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Summary Flowchart of Analytical Method

10 gram water sample;
Add formic acid (~60ul)
and Internal Standard

A

RP-102 canridge
Condition with 4 mL CH, CN/CH,OH
then 4 mL of HPLC water

r

Load Sample onto ‘cartridge

Wash with 1 mL
0.8 % formic acid

}

Wash with 1.0 mL Water:Acetonitrile
{70:30)

F

Dry cartridge with
Nitrogen gas for 2 minutes

r
Elute analytes
~1mL CH,CN/CH,OH
(50:50)

r

Dilute with 1.5% acetic acid
LC/MS/MS analysis
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Method of Analysis For the Quantification of
Jsoxaflutole and Its Metabolites in Water Using
Isotopically Labeled Internal Standards - Revision 99.2

I.  INTRODUCTION

‘A

Scope
This method sets forth the procedure for determining the residues of
isoxaflutole and jts metabolites RPA 202248 and RPA 203328 in ground

and surface water.

Principle
An ahaiylica] method is described for the determination of residues of

isoxaflutole and its metabolites (RPA 202248 and RPA 203328) in ground
and surface water. Residues of isoxaflutole, RPA 202248 and RPA

203328 are extracted from water using a RP-102 resin cartridge, then

removed with acetonitrile:methanol.

All residue analysis is accomplished by LC-MS-MS on a C8 column.
Quantification of results is based on a comparison of the ratio of analyte
response to internal standard response versus analyte response to internal
standard response of known standards. '

The use of isotopically labeled internal standards in the method causes
sample recoveries to be relative and not absolute. The term recovery is
better expressed as ‘spiked sample accuracy’ and as such reflects’ the
accuracy of the method to correctly determine the level of analytes in a
given sample. An estimate of the absolute recovery is obtained by
comparison of the response 10 the internal standards in extracts of fortified
sampleés with the response of the internal standard in calibration solutions.

Method Limits

- The limit of detection (LOD) was determined to be 1 parts per trillion (ppt,

pe/g), for isoxaflutole, 1 ppt for RPA 202248, and 3 ppt for RPA 203328.
The method has a validated LOQ of 10 ppt for isoxaflutole, RPA 202248,
and RPA 203328, ' :



RPAC File No. 45820

D. Chemieal Structures

RPA 201772 (12Cq)
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RPA 201772 (*3Cs)

m.w. 3569.35 m.w. 365.35
N
/N'O Mo
FaC FaC
v} o}
S502CH3 SOJQH;;

RPA 202248(12Cq)

RPA 202248(}3Cg) -

m.w, 359.8 mw, 365.3
Chse, 0 0 CHsS0; 0 ©
CN
R Faoe CN

RPA 203328(12Cg)

RPA 203328(13Ce)

m.w. 268.21 mw. 274,21
CH3S0; O " CH3SO; O -
OH OH
FaC FaC
II.  MATERIALS

Unless otherwise noted, equiv
A. ‘Reagents/Solvents
.. Acetic Acid GR

alent brands and/or suppliers can be used.

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

Acetonitrile Omni-Solv (EM Science, Cat. No. AX0142-1)

Formic Acid Suprapur (EM Science, Cat. No. 11670-1) .

Methanol Omni-Solv (EM Science, Cat. No. MX0488-1)

‘Water (HPLC grade)
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B.

Equipmem and, Supplies

Adapters (plastic), 1, 3 and 6 mL (Varian, 1213-1001)

(manual procedure)

. Balance :.

accuracy * 0.1 mg (analytical standards) -(Metiler AE 200 or equIV)
accuracy £ 0.1 g (samples and chemicals)(Mettler PC 4000 or €quiv)

Bottles, amber, 4 oz. . | (Qorpak)

Cartridges .Spe-ed™ SPE, RP-102 Resin (200 Ihg/3mL)
(Applied Separations, Cat. No. 4208, no substitute)

- . Cartridge Adapters, SPE

" (University Research Glass, Cat. No. URG-2440-SPECA)

~ (manual procedure)

Culture tube, disposable, 16 X 100mm - (VWR, Cat No. 60825-425)

(automation procedure) '

[

Disposable pipettes

Graduated cylinders

Column, HPLC, Columbus C8,2.0X 50mm, 5 pm, 100A pore size _
: : : ’ (Phenomenex; Cat. No. 00B-41] 87-B0, no substitute)

Pipette bulb

Precolumn HPLC Filter, Ultra Low Dead Volume, 0.5um frit -
: (Upchurch, A-318)

Solvent jugs, 4 L brown glass

Stopeocks (plastic), Luer Lock ' (Varian, 1213-1005) .

(manual procedure)
Volumetric flasks

Volumetric pipettes
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Vials, chromatography, 2 or 4 ml, clear

Zymark Benchmate Series |

(awomation procedure)

C.  Solutions

The following is a list of the solutions used in the analyses of ground and -
surface water. 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 solution. Place a 4 L brown -
glass jug onto a stir plate and add stir bar. Fill jug with ~3.0 L of
Hz0. Add ~28mL 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 until a pH of 2.10 + 0.02 is
reached. ' '

2. +90:10 Solution of ~0.8% Formic Acid in Water:Acetonitrile, pH 2.1
" Using a 1000 mL graduated cylinder, transfer 900 mL of a solution
of ~0.8% formic acid in H,0, pH=2.1 and 100 mL CH;CNtoadlL
brown glass solvent jug that is clean and dry or a Jjug which was
previously used for this solution. Repeat until the desired quantity
has been made. ' _

3. Solution of 70:30 Water:Acetonitrile
Using a 1000 mL graduated cylinder, transfer 700 mL of H,0 and
300 mL CH,CN to 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.

4.  Solution of 50:50 Acetonitrile:Methanol
Using a 1000 mL graduated cylinder, transfer 500 mL of CH;OH and
500 mL CH,CN to 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.

5. Solution of ~1.5% Acetic Acid in Water
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Pour ~950 mL of water into a 1 liter graduated cylinder. Using a
volumetric pipette, add 15 mL of acetic acid. Make up 1o one liter
with water. Transfer 10 a 4 L brown glass jug. Mix by shaking.
Repeat until the desired quantity has been made.

D. Analytical Standards

. Common name/alias: 1soxaflutole, RPA 201772 )
5-cyclopropyl-4-(2-methylsulfonyl-4-
trifluvoromethylbenzoyl)isoxazole

Chemical name: - Methanone, (5-cyclopropyl-4-isoxazolyl)
[2-(methylsulfonyl)-4-(triflucromethyl)phenyl]
(CAS No. 141112-29-0)

Solubility ': acetone: - 29.3(unit : g/100 ml)
| - acetonitrile: 2233
hexane: 0.010
~ methanol: 1.38
drinking water (pH 5.5): 0.00062

Common name/alias: lsoxaﬂulo]e, RPA '201772,(]3C(,) labeled

Chemical name: | Methanone, (5-cyclopropyl-4—isoxaquyl)
[2-(methylsulfonyl)-4-(triflucromethyl)phenyl-"3C)

Common name/alias: RPA 203328
' 2-methanesulphony!l-4-trifluoromethylbenzoic acid

Chemical name: Benzoic acid, 2-(methylsulfonyl)-4-
(trifluoromethyl) o

' ~ (CAS No. 142994-06-7)
Common name/alias: RPA 203328 ("*Cg) labeled

" Chemical name: Benzoic acid-”Ce, 2-(methylsulfony])-4-
' (trifluoromethyl) ’
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Common name/alias: RPA 202248
2-cyclopropylcarbonyl-3-(2-methylsulphonyl-4-
trifluoromethylphenyl)-3-oxopropanenitrile

Chemical name: Benzenepropanenitrile,o-(cyclopropylcarbonyi)-2-
(methylsulfonyl)-B-oxo0-4-(trifluocromethyl)
(CAS No. 143701-75-1)

Common name/alias: RPA 202248 ("*C) labeled

Chemical name: Benzene-">Cg- propanenitrile,o-
(cyclopropylcarbonyl)-2-(methylsulfonyl)-B-ox0-4-
(trifluoromethyl)

JII.  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 10 use. The following is an example of a procedure
10 follow in preparing standard solutions. Alternate or additional standards
of appropriate weight and volume may be prepared as needed. ‘

All reusable glassware should be baked in a muffle oven al‘~450 °C for at
least 2 hours to remove possible contamination before use.

