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I.  INTRODUCTION/SUMMARY
_A. . Scope o 3 e ; 73‘ , A

*a

“This method is used for .the determination of

CGA-180777, a metabolite of the insecticide

-CGA-~215944, in soil. The analyte is separated by &
~high performance liquid chromatography (HPLC) ,

utilizing a cation exchange HPLC column, and
detected by UV absorption detection (LC/UV). A

confirmatory, or alternative, analysis procedure

which utilizes HPLC with mass spectrometric -

“detection (LC/MS) is also presented. The

structures, chemical names, and Chemical Abstracts
Registry numbers of the analyte and active .

'-ingredient'are presented in Figure 1.

The llmlt of detection (smallest standard amount
injected during the chromatographic run) is 2.5 ng.
The limit of determination (the lowest
fortification specified by the' method which gives

_adequate recovery according to EPA guldellnes) is
. 10 ppb in 5011 ‘ : : :

Pr1nc1ple

5011 samples (20 g)‘are extracted,tno times with.
1/9/90% ammonium hydroxide/water/methanol using
mechanical shaking at room temperature. - The

_samples are centrifuged and filtered. Methanol is

removed via rotary evaporation until only agueous
remains. The agueous is acidified  and then passed
through a Cl18 scolid phase extraction (SPE)

.cartridge which is attached piggy-back style to a

cation exchange (SCX) extraction cartridge. The
analyte is retained on the SCX SPE column and
subsequently eluted with 1/99% ammonium ‘
hydroxide/methanol. The eluate is reduced to
dryness via rotary evaporation. The residue is

dissolved in the HPLC mobile phase with sonication

and vortex mixing. ' The sample is injected onto the
HPLC system with the analvyte detected by UV

- absorbance. Altérnatively, the confirmatory LC/MS
analysis procedure may be used. A flow dlagram for

the method 1s presented in Flgure 2.

L B . Giba Method No. AG-660

Ciba Study No. 285-96
_Page 12
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II. MATERIALS AND METHODS

A. Apparatus

1.0

Balance, analytical (Sartorius R160P) or
equivalent. '

Beaker, glass, 150-mL (Fisher cat. #02-540J)
or equivalent. ‘

Bottle, amber Beoston round, with'Poiyseal-
lined cap (Fisher cat. #05-563-2E) or
equivalent.

‘Bottle, polypropylene, (Fisher

cat. #05-562-23) or equivalent with cap.
Appropriate size for soil extractions.
Must be centrifugable.

Centrifuge, Sorvall Superspeed RC5-B {DuPont
Instruments cat. #55228-9) or equivalent,
with 6-place GSA rotor head (DuPont, Sorvall
GSA cat. #08136) or equivalent.

Concentration tube, S50-mL {(Fisher
cat. #05-538-40B) or equivalent.;

Cylinder,.graduated,-SO-mL; lOOQmL, and
1000-mL (Fisher cat. #08-556C, #08-556D,
#08-556G), or equivalent.

Filter, paper, for filtering soil extracts

- prior to rotary evaporation, 24-cm

prepleated circles, Whatman Reeve Angel 8@2
(Fisher cat. #09-901D) or equivalent.

Filter, sample, for filtering final sample
prior to analysis, Whatman Anotop 25
Inorganic Membrane Filter, 0.2 um pore,

25 mm diameter (Whatman cat. #6809-2022).

Flasks, round bottom, 250-mL (Fisher cat.
#10-067E) and 100-mL (Fisher cat. #10-067D),
or eqguivalent. ' C

Funnel, filter, 147 -mm (Fisher.
cat. #10-373B) or equivalent.

Ciba Method No. AG-660
Ciba Study No. 285-96
Page 13
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12.
13.

14.

15,

16.

17.

18.

AG-660 '
Page 8 of 68

Mixer, vortex (Fisher cat. #12-810-10)} or
equivalent. '

Pasteur pipet, disposable (Fisher
cat. #13-678-7C) or equivalent.

Pipets, glass, class A certified, assorted
volumes. These pipets are used when an
exact addition of liquid is required (i.e.,
final addition of solvent to samples).

Pipetters, Oxford BenchMate adjustable,
40-200 uL volume range (Fisher cat.
#21-231), 200-1000 pL volume range (Fisher
cat. #21-229) or equivalent. ' (Note: These
adjustable pipetters may only be used for
addition of ligquid where an exact volume
added is not critical, i.e., addition of
acid.)

