 100
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‘Appendix D
Soil Characterization Reports
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s Y SoiI.Characterization reports Ean be found in the following RPAC s'tudy files: -

Soil Type . - - ~ RPAC Study Number

Nebraskasoil =~ 98714511

lowa soil . , - 98714512

Jefferson County, Florida - 96M08726

San Juan Bautista, California - US94VO1R
/

: Rhone-Pouienc Ag Compény
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