A. Fortification Standards (non-">Cs labeled)

1. Weigh ~0.1000g (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/mL.

2. Transfer 10 mL each of the ~1000 pg/mL of isoxaflutole, RPA
202248 and RPA 203328, via volumetric class “A” pipettes, t0 one
100 mL volumetric flask. Dilute to mark with a 90:10 solution of
~0.8% formic acid in H,0:CH.CN, pH 2.1. Cap and mix by
inversion. The concentration of this mixed standard is ~100 pg/mL
RPA 203328, isoxaflutole and RPA 202248. .
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3. Using a class "A" volumetric pipette, transfer 1 mL of the ~100
pe/mL mixed standard (step 111.A.2.) 10 a 100-mL volumetric flask.
Dilute 1o mark with a 90:10 solution of ~0.8% formic acid in
H20:CH;3CN, pH 2.1. Cap and mix by inversion. The concentration
of this mixed standard is ~1 pg/mL RPA 203328, isoxaflutole and

RPA 202248. '

4. Using a class "A" volumetric pipette, transfer 10 mL of the ~1 pg/mL
mixed standard (step I1.A.3.) to a 100-mL volumetric flask. Dilute to
mark with a 90:10 solution of ~0.8% formic acid in H;0:CH;CN, pH
2.]. Cap and mix by inversion. The concentration of this mixed
standard is ~0.10 pg/mL RPA 203328, isoxaflutole and RPA 202248,

5. Using a class "A" volumetric pipette, transfer 10 mL of the ~0.10
pg/ml mixed standard (step I11.A.4.) to a 100-mL volumetric flask.
Dilute to mark with a 90:10 solution of ~0.8% formic acid in
H20:CH;CN, pH 2.1. Cap and mix by inversion. The concentration
of this mixed standard is ~0.01 pg/mL (~10.0 ng/ml) RPA 203328,
isoxaflutole and RPA 202248,

6. Using a class "A" volumetric pipette, transfer 10 mL of the ~0.01
Hg/mL mixed standard (step 111.A.5.) to a 100-mL volumetric flask. -
Dilute to mark with a 90:10 solution of ~0.8% formic acid in
H,0:CH3CN, pH 2.1. Cap and mix by inversion. The concentration
of this mixed standard is ~0.001 pg/mL (~1.0 ng/ml) RPA 203328,
isoxaflutole and RPA 202248. : '

B. P3Cs labeled Internal Standards

1. Weigh ~0.0100g (corrected for purity) each of '*C4 isoxaflutole, C,
RPA 202248 and ’C4 RPA 203328 into separate 100-mL volumetric
flasks and dilute to the marks with a 90:10 solution of ~0.8% formic

' , acid in HO:CH;CN, pH 2.1. Cap and mix by inversion. The

e = = e — - —————concentration of-these-stock standards is =100 pg/ml "~

i

2. Transfer 10 mL each of the ~100 pg/mL of ]3C6 isoxaflutole, 13Cq
RPA 202248 and C, 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 H,0:CH;CN, pH 2.1. Cap and mix
by inversion. The concentration of this mixed standard is ~]0 pug/mL
CsRPA 203328, *Cg isoxaflutole and 1C¢ RPA 202248,
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Using a class "A" volumetric pipette, transfer 10 mL of the ~10
ug/mL "*Ce mixed standard (step I1.B.2.) t0 a 100-mL volumetric
flask. Dilute 10 mark with a 90:10 solution of ~0.8% formic acid in
H:20:CH3CN, pH 2.1. Cap and mix by inversion. The concentration
of this mixed standard is ~] pg/mL "Cs RPA 203328, ',

isoxaflutole and '*C4 RPA 202248.

Using a class "A" volumetric pipette, transfer 10 mL of the ~I pHg/mL
PCe mixed standard. (step 111.B.3.) 10 a 100-mL volumetric flask.
Dilute to mark with a 90:10 solution of ~0.8% formic acid in
H;0:CH1CN, pH 2.1. Cap and mix by inversion. The concentration
of this mixed standard js ~0.1 pg/mL Cs RPA 203328, “c,

isoxaflutole and *C¢ RPA 202248.

Using a class "A" volumetric pipette, transfer 10 mL of the ~0.1
pe/mL *Cq mixed standard (step 111.B.4.) 10 a 100-mL volumetric
flask. Dilute to mark with a 90:10 solution of ~0.8% formic acid in
-H;0:CH;CN, pH 2.1. Cap and mix by inversion. - The concentration
of this mixed standard is ~0.01 pg/mL (~10.0 ng/ml) C¢ RPA
203328, ’Cq isoxaflutole and *C¢ RPA 202248, '

Using a class "A" volumetric pipette, transfer 10 mL of the ~0. pg/mL
(~10.0 ng/ml) ’C¢ mixed standard (step II.B.5) to a 100-mL .
volumetric flask. Dilute to mark with a 90:10 solution of ~0.8%
formic acid in H,0:CH;CN, pH 2.1. Cap and mix by inversion. The
concentration of this mixed standard is ~0.001 pg/mL (~1.0 ng/mL)

| 13C6 RPA 203328, BC, isoxaflutole and "*C4RPA 202248.

C. Calibr

1.

ation Standards

Using a class "A" volumetric pipette, transfer 10 mL of the ~].0 ng/mL

Jortification mixed standard (step 111.A.6) and 10 ml of the ~1.0 ng/mL

13C¢ labeled mixed standard (step 111.B.6) to a 100-mL volumetric
flask. Dilute to mark with a 90:10 solution of ~0.8% formic acid in
H20:CH;CN, pH 2.1. Cap and mix by inversion.

The concentration of this mixed standard is ~0.1 ng/mL RPA 203328,

. isoxaflutole and RPA 202248 and ~0.1 ng/mL C, RPA 203328,

BCgisoxaflutole and '>C, RPA 202248

2. Using a class "A" volumetric pipette, transfer 8 mL of the ~1.0 ng/mL
Jortification mixed standard (step I11.A.6.) and 10 m] of the ~1.0
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ng/mL "°C, lJabeled mixed standard (step I11.B.6) to a 100-mL
volumetric flask. Dilute to mark with a 90:10 solution of ~0.8%
formic acid in Hy0:CH5CN, pH 2.1. Cap and mix by inversion. The
concentration of this mixed standard is ~0.08 ng/mL RPA 203328,
isoxaflutole and RPA 202248 and ~0.1 ng/mi '>C, RPA 203328,
13C, isoxaflutole and 13C¢ RPA 202248

3. Using a class "A" volumetric pipetie, transfer 5 mL of the ~1.0 ng/mL
Jortification mixed standard (step 111.A.6.) and 10 ml of the ~].0
ng/mL "*Cs Iabeled mixed standard (step I11.B.6) to a 100-mL
volumetric flask. Dilute to mark with a 90:10 solution of ~0.8%
formic acid in H,0:CH;CN, pH 2.1. Cap and mix by inversion. The
concentration of this mixed standard is ~0.05 ng/mL RPA 203328,
isoxaflutole and RPA 202248 and ~0.1 ng/mL '*C, RPA 203328,
"Cqisoxaflutole and '*Co RPA 202248 .