Rotary evaporator, Buchi (Fisher

cat. #09-548-105F) or equivalent, with
rotary evaporator traps (Fisher

cat. #K570210-0124) or equivalent.

Ultrasonic bath, (Fisher cat. #15-336-6) or
equivalent. .

Vials, 1.5-mL (Sun Brokers, Inc.

cat. #200-002) or equivalent, with Teflon-
lined, crimp-top seals (Sun Brokers, Inc.
cat. #200-152) or equivalent.

Reagents and Analytical Standards

All reagents and polypropylene glycols (PPG) are
stored at room temperature. The PPG mass
calibration solution is stored refrigerated. Solid
analytical standards are stored in a freezer
(temperature <-10°C). '

1.0

Acetic acid, glacial, HPLC grade (Fisher
cat. #A35-500) or equivalent.

Acetic acid, 0.1%, pH adjusted to 3.25. &add
1.0 mL acetic acid (glacial) to 999 mL of

Ciba Method No. AG-660
Ciba Study No. 285-96
' Page 14
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10.

11.

12.

AG-660
. - Page 9 of 68

water. Adjust pH to 3.25 % 0.05 using
ammonium hydroxide while accurately
monitoring with a pH meter (pH indicating
paper is not sufficiently accurate for use
in this step).

Ammonium acetate, HPLC grade (Fisher
cat. #A639-500) or equivalent.

Ammonium formate, (Fisher cat. #A666-500) or

equivalent. .

Ammonium hydroxide, ACS grade {(Fisher
cat. #A669-500) or egquivalent.

Acetonitrile, HPLC grade (Fisher

cat. #A998-4) or equivalent.

Extraction solvent: 1/9/90% (v/v) ammonium
hydroxide/water/methancl. Add 10 mL of
ammonium hydroxide to 900 mL of methanol and
90 mL of purified water.

Cl8 SPE extraction column, 1 gram size
(Varian cat. #1225-6001).

LC/MS tuning solution: Mix 0.5 mL of the
100 ng/ulL stock solution of CGA-180777 with -
9.5 mL of HPLC mobile phase. The final
solution concentration will be 5 ng/uL.

Methanol, HPLC grade (Fisher cat. #A452-4)
or eguivalent. - ‘ '

Mobile phase for SCX column (analysis mobile
phase}: 25/75% methanol/water (0.1% acetic
acid, pH adjusted to 3.25 % 0.05). Mix

250 mL of methanol with 750 mL of the 0.1%
acetic acid solution, pH adjusted to 3.25 =
0.05.

Mobile phase for SCX column (cleanup mobile
phase): 25/75% methanol/0.02 M ammonium

acetate. Mix 250 mL of methanol with 750 mL
of water and 1.16 grams of ammonium acetate.

Ciba Method No. AG-660
' Ciba Study No. 285-96
. ' Page 15
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18.

19.
20.
21.
22.

23.
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Polypropylene glycol, M.W. 425 (Aldrich
cat. #20,230-4).

Polypropylene glycol, M.W. 1000 (Aldrich
cat. #20,232-0).

Polypropylene glycecl, M. w 2000 (Aldrich
cat.. #20,233-9). ,

PPG tuning solution {for mass calibration of
the LC/MS system). Dissolve 0.0014 g PPG
425, 0.0100 g PPG 1000, 0.0400 g PPG 2000,

-and 0.0126 g of ammonium formate in 50 mL of

methanol, 50 mL water, and 0.1 ml of

acetonitrile. Mix well. Store refrigerated -

in an amber bottle.

Phosphoric acid, 85%, HPLC grade (Fisher
cat. #A260-500) or equivalent.

Phosphoric acid solution, 1%. Add 1 mL of
phosphoric acid to 99 mL of purified water.
This solution is used to condltlon/rlnse the
SPE columns.

Sample diluent: 25/75% methanol/water (0.1%
acetic acid, pH adjusted to 3.25 % 0.05).
SCX SPE extraction column, 0.5 gram size
(Varian cat. #1211-3039). :

SCX eluting solvent: 1/99% ammonium
hydroxide/methanol. Add 1.0-mL of ammonium
hydroxide to 99 mL of methanol.

Water, HPLC grade, purified in-house with a

" HYDRC™ purification system or equivalent.

CGA-180777, Ciba-Geigy Corp., P. O.

" Box 18300, Greensboro, NC 27419-8300.