4. Using a class "A" volumetric pipette, transfer 2 mL of the ~1.0 ng/mL

~ Jortification mixed standard (step lIL.A.6.) and 10 m! of the ~1.0 -
ng/mL °C¢ labeled mixed standard (step 11.B.6) 10 a 100-mL
volumetric flask. Dilute to mark with a 90:10 solution of ~0.8%
formic acid in H,0:CH;3CN, pH 2.1. Cap and mix by inversion. The
concentration of this mixed standard is ~0.02 ng/mL-RPA 203328,
isoxaflutole and RPA 202248 and ~0.1 ng/mL "C, RPA 203328,
PCs isoxaflutole and '*C4 RPA 202248

5. Using a class "A" volumetric pipette, transfer 1 mL of the ~1.0 ng/mL
 fortification mixed standard (step I1I.A.6) and 10 ml of the ~1.0 ng/mL
1C4 labeled mixed standard (step 111.B.6) 10 a 100-mL volumetric

flask. Dilute to mark with a 90:10 solution of ~0.8% formic acid in
H;0:CH3CN, pH 2.1. Cap and mix by inversion.. The concentration
of this mixed standard is ~0.01 ng/mL RPA 203328, isoxaflutole and
RPA 202248 and ~0.1 ng/mL *C4 RPA 203328, Cy isoxaflutole and
CsRPA 202248

6. Additional calibration standards. .
Higher concentration standards (0.1 ng/mL 10 5 ng/mL ) may be
necessary for samples with residues above the previously described
curve. The amount of internal standard should continue to be ~0.]
ng/ml for these higher concentrations.
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Stability

1.

To evaluate the stability, the following formula has been used

percent stability = [1-(old std. s'clJ]ﬁ. / 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.

Stock solutions: Each product prepared in acetonitrile and stored at

- 4°C + 3°C was stable for up to 5.5 months?.

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 . '

100 pg/L standard solutions: A solution of isoxaflutole , RPA
202248, and RPA 203328 prepared in 90:10 ~0.8% formic
acid:acetonitri{e (pH 2.1) was stable for at least one month.

¥

General Notes

Al
A2,
A3.
. A4,
AS.

A6.

Samples may be stored overnight in a ‘refrigerat_or (at or below
10°C). | ‘

The “~” symbol indicates ‘approximately.’

Conditioning of the cartridges in step BS can be started earlier and -
does not have to be done after the completion of steps C1-C3.
However, the cartridges should be used the day of conditioning.

Throughout the conditioning and e]ut'ion.process (unless otherwise
specified) cartridges should not be allowed to run dry.

The flow rate for loading the water sample on the cartridges (step
B5) is faster than-the conditioning and elution flow rate

Samples that are frozen may be thawed out at ambient temperature
or overnight in a refrigerator.
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The suggested volume used for fortification (both '“C¢ & ”Cf,

A7.
standards) is < 0.25 m] of standards per 10 gram sample. Enough
internal standard needs to be fortified to insure that the final
sample internal standard concentration is approximately equal to
the concentration of internal standard in the calibration standards.
B. Reanalysis Criteria

{one or more of the following may apply)

B1.

B2.

Individual samples should be reanalyzed if any or all of the internal
standard analytes are recoveried at £ 40% .of the average of the
corresponding internal standard analyte from the standard curve.

" The standards used to determine the average should be from the

same data set as the individual sample. (Because the final sample -
volume is not volumetrically measured, internal standard recovery

is an estimate and not absolute.)

Individual samples should be reanalyzed if the ratio of analyte
response to internal standard response is larger than the ratio of
analyte response to internal standard response of the highest
calibration standard. For reanalysis a smaller sample size may be
used. The smaller sample should be brought to a starting weight of

- ~10 gram with HPLC water. The internal standard fortification

should be consistent with previous analysis. [An alternative to
reanalysis is the re-injection of high ratio samples using high level
calibration standards that bracket the samples. (see section

1I.C.6)]

C. Ground and Surface Watérs
(Analysis for Isoxaflutole (RPA 201772), RPA 202248 and RPA 203328)

Cl.

C2.

Weigh ~10 g of sample into an appropriately sized container.
Acidify the sample with ~60 pL of formic acid. The sample may
be stored in a refrigerator until needed. .

For untreated controls and samples, fortify the sample with the
appropriate amount of *Cy labeled internal standard. Immediately

- add ~60 pL of formic acid. Cap and mix. See example in step C3.
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C3.

C4.

Cs.

. C6.
C7.

e

C9.

C10.

Page 15 of 39

For ‘sample accuracy’, fortify the sample with the-appropriate
standard solutions, both non-labeled and '*C labeled standards.
Immediately add ~60 pL of formic acid. Cap and mix. Do not
allow fortified samples 10 sit ai room temperature for more than ~2
hours or low recoveries of isoxaflutole may be obtained,
Example fortification: 10 gram water sample spiked with
0.1 ng of analyte and 0.25 ng of internal standard. Final
volume of 2.5 ml gives a final concentration of 0.04 ng/ml
analyte and 0.1 ng/ml internal standard. The internal
standard concentration now mirrors that of the calibration

standards.

Immediately set-up a RP-102 caﬁridge (200 mg) on a purification
system. A reservoir may need to be placed on top of the cartndge. '

Condition the cartridge with ~4 m] of 50:50 acetonitrile/methanol
followed by ~4 ml of HPLC water. (-2 mL/min. Do not allow the

cartridge to dry).
Apply prepared sample to the cartridge (~1 drop/2 sec).

Add ~1.0 mL of a solution of 0.8 % formic acid in water tb the
cartridge. (~1 drop/2 sec. Do not allow the cartridge to dry). Elute

and discard the effluent.

Add ~ 1.0 mL of a 30:70 solution of acetonitrile/water to the
cartridge (~1 drop/2 sec. Do not allow the cartridge to dry). Elute
and discard the effluent.

Dry the cartridge for ~2 minutes. Vacuum or positive nitrogen
pressure may be used to dry the cartridge. If the samples are
prepared on a automated system, 10-30 psi nitrogen pressure can
be used. If the samples are prepared on a vacuum manifold system,
then ~20 inches of mercury vacuum could be used.

Add ~1.0 mL of 50:50 acetonitrile/methanol to the cartridge.
Apply positive pressure and push the solvent onto the cartridge.
Take precautions to insure that no eluent is lost. Positive pressure

can be applied via a hand held nitrogen line.
Manual method, vent the pressure and allow the cartndge to

soak for 1-2 minutes. Reapply pressure and elute all solvent
(~1drop/second) into an appropriately sized volumetric ﬂask or

chromatography vial
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Automated method, the entire 1 mL of

acetonitrile/methanol should be slowly (~ 1 minute) eluted through
the cartridge. Collect the eluent in an appropriately sized
volumetric flask or chromatography vial.

Dilute with ~1.5% acetic acid in H2O . Mix. Samples are ready-
for LC-MS-MS analysis. Suggested final dilution volumes are
~2.5'mL for samples containing expected residues near the LOQ

level of 10ppt.

7YMARK BENCHMATE (Automated Sample Preparation)

A. Conditions

Flow Rates:

Aspirate:
Dispense

- Internal Standard

Mix '
Air Push

SPE Parameters:
Condition flow:

Load flow
Rinse flow
Elute flow
Push delay
Air factor

Method Procedure:

Step 1:
Step 2:
Step 3:
Step 4
Step 5:
Step 6:
Step 7:
Step 8:
-Step 9:

Step 10:

' 0.75>m1/sec

1.00 ml/sec
0.10 ml/sec
1.25 ml/sec
0.25 ml/sec

0.15 ml/sec
0.08 m)/sec
0.15 ml/sec
0.02 ml/sec
5 seconds

1.5

Add internal standard

Mix by cycling 10 ml in tube 5 times

Condition column with 4 mi of 50:50 ACN/MeOH
Condition column with 4 ml of HPLC water

Load sample onto column

Rinse column with1.0 ml of 0.8% formic

Rinse column with 1.0 ml of 30:70 ACN/water
Dry column with gas for 120 seconds

Collect 1.0 ml fraction into next tube using 50:50

 ACN/MeOH

Add 1.5 ml of ~1.5% acetic acid
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Step 11: Mix by cycling 3 ml in tube 5 times

Step 12: Wash syringe with 10 m] of 50:50 ACN/MeOH
Step 13: Wash syringe with 10 m! of 0.8% formic

Step 14: END

‘Note the indicated benchmate parameters are guidelines and should be optimized
for the instrument used. Instrument parameters may be adjusted to improve

sample analysis. : S .
It has been found useful to run at least one blank solution as a “wake up” before

the actual sample runs

B. Performance Criteria

Run a set of ten 0.8% formic acid sample, surrogate fortified, blanks through the
method. Set the benchmate 1o deliver enough internal standard per sample so that
the final internal standard concentration is approximately equal to the calibration
standards. Determine the standard deviation for each of the BCs analytes peak
area or height. If the relative standard deviation is greater than 20% for any of the

analytes, optimize the instrument.