' Safety and Health

Whereas most of the chemicals used and analyzed for
in this method have not been completely
characterized, general laboratory safety is advised

{e.qg.,

safety glasses, gloves, etc. should be

Ciba Method No. AG-660
Ciba Study No. 285-96
Page 16
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used). The acetic acid and ammonium hydroxide that
are used in this method are irritants and should be
used in a well-ventilated area (i.e., a fume hood).

Analytical Procedure

1.0 - Soil Moisture Determination

."80il characterization data for the soils
- used in the validation experiments. are
presented in Table I..

1.1 Label and record the actual weight of

: an appropriate-sized glass beaker or
aluminum weighing pan that will be
used to determine the so0il moisture
content.

1.2 Add approximately 10-20 g‘of soil
sample to the beaker or pan. Record
the weight of the contalner plus wet

soil.
1.3 ‘Place the sample in an oven set at
L 100-120°C and 1et it dry overnlght or
A 12-16 hours.
1.4 Remove the sample and allow it to ¢ool

to room temperature.

1.5 Record the weight of the container
plus dry soil.

1.6 Calculate the moisture content using
the equation:

Wiz - Wi
Wiz - Wu

where m is the moisture content
expressed in decimal.form (i.e.,

0.1 = 10%), Wy.; is the weight of the
container (from Step 1.l1), W;; is the
weight of wet soil plus container
(from Step 1.2), and W;.; is the weight
of the dry soil plus container (from
Step 1.3). :

Ciba Method No. AG-660
Ciba Study No. 285-96
Page 17
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Soil Extraction/Cleanup

Soil samples must be homogenized prior to
analysis using sultable sample preparatlon
techniques.

2.

1

Weigh and record 20 0.

1 g of soil

sample and place in an appropriate-
sized, centrifugable polypropylene

bottle

this particular sample,
at this time (refer to
Section II.K.2.0).

’ Sample fortification; if required for

is to be done

Add 100 mL of the soil extraction
solvent. Swirl the contents briefly.
Place the bottle in a mechanical
shaker and agitate the sample at room
temperature for approx1mately 30

minutes.

Centrifuge the sample at approximately

9,000 RPM for 10 minutes, or at an
alternate speed and time if the
results are considered satisfactory.

Decant the sample extract through

filter paper into a 250
bottom flask. (Use 500

-mL round
-mL round

bottom flasks if excessive bumping or
foaming of the samples are observed
during rotary evaporation of the

methanol.}

Pour a second aliguot of 50 mL of the

s0ll extracting solvent

into the:

plastic bottle containing the sample

and extract, centrifuge,

and filter

the sample as detailed in Steps 2.3-
2.5. Combine this extract with the
extract from Step 2.5 in the round

bottom flask.

Ciba Method No. AG-660

Ciba Study No. 285-96
Page 18

1§



2.

)

.10

AG-660
- Page 13 of 68

-

Add approximately 25 ml. of -water to
each sample to help prevent it from
going dry during the rotary
evaporation step.

Place the sample on a rotary
evaporator with a water bath
temperature of approximately 40 to
45°C., Use a solvent trap to minimize
losses due to bumping. (Note:
Periodic venting of the sample may be
required to prevent losses due to
bumping.) Remove the methanol until
only water remains.

If the volume of water remaining is
less than approximately 25 mL, add
water to reach this volume. Add

0.5 mL of phosphoric acid. (The pH of
the aqueous should be < 2.} Note: A
precipitate will form in some soils
after addition of the acid. This
precipitate may clog the filters on
the C18 SPE column. The sample may be
centrifuged after addition of the acid
and the extract then decanted into the
Cl8 SPE reservoir, if it is deemed
necessary.

Load the sample into a reservoir that
is attached to a preconditioned C18
SPE extraction column which is .
attached piggy-back style to a SCX

-S8PE. (Note: The SPE columns are

preconditioned by passing
approximately 5 mL each of methanol .
and 1% phosphoric acid through the
columns. Add approximately 3 mL of 1%
phosphoric acid to the SCX SPE before
attaching the Cl8 SPE and beginning
the-sample loading step.) The sample
loading speed should not exceed a fast
drip rate. Drain the extract through
the SPE columns until the liquid level
reaches the top of the filter frit on
the Cl8 SPE. {Note: If the SCX SPE
drains faster than the Cl8 SPE,

Ciba Method No. AG-660
Ciba Study No. 285-96
Page 19
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disconnect the C18 SPE and add 1%
phosporic acid to the SCX SPE as ‘
needed to prevent it from going dry.
Reconnect the Cl8 SPE and proceed.)