V1. HIGH PERFORMANCE LIQUID CHROMATOGRAPHY-MASS
SPECTROMETRY (LC-MS) )

A. Conditions

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

Pump Controller :
Perkin Elmer Series 200 Autosampler '

Tonization and MS Mode: Electrospay (TurbolonSpray) - negative ion mode
' MS/MS with multiple reaction monitoring (MRM)

lonSpray / Orifice Voltage:-4800V / -50V
Nebulizer Setting: 15 (Air)

Curtain Gas Setting: 9 (Nitrogen)
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‘Turbo JonSpray Settings: Heated air at ~8.5L/min, 500°C
Collision Gas Setting: - 8 (Nitrogen)

.- Collision Energy (R02-Q0): (36-10)\1 =26V
(See data for complete list of instrument dependent state file parameters)

Mass Transitions (Dwell times in milli seconds):

Period 1: ) '
RPA203328: 267/159. (375 ms)
13C6 RPA203328: 12737165 (275)
Period 2:

RPA202248 and IFT; ‘ 358/79  (375)

1%Cs RPA202248 and "*C4 IFT:  364/79 (275)

Column: ‘ Phenomenqx, Columbus C8, 2.0 x 50 mm,
Spm particle size, 100A pore size )

Note: Other brands tested have not retained RPA 202248.
Note: The.column needs 1o be reconditioned after about 12
hours of use or whenever the RPA202248 peak has shifted
10 a retention time greater than about 6 minutes. To
recondition, the column should be flushed with 100%
acetonitrile for 15 minutes and then stored in that solvent for
about 8 hours before re-use. Storing columns in mobile
phase will result in extremely long retention time and a
tailing peak for RPA202248. After the columns are stored
they will have to conditioned with the mobile phase again
for approximately 30 minutes or until the RPA202248 peak
is fully separated from the RPA201772 peak.

Mobile phase flow rate: 0.400 mL/min no split

. Mobile phase: 48% Acetonitrile / 52% (1.5% Acetic acid in HPLC -
water) -
Injection volume: 95 uL

Retention times See chromatograms and data reports
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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.

Example. chromatograms are attached (see section X). Note that the
retention times may vary from system to system.

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. .

If this criterion cannot be met, optimize instrument oﬁcrating 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 cannot be met by changing operating para:heters, 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

beJow 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 Sound useful 1o 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.
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VI

VIII.

CALCULATIONS

Linear regression should be used to generate calibration curves for RPA 201772,
RPA 202248, and RPA 203328. Afier 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 or
bracket samples to compensate for any minor change in instrument response.
Samples should be diluted such that any peak areas or heights of the internal

standards are approximately equal (+60%) to the internal standard peak responses

in the calibration standards..

Linear regression coefficients should be calculated for the ratio of analyte to
internal standard area or height’ plotted versus the ratio of analyte to internal
standard concentration. The data from the analytical standards should then be fit

to the linear model, :
‘ Y=A4+BX

The equation to be used to estimate the residues in the samples is:
(Y- 4)
E=-——=xD
. . N : B '
where: Y= ratio of analyte response (area or height) to internal standard response

(area or height)
A = intercept from linear regression analysis :
B = slope from linear regression analysis (area ratio per concentration

ratio)

X =ratio of analyte concentration in standards to internal standard
concentration.

D = weight -of intemal standard (ng) added to sample divided by sample
weight (g). '

E = concentration of analyte in sample in parts pér billion (ppb or ng/g)
B- SQ?Q {;u-,. Deren /\.91/\.1“%

SAFETY .
Al] available appropriate Materia] 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,



RPAC File No. 45820 Page 21 of 39

IX. REFERENCES

I.
2.

Study number 93-129 part C R&D/CRLD/AN/9316923

“Isoxaflutole and/or metabolites: an analytical method for the
determination of residues in drinking water” AR 112-95 I. Le Gren, July
27, 1995. B :

“Isoxaflutole and/or metabolites: Analytical method for the determination
of residues in s0il” AR 106-94(E) I. C. Simonin, Jan 17, 1995.
“Isoxaflutole and/or metabolites: Analytical method for the determination
of residues in animal products” AR 109-95(E) 1. Le Gren, April 12, 1995.

X SPIKED SAMPLE ACCURACY
Ground Water Accuracy Data

Accuracy (%)

Procedure Sample ID Fortification RPA 203328 RPA 202248 RPA 201772
. level (ppt) _
automation 324AP2-] 0 na na G
automation 324AP2-2 10 198 100 95
automation 324AP2-3 . 10 105 105 100
automation 324AP2-6 100 98 : 100 103
automation 324AP2-7 © - 100 98 100 113
-Surface Water Accuracy Data
Accuracy(%)
Procedure Sample ID Fortification RPA 203328 RPA 202248 RPA 201772
level (ppt) ' I
automation  3181676-BM1 0 na < lppt na
automation  3181676-BM2 . 10 98 100 88
automation  4021676-4BM 100 104 98 . 94
manual 329-1826-1 0 na <lppt . 1ppt
manual 329-1826-2 10 93 100 110
manual 329-1826-5 100 98 95 110
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Xl  EXAMPLE CHROMATOGRAMS

A', Calibration Data

‘Figure 1.~ Standard: 0.01 ng/ml - RPA 202248, RPA 201772, RPA 203328
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Figure 2. Standa.rd:‘ 0.02 ng/ml - RPA 202248, RPA 201772, RPA 203328
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Figure 3. Standard: 0.05 ng/ml - RPA 202248, RPA 201772, RPA 203328
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g/ml - RPA 202248, RPA 201772, RPA 203328

Figure 4. Standard: 0.08 n
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Figure 5. Standard: 0.10 ng/ml - RPA 202248, RPA 201772, RPA 203328
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\ .
Figure 6. Internal Standard: 0.10 ng/ml - '*C4 RPA 202248,
13C¢RPA 201772, "*C4, RPA 203328
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Figure 7. Standard Calibration Curve for RPA 203328

RPA 2033268 266.9->158.9 Internal Standard: 13C 203328 ISTD

. Linear
Intercept = 0.001

Siope = 9,960

Correlation Coetf, = 0.8992

Area(Ratio}
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Figure 8. Standard Calibration Curve for RPA 202248

RPA 202248 357.8->78.8 internal Standard: 13C 202248 1STD .
Linear :

Intercept = 0.014 .
Slope = 10.324 |
Correlation Coeff. = 0.9991

Area{Ratic)

0.0 0.61 0.02 0.03 0.04 0.05 . 0.06 0.07 ~0.08 .

Conc. (Ratio)



.RPAC File No. 45820 Page 30 of 39

1

- Figure 9. Standard Calibration Curve for RPA 201772

Linear
Inlercept = 0.036
Slope = 12.182
Correlation Coefl. = 0.9983

IFT APA 201772 357.8->78.8 Internal Standard: 13C 201772 ISTD

Area{Ratio)
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B. Results Tables

I RPA 203328 Results Table

Inieins) Standare; 13 203320 ISTD

266.9-2150.9

Linasr

imereapl = 0.001 . L

Sicpe « 9,860

Conslation Coall, » 08987

Usa Arsa
Eisname Edstes  Sample Neme Acguracy Loale, Cone, Lone, Area 15 Aren AL SN
IFT SFEBOIA10DD Siandard 0,13% 13C FEBQ3 103.6 | €. 10364 0.90000 1ad43 13083 120, i 154,531
{FT S9FEBOJAIOBS  Standerd  0.08s3d 12C FEBCZ 1802 ©.0802¢ 0.08000 11202 BRLL 120 123,848
IFT $2FEBOXAODD Slangerd Q.05s10 13C FEBOY 99.7 C.0AGR4 0.05000 7011 14108 L F3] 67.048
W1 BPFEBO3ALOR  Swndard  0,02sid 13C FEBDR 102.7 0.02054 ©.02000 29 14284 20 34.752
IFT B9FEBOJAIDR?  Seandaid  0.01atd 13C FEBDI P12 0.00912 0.01000 .12 12893 1:22 16.928
IFT $oFEBOIAIDRI L 11 hia nia [:X] his nis niw nia
IFT PRFEDOIAIOS [+ bk nia nia 0.0 nta nia nin nie
IFT S9FEACIAIDRS < 0.5 FORMIC BLANK.1 nis nis 9.0 798 niw 1 11405
IFT $9FEBOYA 1068 == 0.8 FORMIC BLANK-3 nin nla o 226 nin nn 8.0
W1 POFEBOIAING? (T 0.8 FORMIC BLANK-& nim nis LX) nis ni/a nie nia
IFT 99FEBOIAID0E (=¥ 0.8 FORMIC BLANK:7 nia nin 9.¢ nis nin niw nile
\F1T S9FEBOIAIOSR [+ 0.8 FORMIC-10PPT-1 1123 0.0586F 0.05000 861 11258 122 91.671
IFT POFEBLIATING [+ €.¢ FORMIC-10PPT-2 107.¢ 0.05350 0.05000 S0B0 11418 (R4 58,250
IFT 29FEBD3A1YD1 [+ 0.8 FORMIC-10PPT-5 0.2 C.04858 0.08000 8302 10041 " 89.100
W1 peFEBOAAYIO? @ 0.8 FORMIC.10PFY-7 106.8 €.0533% 0.05000 5609 10704 mm 73,444
IFT DSFEBOIATI0 o 0.8 FORMIC-10PPT-0 "y 0.05103 0.05000 4208 12207 u22 81,808
IFT S9FEBOJA1104 o 18246-10PPT-1 . 111.2 0.05862 0.05000 4352 L[ 1H 121 £3.758
IFT BsFEBOIATIDS (O 1026-10PPT-2 108.9 0.05344 005000 5782 10851 73,684
IFT S9FEADIAII0E (=] 1826-1CPP1.5 el '0.0801€ £.05000 6287 10558 s0.880
IFT ORFEBO3ANIOY [+ 1826-10PPT-7 105.7 0.05207 0.05000 5979 11340
IFT GOFEBO3A1108 T 1826-10PPT-9 114.0 0.0573% 0.08000 &248 10019 1:23 73.780
IFT epFEBDIA110R Stanturd C.aw 13C FEBQY o0 ¢.00797 010000 14227 14571 120 134,221
IFT S9FEBDAATIID Standard 0.08axd 13C FEBOD 29.2 0.07934 0.08000 11434 14457 135,739
IFT SaFEBQIAYITY $Stancard 0.03e1d 13C FEBDY | 1) 0.04071 ©.05000 7107 14337 75.809
IF7 WFEBOMAL11Z Stenderd 0.02s10 t3C FEBR 223 ¢.01883 0.02000 21 14758 34.768
IFT 9SFEBOIAT113  Stendmd  0.01a% 13C FEBO3 1.9 o.o111e 0.01000 1674 14935 12,106
IFT SWFEBOIA1I114 o« bk nie nile 0.0 nia nis nie
IFT psFEBCaAINIS [+ 4 b als nts 0.0 nie nis nim
IFY pSFEBCIAIIIE < 1826-20PPT1-1 108,23 0,10827 . 0,v0000 11284 10663 1320 107.881
IFT eRFEBOAATIT o 1826-20PPT.2 110.7 0.11072 ¢.10000 12156 13017 120 11108
IFT #OFEBO3A1118 T 1026-20PPT-3 . 109.8 o. 10881 c.AQ00D 013 257 : 1:20 95,373
IFT peFEBO3A111R o 1028-20PPT-4 [T X ] 0. 0eesY 0.10000 9148 o219 e 104,050
IFT sRFEROIAI120 (T 1826-20P P15 . #8.2 0.08824 ©0.10000 [17H 10419 120 73.598

. IFT seFERCOANIY @ 0.3 FORMIC BLANK-7 . nias nis 0.0 nis nia niw nia
IFT eRFEBO3ATIZZ T 0.8 FORMIC BLANK-8 nin nia o.0 nie nia nls his
IFT MFEBOIAMIZY @O 0.8 FORMIC BLANK-B nis nis 0.0 nim nts nis nie
IFT SOFEBO3AYI24 (T 1424-BLANK-1 : als nis a.e ) nis ntla nie
IFT SsFERO3IATIZS  (C 1828-BLANK-2 . mis nils o.e nis nin niw
IFT eFEBCIAYIZE (O 1026-HLANK.Y nie nis oo nila nie nis
IFT 99FEBO3A1127 CC M-RE nias nie 0.0 nin nin nia
IFT DOFEBO3AI1I28 (T uLIC nie nis 0.0 hiu nis nie
IFT e9FEBO3A11Z8 o M-0.8 FORMIC-10PPT.1 860 0.04243 0,85000 A7 118 40.394
IFT seFEBRIATI0 @’ M FORMIC- 1aPPT.2 es 004025 2.05000 . 4329 ne 41,238
IFT 99FEBO3AVIN M-0.4 FORMIC-10PPT-1 9.3 0.04847 0.05000 EITE] (B L] 23.901
IF1 S$SFEBOMAT 132 [+ = M-0.0 FORAMIC-10PPT-2 nis niw 0.0500¢ nia nila nis
IFT 9gFEBO3A113] a M-1278-20PPT-1 102.7 0.10268 ©0.10000 0437 2244 AH [ ] 104,849
IFT B9FEBO3A1134 Standaig €13 12C FEBOY 0.4 0.09945 g.10000 14470 14508 1L1% 182,380
IFT S9FEBO3ANIAS Stangderd 0.08svd 13C FEBR LN} 0.07884 ©.08000 113083 14487 h i) 154,838
IFT POFEBO3AT 13 Etandard 00551 13C FEBOY 102.3 0.05114 0.05000 Tabd 1ARRS R 70.900
IFT S9FEBO3AY 137 Standand 0.02310 135 FEBCY 7.3 0.01048, 0.02000 286E 120 28,478
IFT p9FEBO3A1I1E Siandsrd 0.01a1¢ 13C FEBOY . 100.8 0,0108%5 . 0.01000 1580 14492 n2 14,168
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RPA 202248 Results Table

APa 20274£

(nternal Slandard: 13C 702248 IETD

1878578

Linent ‘
Inlercapt » 0014

Siope = 10.374 )

Cornalation Cowll. = 0.9991

Use Ama :