Add approximately 5 mL of 1%
phosphoric acid to the 250-mL round
bottom flask in which the rotary
evaporation step was done. Vortex the
solvent along the sides of the flask
to dissolve any residues. Load this

- rinse onto the ClB/SCX SPE columns and

drain.

Disconnect the C18 SPE column from the
SCX SPE. Discard the Cl8 SPE. Rinse
the SCX SPE with approx1mately 3 mL of

-methanol

Place a 50-mL concentration tube
underneath the SCX SPE. Elute
CGA-180777 from the SCX SPE with 10 mL
of 1% ammonium hydroxide in methanol.
Collect the eluate in the

concentration tube.
) N

Place the sample on a rotary
evaporator with a water bath
temperature of approximately 40 to
45°C and remove all solvents until the
sample is dry. Use methanol to

azeotrope the water, if needed. Use a
- solvent trap to minimize losses due to -

bumping. (Note: Periodic venting of
the sample may be required to prevent

- ‘losses due to bumping.)

Dissolve the residue with 2.0 mL of

_sample diluent. (Additional dilution
- may be needed for samples containing

high levels of residue.) Sonicate and
vortex mix the sample.

Filter the sample with an Anotop
sample filter, if necessary.

Ciba Method No. AG-660
Ciba Study No. 285-96
Page 20
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2.17 Analyze the sample by HPLC with UV
- detection {or alternatively, use the
~LC/MS confirmation procedure). Store

the sample in a freezer (<-10°C} if it

will not be analyzed the same day the
_sample was processed.

E. Instrumentation

1.

0

Description and Operating Conditions: HPLC

See Table II for a description of the HPLC
system and operating conditions and _
Table III for a description and operating
conditions of the mass spectrometry system
used for LC/MS detection.

Calibration and Standardization: LC/UV and
LC/MS

2.1 ‘Determine the retention time of
CGA-180777 by injecting a standard
solution into the HPLC. During a
series of analyses, the analyte
retention time should vary no more
than 2% from its mean value, on a
daily basis.

2.2 Calibrate the instrument by
constructing a calibration curve from
detector response (chromatographic
peak height or area) and the amount of
analyte injected, encompassing a range

from 2.5 to 50 ng (50 uL injections).
The response curve can be constructed
manually or, preferably, by generation
of a linear regression equation by use
of a computer or appropriate
calculator. Calibration data are
presented for each sample set analyzed
(Tables IV-IX).

Mass Calibration and Standardization; LC/MS
(Not required if only ‘LC/UV analyses will be

- performed.)

3.1 Calibrate and tune the mass
- spectrometer on a daily basis prior to

Ciba Method No. AG-660
Ciba Study No. 285-96
Page 21
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analyzing samples.  Check the
calibration and tune by infusing a
standard solution of polypropylene
glycol (PPG) into the mass
spectrometer using the ionspray
interface while monitoring positive
ions. A typical mass calibration tune
with PPG is presented in Figure 3.
Mags calibration must be performed on
a daily basis, or after each-
instrument recycle period.

3.2  CGA-180777 is detected as a protonated
molecular ion at mass 124.0. State
file conditions for the analyte are
optimized while infusing a 5 ng/pL
solution in sample diluent. The mass
spectrum obtained for the analyte in
the MS mode is presented in Figure 4.

3.3 . The optimized values for the analyte

: state file may vary with time and may
need to be periocdically re-optimized
by infusion of the analytes into the
mass spectrometer. Typical state
file values optimized for PPG and for
the CGA-180777 are presented in
Table III.

Interferences

1.0 - There are no known interferences originating
* from the sample cleanup procedure. However,
interferences can originate from impure

chemicals, solvents, contaminated glassware,
and the HPLC water supply.

Confirmatory Technigues

1.0 Confirmation of residues can be obtained by
K LC/MS analysis. See Table III for a
description. No additional confirmation of
residues is required if LC/MS is used as the
analysis technique.

Ciba Method No. AG-660
Ciba Study No. 285-98
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Time Required

1.0 The sample extraction and cleanup procedﬁre
can be completed for a set of- elght samples
-!1n an eight-hour working day.