Eilenamg Flievps | fmote Nams Accuregy o, ares 15 Arep AN
IFT PIFEBG3IA1088 Standatd 0.151¢ 13C FEBG2 1.7 0.1016% 0.10000 araie 44263 207.210
IF1 S9FEBO3AIOR Etandard b.0es1d 13C FEBO? 97.2 0.01715 Q08000 | 3616 44240 a.mMnd
IF1 S9FEE0JAI0B0  Slandard  0.05sid 13C FEBOA 102.2 - 005110 0.0s000 24004 44286 155014
IFT $OFEBOIA10M ~ Siancard  0.8251d 13C FEBO3 94.7 C.01884 0.02000 2308 44530 2,568
IF1 peFEBo3AIOYz  Standerd 001510 13C FEBOD §3.7 0.00937 0,01000 4781 AF0ES 20.783
iFT PRFEBOZAMIORY T blk niw nie .0 nia nta nin
171 SOFEBOIAICH [+ bk nie nin [.R] nia LEEY nta
WY gsFEDBQAAI0RS [»od 0.8 FORMIC BLANK-1. niw Rin 0.0 156% nia 11.306
IFT eSFEBOIA10DE [+ 0.2 FORAMIC BLANR- nis, niw 0.0 1361 nis 7135
IFT @FEBDIAIOY O 0.2 FORMIC BLANK-S nia nia 0.0, 178 nia 8.571
IFT gaFEBo3AbSE (X 0,2 FORMIC BLANK-? nia nia 0.0 9565 nia 4£.783
IF] $9FEBCAALDRS o 21 o8 FORMIC-1GPPT-1 1¢1.0 0.05050 0.05000 FE kL 43330 140,165
IFT SRFEBO3A110C o 0.8 FORMIC-10PPT-23 101.7 0,040%0 0.05000 FELER] 44017 155,573
IFT w9FEBO3ATION [» 1] 0.2 FORMIC-10PPT-5 * toe.¢ 0.0500¢ 0.95000 TIseE 44371 146,222
IF1 9efEBOAMITOZ @ 0.2 FORMIC-10PPT.7 106.6 £.08020 | 0.05000 : 23852 44877
11 SeFERQIATIOA [ o] 0.¢ FORMIC-10PFT-# 102.% 0.05147 0.05000 233%8 23
IFT SSFEEQZA1I04  CC 1826-16PPT-1 o 100.4 0.05019 - 0.03000 2344a 44011 148,975
IFT MAFEBDIAIIOS @ 1826:100PT.3 [ LR 0.G4078 0.08000 23182 ASZ04 154,004
IF1 99FEBDAAY D6 @ 1826-10PPT-8 1¢2.7 - 0.03136 0.05000 24377 . 44562 152,805
IF1 99FEBcaaM10? « 182€-10PPT-7 101.5 0.05073 C.0800¢ 230E- 43464 141,174
117 $9FEBCAAIIGR @ 1826-10PPT-9 101.2 0.05050 £.05000 24330 45235 145,017
IFT 25FEBOAA1109 Slangare 0.1std 13C FEBOY 87.2 0.0R718 0.10000 44491 43723 283,041
IFT 99FEBO3AIIID Standerd 0.0831¢ 13C FEBO 7 88.0 ©.07842 0.08000 8951 43820 208,002
IFY S9FEPO3A1I111 Stamcard  0.05sid 13C FEBO 101.0 ) 0.05052 0.05000 24078 44912
T eRFEBO3ATNNZ  Slandmd  0.02310 13C FEBO3 | 01,8 0,07 03€ 0.02000 10208 45407 *
IFT SSFEBOIAYIIY  Stndard  0.0vs 13C FEBCO 7.7 0.00977 0,01000 543¢ arTnT
1FT S4FEBOAAIING T Eih nia niw 0.0 rin nle
IF1 eSFEBO3A111S O bin nis nim (K] nia nia
IF1 geFEBOIMIG (O 1826-20PPT-1 102.6 0.10250 0.10000 43934 42702
JF7 09FEBQIAINIT OO 1826-70PPT.2 : IA ©,08414 0.10000 - 4T3 areez
WT epFEROIAINIE (T 1826-2¢PPT-3 1.3 0.10133 0.10000 46408 43754
IFT BRFEBDIATIIE (T 1826-2CPPT-4 9.2 0.00922 . 9.10000 45768 44053
IFT PSFEBDIAYI20 [+ 4 1826-20PPT-8 . ’ . 101.2 Q.10121 0.10000 44012 23
iFT $FEBG3ATIY O 0,2 FORMIC BLANK.7 hie LI .0 1722 nis
IFT s9FEBO3ANIZ? (O 0.8 FORMIC Bl ANK-2 ‘ nia nis c.0 X (L1] hila
IFT 93FEBCIAINY [~ 4 0.8 FORMIC BLANK.$ nia nin 0.0 - 1020 nin
IFT SRFEBCIA1134 o 18246-BLANK. 1 nis nia 0.0 L 114 nin
i1 GRFEBDIANIES (T 1826-BLANK.2 nis nie 0.0 708 nia
IFT OOFEBOJA1126 (T 1878-BLANK-3 nis nis 0.0 sne nis
IFT SSFEBGIAN1IZY (T M-AB nia nis 0.0 738 nia
IFT $SFEBOIANIZE (T M-UTC ) nte nia a0 138 nis
IFT 99FEBOIAIT2P @< M-0.2. FORMIC. 10PFY-1 102.0 0.05102 £.08000 23588 42584 4«07 135,112
IFT B9FEBO3AIIID [= # M-0.4 FORMICADPPT-2 1014 9.05082 ¢.05000 24005 44709 LH- 130.180
IFT SHFEBCIATIN > M-0.2 FORMIC-10PPT-1 N 2s.0 0.04952 6.05000 30532 58876 Lh -4 164,765
IF1 eFEBOAAIYR & M-0.8 FORMIC-10PPT-2 - ) 101.7 005085 0.05008 T g2484 ., 41878 “0 127,411
17 99FEBOIAITIY == M-1826:20PPT.1 102.6 0. +0762 , 0.10000 46112 42025 A:04 270,843
IFT SSFEBOAA1IM  Slandard  O.120 13C FEBOY 102.4 -« 0.10240 €.10000 48777 . 43848 FaL]
tFT M9FEBOIATIIS Standerd 0.08s1¢ 130 FEBDY 100.& 0.08081 008000 3728€ 44207 ard
IFT @RFEBO3AY13E Smndard 0.05std 13C FEDOY 102.0 0.05144 0.05000 2480E 45749 418

0.02000 10192 44808 47

IF1 seFEBOAA117 Slandard 0.0231d 13C FEBO - 102.9 0.02034
W1 eeFEBOIATIIE Stanosrd 0.01s1d 12 FEBDY 100.¢ 0.0v009 £.01000 5291 daspo “23
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IFT RPA 201772

iwrnal Stangare: 13C 201772 151D

A57.8-270.0

Linear

Intercepl = 0,036

. Blope » 12,182
Correlation Coell, » 0,998

Use Area

IF7
3]
IF1
iK1
T

IFT

IFT
IF1
¥
T

CSFEBO3A1DRE
#9FEDBO3A1020
#iFEBOIAICRD
PUFEBOSA1G1
99FEBO3A 1007
95F EBO3A1083
CIFEBOIA1D4
eaFEBOIATORS
P9FEBOIA10DE
99FEBOIA 10RT
SOF EBOA 10D

© S9TEBDIAIORY

T
IF7
i
1
LAl
IFT
IFT
1
IF3
W1
IFT
L]
I
w1
¥
F1
I

L1}
Ll
I
i1
171
Lias
"1
1R
IFF
IF1
(Lal
IF
IFT
IF7
LAl
i

I
IF1

‘. EBOIAT100
99FEBLIANIOY
ORF EBOIA1 102
YFEBOIATIRY
SFEBOIAY IO
PRFEBOIA1 108
POFEBOIATI06
QEFEBOXA1107
CIFEBO3ATION
9oFERQIAT 108
ROFEBOIANIG
SFEBOIAII 1Y
SSFEBOIA112
SOFEBOIAI1IY
PSFEBOIAIN14
SOFEBOIAL1S
PIFEBDIAT116
SFEBDIAITIT7
SFEBOIAITIE
BeFEBO3AINIS
eeFEBO3A1120
WFEBOIATIY
SIFEBOIAY 122
SOFEBOIALIDY
SOFEBOdATIZA
UOFEBO3A11ZS
SOFEBQIAIIZE
eeFEBOIA1127
MFEBO3AY12E
PRFEBGIATIEY
29FEBOIA1130
POFEBOIATINY
SRFEBDAAY 132
OIFEBO3AIIRY
SPFEBOIAY 130
PoFEBO3ATIAS
REFEBOIAYIG
S9FEROIATINY
PRFEBCIA1I

Sancere
Slangerd
Elsndard
Stndard
Standasd

RAARARAABARARARAR

Stancard
Snderg
Standard

gHRHRHHHHRRHHHHHRHHRR
z
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RPA 201772 Results Table .

Sampds Name

0.1310 13¢ FEBOI
0.081¢ 13C FEBO3
0.0541d 13C FEBOA
0.0251 12C FEBD2
0.01340 13C FEBO2
bik

bik

0.8 FORMIC BLANK:1
0.8 FORMIC BLANK-2
€.& FORMIC HLANK-2
0,8 FORMIC BLANX-7
2.8 FORMIC-10PPT.1
0.0 FORMIC-10PPT-3
0.8 FORMIC-10PPT-%
0.8 FORMIC-10PPT.7
0.8 FORMIC-WOPPT-8
1825-10PPT1
1826.10PPT.3
1B28-10PPT-%
1826-10PPT.7
1826-1C6PPT-B
€.9aK 13C FEBO2
0.08u11 13C FERO3
0.0541 13C FEBQY
0.025id 13C FEBO3
2.07510 13C FEBDA
bik

b

1826-20PPT-1
1476-20PPT.2
1824-20PPT-3
1826:20PPT 4
1826-20PPT-3

0.8 FORMIC BLANK-7
6.8 FORMIC BLANK-B
0.8 FORMIC BLANK-R
1826-BLANK-1
1826-BLANK-2
1828.-BLANK-3

M-HB

M-UTC

M-0.8 FORMIC-10PPT-1
M-0.8 FORMIC-10PPT-2
M58 FORMIC-10PPTY
M-0.8 FORMIC-10PPT-2
M:1826-20PPT-1
0.taid 13C FEBOD
0.08s%d 13C FEBOY
0.05s1¢ 13C FEBOI
0.028d 13C FEBOY
0.0131a 13C FEBOY

1018
1043
0.2
1108.7
w0.2
nim
nia
DXy
nie
nre
nis
108,3
5.0
1066
to6.8
101,86
?1.0
100.8
115.8
[N
LR
LA
e
(I 1
2.5
83,5
nis

-nin

LLE]
Ba.d
106.0
105.2
90.7
niw
nia
nie
nia
nie
nis
nias
niw
14,0
9°?2.8
B8.a
103.¢
107.9
f0.2
[ L8]

L1043

[ EH ]
137.8

Lale, Lonc, Gans,
0.10153 10000
0,08430 0.08000
0.0408% 0.05000
0.02118 0.02800
©.00807 0.0100¢

his 0.0
nis ¢.0
nia [N}
nia 0.0
ain 0.0
nis 0.0
0,08313 ©.05000
[-A-7] T ) ©.05000
o.c8aMn 0.05000
0.05327 0.05000
0.05076 0.05000
0.04552 0,63000
©.08041 Q.03000
005788 c.o5000
C.0a884 0.08000
0.04443 0.05000
000883 ©.1000¢
0.08010 ©.08000
0.04732 C.05000
a.c1e30 002000
0.00835 0.01000
nia . .0
nie oo
0.00841 c.10000
0.09428 ¢. 10000
0.10602 0. 10000
0.10533 0.10000
009068 0.40000
nis o.C
nile .0
nin 0.0
nia 0.0
niw 0.0
niw 0.0
nia 0.¢
nie c.o
0.08700 0.08000
0.04824 0.05000
0.04421 ¢.03000
0.051539 0.05000
0.10704 ©.10000
0.0 0.10000
L.07854 ©.08000
0,05214 0.0500¢
0.018086 0.02000
0.01378 0.01g00

[oLE]
5815
4210
2680
1238
GCE
nis
nis
nin
L]
niw
his
233
247%
2717
2688
2582
2204
2488
2602
2324
222¢
s488
4256
2751
1184
[T1]
nie
nin
421
4650
4754
5234
LTEL]
nin
his
nis
nin
nin
nis
hia
nie
EARE]
2857
Q137
2612
3352
[ 231
4244
2808
1117
add

4333
INES
4185
216
4153
nia
nie
nins
nias
nin
nin
41D
Jaa0
30ed
ag2s
14
N
andy
ELETH
3847
daas
4438
4708
4407
4578
4608
nis
nils
by 1
L
Asmn
Ivdo
asi
nis
nim
nim
nis
nia
nie
nis
nia
LEL L
4788
5459
b1k
L1 4]
4314
4278
4180
4103
4138

a6

a7
26
228

p7i
9. 145
53.082
A5.400
18.065
6.796
nia
nie
niw
his
nim
niw
32.089
32.4860

T azaB

34,477
32,358
29.831
33,628
20,403
28909
26.954
73.000
41,535
A6.807
14104
9.466
nls
nias
80,859
$2.377
50.987
04.32a
62.248
nis
nie
nie
nia
nis
nis
nis
nia
41,118
38.607
42,768
32.038
74.858
70,473
27.007
34,080
18182
0.273
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C. Chromatograms of Samples

Figure 10. Surface water (1826 Ferriday, La.)

Untreated Control
(ISTD Final Conc. = 0.1 ng/ml "*C, RPA 202248, "C, RPA 201772 and C, RPA 203328)

Manual Procedure
ML

IFT 9SFERDIA112A Thar, Fub 4, 1838 12:40
No Comment lﬂzb
6:50 in 2 periods
RPA 203328 - A intengily: 1800 ¢ps
HNo Intemal Standard
Use Aces . 100,
1; 1:47 MRAM, 163 scans o0
2656.9-»158.9 - B0
Noise Thres, 4.0
“Ousm Theas. 0.5 by
Min, Whih [}
Mull. Widih LX)
Base. Widih 0
AT Win. (secs) 20
Smaoth 3
Expecied R 123
Area 4]
Height ]
»  Stan Time 0:00.0
End Time 0:00.0
Integration Widin 0:00.0
Relendion Time 0:00.0

tniegralion Type

IFT SSFEEQIAT12D M-UITC Thu, Feb 4, 1999 12:40
No Comment /32 b
559 in 2 periods .
RPA 202248 . nensity: 1800 cps
Ne internal Standard ' 100,
Uss Aras
2 511 MAM, 472 scans had
357.8-270.8 14
Noise Thres. 1.5
Quant Thews. 63 70
ML Whdth & &0
Mulk. Widih 10 '
Base. Winth 200 504
RT Win. (sacs) 100
Smogih 4 407
Expected AT 47 20!
. Aran Tag
! Heighi aa 204
Sian Time - 354 '
,Em":;,::;,. width 3;::__-, o] 208 292 329 . 455 s30 6oz
Retendion Time 4:00 zo1 301 401 501 501 Scan
Inisgration Type AW 2:13 3 425 Y1) 6:37 Taw
IFT SSFEBOJATIZ TG Thu, Fab 4, 1999 12:40
No Commant rslb
6:59 in'2 periods
T RPA 201772 iensiy: 1800 cps
Mg inlamal Slandarg 1
Use Araa o)
2 511 MAM, 472 scans b
357.8->70.8 [
Noise Thres. LE ]
Quan Thres. 03 Ay
Min. Width € " sod
Mult, Width 12
Base., Wicth 100 50
RT Win, (secs) 70
Smooih 4 40
Eapecird RT 2:26 300
Ammn (1] '
Height © @ F1 B . .
Stan Tima 0:00.0
. End Timm o000
intagration Width 0:00.0 o 208 282 238 . 455 530 602
Relsntion Time 0:00.6 201 301 401 501 601 Scan
Imegration Type FRE] ane 4:25 [$=11 ) 6:37 Time
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Figure 11. Surface water (1826 Ferriday, La.)
10ppt RPA 202248, RPA 201772, RPA 203328
(ISTD Final Cone. = 0.1 ng/m} C,RPA 202248, “C, RPA 201772 and "C, RPA 203328)

Manual Procedure '

IFT BSFEROIATION B IC-10PPT-1 Thu, Feb 4, 1999 13:05
No Commaent ..
F‘6:55 In 2 perinds
PA 203328 inensiy: 1
No Imemal Standard : hy: 1000 cpe
Usa Aes 100,
1 147 MAM, 183 scang 901 A
266.9->350.9 L1
; . 4.0
Quant Thies. 0.5
Min. Wicth ]
MuM. Width 10
Base. Width o
RT Win. (secs} 20
Emocih 3
Expectsd RT 1:23
Ares- 3943
Height 812
Sian Timw 1:13
. End Time 1:26
Imegralion Width 0132
Retention Time 112
Injegration Type A-B8
‘ IFT sSFEBDIAYINY M-0.2 Fmﬂﬂﬁ"d Thu, Feb & 1598 13:05
6:50 in 2 periods
RPA 202248 . intenaly: 1500 cps
No nlemal Standard 1A
Ut A o0 66
2: 5:11 MAM, 472 scans i
357.0->70.8 L1 s
MNoie Thies. 1.5
Ouant Thies. ‘K] 10 A
Min, Width § &0 I
Mutt. Widih 10 : ¥
Eaze. Wilth 200 Y é
AT Win. (secs) 100 fia
Smooth 4
Enpecwed AT £«17
Args J0532
Height 1645
Stan Time 32 i
En T 5103 3
Inegration Width 0 . A . .
FRelention Time 4:02 201 a0l 401 501 801 Scn
213 19 428 5:3) 6:37 Time