2.0 Each HPLC analys1s reqguires approxlmately
12 mlnutes

. Modifications and Potential Problems

1.0 Analytical Method AG-660 was validated only’
. for the soil types listed in the final
method. Other soil types, ‘or soil samples
from different locations, may exhibit
binding or interference problems whlch were
.not observed with these samples.

hY

2.0 "Bumping" is sometimes observed for soil

samples during the solvent removal'steps via
rotary evaporation. Pericdic . venting of the -

vacuum and the use of sclvent traps helps
minimize inadvertent losses during these
steps. A 500-mL round bottom flask may be
necessary for the initial evaporation of
solvent from the raw extract (Step 2.8) if
severe bumping or foaming occurs in a 250-mL
round bottom flask.

g 3.0"‘ No analyte stablllty or scolubkility problems
have been observed when solutions have been
prepared and stored as detailed in
Section II. J T

4.0 No analyte has been observed binding to the
' Whatman Anotop 25 sample filters during the
-final sample filtration step. It is unknown
whether the analyte will bind to other
" brands/types of sample filters.

5.0 The procedure for analyte-igsolation by SCX
SPE with subsequent elution with basid
methanol was optimized with Varian SCX SPE
cartridges. It is not known whether other
brands of SCX SPE cartridges will provide
equivalent results. ‘ /

Ciba Method No. AG-660
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Minor changes in the mobile phase pH will
have a significant effect on the retention

~time of the analvte when using the SCX

analysis column. Other brands of SCX
analysis columns may reguire the pH to be
adjusted to provide the same retention as
observed with the Zorbax brand column,
Analyte retention will increase as the pH of
the mobile phase decreases.

Matrix residues that are retained on the SCX
HPLC column may be cleaned off at the end of
a sample run by passing 25/75%

methanol/0.02 M ammonium acetate through the
column at a flow rate of 1.0-1.5 mL/min for
30 minutes. The column will need to be re-
equilibrated with the SCX mobile phase for
at least 30 minutes at 1.5 mL/min prior to
running another set of samples.

The Cl1l8 and SCX SPE cleanup cartridges must
be properly conditioned prior to use, as
detailed in Section II.D.2.10, to ensure
proper and reproducible behavior.

CGA-180777 forms a very stable protonated
molecular ion. Daughter ions (i.e., a MS/MS
experiment) are difficult to form and have
very poor sensitivity. While LC/MS exhibits
good sensitivity, LC/MS/MS with a
characteristic daughter ion fragment has
poor sensitivity in comparison and thus is
net very useful. '

CGA-180777 is commonly known as niacin.

This compound naturally occurs in plants at
levels as high as several hundred parts per
million.. Thus, there is a distinct
possibility that CGA-180777 may be observed
in seils that have not been treated with the
Ciba insecticide CGA-2159444,

Preparation of Standard Solutions

All standards are stored in amber bottles in a
freezer (<-10°C) when not in use. No analyte

Ciba Method No. AG-660
Ciba Study No. 285-96
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stability or solubility problems have been cbserved
in the standard solutions used in this study.

1.

0

Prepare a 100 ng/upL stock solution in
methanol. Weigh approximately 10.0 mg of
analyte. Determine the appropriate volume
of methanol to add using the equation
presented below. The concentration of the

" analytical standard is corrected for its

chemical purity.

V(mL) =
C(ng/ul)

Where V is the volume of methanol needed; W
is the weight, in mg, of the solid
analytical standard; P is the purity, in
decimal form, of the analytical standard; C
is the desired concentration of the final
solution, in ng/ul; and 103 is a conversion
factor.

For example:

The volume of methanol required to dilute.
9.9 mg of an analyte, of 98.0% purity, to a
final concentration of 100 ng/ul is:

99mgx098

V({mlL) =
Y (mb) 100 ng / uLL

X 10° = 97.02mL

Fortification standards are prepared by
dilution of the 100 ng/ul standard with ‘
methanol. .The concentration of the solutions

" to be prepared will depend upon the desired

fortification level(s). Fortification

- standards should be prepared such that no
- more than 1.0 mL of the fortification-

solution is added to a sample. (Example:
For a 20 g so0il sample, the addition of
1.0 mL of a 0.2 ng/ulL fortification solution

© will result in a fortification level of

10 ppb.)

A 1.0 ng/uL analytical standard for HPLC
calibration use is prepared by pipetting

Ciba Method No. AG-660
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0.5 mL of the 100 ng/uL stock solution into
"a 50-mL volumetric flask and diluting to the
mark using sample diluent. Subsequent
serial. dilutions are made with the sample
diluent to prepare additional calibration
standards.