Integraiion Type ' A - BY

Thu, Feb 4, 1999 13:05 '

IFT $SFEBOYATI)Y Lt FORMICTOPPT-1
£:59 in 2 periods.
IFT RPA 201772 intenaiy: 1800 cps
Ng inlamal Slandard 10
Use Arsa 388
Ll
R 2: 51 MRM, 472 scams
357.8->70.8 L1y
Hoie Thrn, 1.5
Cuard Thees, 0.2 10
Min. Width [ 80}
Mult. Widih 12
Base. Width 100 50
RT Wn. (seca} 20
Smeoth 4
Expecied AT 226
Arva 3137
Height 427
Start Tienn 12 N
End Time 3%
Imegration Widih 0231 iy _— .
Aetention Time 2:22 01 401 A01 £01 SBcan
Irugration Type A-BY Bl 425 & 6:37 Time
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Figure 12. Ground water (Clovis, Ca)-

Untreated Control
(STD Final Conc. = 0.1 ng/ml *C, RPA 202248, °C, RPA 201772 and Be, RPA 203328)

Automation Procedure

IFTS5JAN 2841068 - CLOVIS GW CON A Sal, Jan 30, 1999 02:16
No Comment
8:11 In 2 periods
RPA 203320 inenshy: 1500 cps
Internad Slandard: 13C 202328 lS]B
Use Arga 0
Absoluie Relantion Time [T
17 159 MAM, 187 scans
266.8->150.0 a0
HNoise Thies, 4.0
Ouand Thees, 0.5 10
Min. Width [ Py
Mul. Width 10
Base. Width 20 509
AT Win. {secs) 20
Smoalh 3 410 7
Eapectad AT 23, a0l
Atns 0
Haight L] 20]
Start Time 0:00.0
End Time 0000 1
Integration Wiith 0000
Rrtention Time oo 7
Iningralion Typs

IFTRSJAN 23A1DSS CLOVIS GW CON A Sal, Jan 30, 1900 02:18
Na Comment

B:11 in 2 penioch
APA 202248 Intanaity: 1500 cps
Iuemal Standant: 13C 202248 150, . .
Use Area
Absokns Retention Time 0] .
2 611 MAM, 563 scam
357.8->70.8 LI

Thiwy. 1.5
Ouant Thees. 0.3 T ' B
Min. Yadh ] P
Muh, Wicih 10
Base, Wicth 200 so]
RT WI’L leacs) 100
Sm 4 404
hpochd AT " «22 0]
Aras 1084 | R ‘
Huight 63 204
Sisn Time 23 il

™ Lk

lEnrl‘:gl:::n Widih . o:.:g.o 238 zg7aa0 42! Lpgsne 577 €32 ep7
Retgniion Tume 4:38 301 401 801 B0) | 701 Semn
imagration Typs A BV e 425 5:31 6:37 743 Tima

IFTS5.JAN 28A1065 CLOVIS GW CON A Sal, Jan 30, 1999 0218 . B
ko Commant . .
8:11 in 2 paricds
IFT APA zn?m enlty: 1500 cps
Imemat Standard: 13C 201772 lsmo_ -
Uss Atsa
Absohite Reention Time P
Z: 6117 MRM, 563 scars
357.8->70.8 .1y
Thres. 1.7
Duwe Thies, 0.3 T
Min. Wigth ] 50
Mutt, Width 12 . .
Base, Width 100 =04 R
RT Win. (secs) 20
Smooth 4 4H
Expected AT 226 20l
Arsa 0
Heigt 0 . 20
Stan Tene 0:00.0 ' -
End Time 0:00.0 a1
Integration Widih 0:00.0 238 297340 o lSGS?iS?? 632 67901' -
. o007 M 01 £01
T 330:'=l ‘40‘.215 QS:J‘I 637 7:43 Tone

Iniggration Typs
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Figuré 13. Ground water (Clovis, Ca)-
10ppt RPA 202248, RPA 201772, RPA 203328
(ISTD Final Conc. = 0.1 ng/ml '3C, RPA 202248, C, RPA 201772 and PC, RPA 203328)

Automation Procedure

IFTSSJAN 2941083 CLOVIS GW SPK R Sar, Jan 30, 1999 02:48
No Cormment .
8:11 in 2 pariods .
APA 703328 intsnsiy: 1500 cps
Internal Standard: 13C 203328 ISTBO'
Use Arap
Absolde Retentlon Time 90
1: 159 MAM, 181 scana
26602150 - ad 128
Noise Threa, 4.0
Ouant Thees, 0.8 o
Mir. Wickh [ ] T
Muk. Wikth 10 . .
Basa. Width 20 504
AT Win. (sacs)} 0
Smooth 2 10
Expacied AT 123 a0/
Arss 4906
975 207
Sinrt Tumg 118
End Tere 1:3% 101
imegration Width 0:13.3 o
Retantion Time 123 v 31 61 91 121 1% Scan N
tuagration Type A+ BB 020 0:40 100 1:20 1:40 Tima

IFTSSJAN 2941088 CLOVIS Gw SFK B Sat, Jan 30, 1998 02:48
Na Comment
§:11 In 2 periods
RFA 202248 imensiy: 1500 cpu
ntemal Standant: 13C 202248 ISTB i
Lise Area 9
Absohns Petemiion Time 90
2: 6111 MRM, 583 scans
331.8->70.8 aq
Noise Thies. 1.5
Cuard Thees, [ %] 70
Min, Witth N ] 0]
Mult, Widih 10
Base, Width - 200 504

AT Win. {sec3)  t00
&

Smooth 407
Expacied AT 422 0]
Arsa 18708
Haight - 1278 20
Stan Time amn
End Time 5:00 !
inegration Widith 0:58.1 ———rr.
Reiention Time = Y a0y 607 701 Scn
Insgration Type A-wY a:1e ' 743 Tme
IFTS5.JAN 2941068 CLOVIS GW EPK B Sal; Jan 30, 1098 02:46
No Comment .
8:11 in 2 periogs .
IF1 RPA 201772 intenaiy: 1500 cps
Iniemai Stardaed: 13C 201772 |s*{go
Use Arsa
Abschie Relention Time )
. T B MAM, 553 scang 0 416
357, 8->70.8 L1
Noise Tiwes. 1.5
Guanl Thras, 0.3 ™
hin, Widih ] a0
Muft. Width 12 .,
Base, Wiah 100 so]
AT Win, {seca) 20
Smoolh 4 40n
Expeciad AT 2:26 I
Arsa 895
Hsighl F1] 201 '
: E1an Time 219

- End Time FE] 10

Invegration Width 05,2 -

Reiwntion Time 2:26 v 201 401 507 601 701
Iniegration Type M e LI+ T 1 ] 6:37  2:43 Time
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- Figure 14. Surface water (1806 Ontario, Or.)

Untreated Control
(ISTD Final Conc. = 0.1 ng/ml °C, RPA 202248, *C,RPA 201772 and "C, RPA 203328)

Automation Procedure

IFTS9JAN 2541021 180¢ CON A Fri, Jan 29, 1999 19:46
No Comment -

559 in 2 peniods 3
RFA 203328 inlensity: 1500 cps
Mtemal Siandard: 13C 203378 ISTB
Use Area
Absolule Reemion Time ?0 -
1t 147 MAM, 163 geans
266.9->150.8 . &

ise Thees. 1.0
Cuant Thres. 0.5 70
Min. Width & so]
Mul, Width 10
Base. Width 20 S0
BT Win_ (secs} 20 as
Emoelh ] 40
Expecied AT 1 o
A 207 3
Haight 75 204
Stard Time 112 } Dj
1]

End Tima 1:25

Insgration Width 0:065.6
Awerdion Time = Y 61 )
Intsgration 7 ype A.BY (13 0:40 13
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Figure 15. Surface water (1806 Ontario, Or.)
10ppt RPA 202248, RPA 201772, RPA 203328
(ISTD Final Conc. = 0.1 ng/ml "*C, RPA 202248, "C, RPA 201772 and "’C, RPA 203328) .
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