X. Methods of Calculation

1.0  Determination of Residues in Samples

1.1 Inject the sample solution from
Step II.D.2.17 into the analysis
system. The sample solution may be
diluted if the analyte response
exceeds the range of the calibration
curve. The amount of analyte injected
(ng) is determined by entering the
value of the chromatographic peak
height, or area, in the calibration
response curve (Step II.E.2.2) and
calculating (by computer,. calculator,
or manual means) the corresponding
value of nanograms injected. Typical
chromatograms for control and A
fortified soil samples are presented
in Figures 6-8, 10-12.

2.0 Determination of Residues in Fortified
Samples

Validate the method for each set of samples
analyzed by including a control sample and
one or more control samples fortified prior
to the extraction procedure with 10 ppb or
more of each analyte in soil.

2.1 Add an appropriate volume of a:
fortification solution (from
Step II.J.2.0) to the sample prior to
any of the cleanup steps. The total
volume of the added fortification
solution should not exceed 1.0 mL.

2.2 Proceed with the sample cleanup
procedure (Step II.D.2.3).

Ciba Method No. AG-660
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Calculations

Calculations may be performed by computer

program or manually as follows (soil

concentrations are based on thelr wet

welght)

3.1. Calculate the analyte concentration
(in ppb) for field samples from
equation (1):

(1) ppb analyte = ng analyu.: lfound X 1
gsample injected R

where R is the recovery factor
expressed in decimal form (i.e.,
0.8 = 80%) and. is calculated from

equation (4), and the chemical purity.

of the analytical standard has been -
accounted for in the preparation of
the standard solutions.

The grams of sample injected for soil
is calculated from equation (2).

' ‘ : Va V,
(2) g sample injected = g X v,
. | ‘ Ve + (mxg) -V,

where, g is the grams of so0il (wet
weight) used, V, is the aliquot
volume of extracted sample used for
analysis, Ve is the volume of extract
solvent used, V; is the volume (mL)
injected onto the HPLC column, m is
the percent moisture in the sample,
expressed in decimal form {ex. 0.1 =
10%), and V¢ is the final volume (mL)
of the cleaned-up sample (from

Step ITI.D.2.15) (Note: the term

"{m X g)" is a dilution correction
factor due to the moisture in the
soil, where 1.0 g = 1.0 mL. When the
entire extract. volume is used for the
cleanup process, the term “V. +

(m x g}” will equal the aliquot
volume, V,.)

Ciba Method No. AG-660
Ciba Study No. 285-96
Page 27



(3) R%

~ -(4) ppb analyte found =

(5) ppb CGA - 215944 equiv. = ppb metabolite X MW ®)
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The recovery factor, expressed as a
percentage (R%), is calculated from
fortification experiments and is
presented in equation’(B).

ppb analyte found - ppb analyte (control)

= X 100%

ppb analyte added

The amount (ppb) of analyte found is
calculated from equation (4}.

ng analyte found
g sample injected .

Residues of metabolite found in test
samples may also be expressed as

parent equivalents by multiplying the ‘
amount found by the ratio of the »
molecular weight of CGA-215944 to

that of the metabolite (equation

(5)1). '

(m)

where MW(p) is the average molecular
weight of CGA-215944 (217.2) and
MW(m) is the average molecular weight
of the metabeolite, 123.1 for

CGA-180777.

3.2 The accuracy of the meéethod is
determined by the average recovery of
the analytes fortified into the test
substrate. The precision is
estimated by the relative standard
deviation of the determined
concentration.

ITI. RESULTS AND DISCUSSION

This analytical method was validated under Protocol
285-96! for the analysis of control and fortified
control soil. The objective of Protocol 285-96 was to

Ciba Method No. AG-660
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validate "Draft" Analytical Method AG-660 for the
determination of CGA-180777 in so0il with a limit of
determination of 10 ppb.

Recovery data for fortified scil samples are presented
in Tables IV-IX. These Tables contain raw data for
both the samples and calibration standards which
permits the manual calculation of recovery values.
(Attempts to duplicate calculations from data in these
Tables will be subject to round-off errors.) The
recovery data for all soil types for each analysis
procedure are tabulated and summarized in Tables X-XI.
Typical chromatograms for analytical standards and for
fortified soil samples are presented in Figures 5-12.

In these validation studies, a limit of detection
(defined as the lowest analytical standard injected
during an analysis set) of 2.5 ng was obtained for both
LC/UV and LC/MS analyses. The absoclute mass detection
limit is influenced by the sensitivity and cleanliness
of the mass spectrometer (for LC/MS analyses), the
sharpness of the eluted peak, the volume of sample
injected, and the signal-to-noise ratio that the
analyst is.willing to accept. In these experiments,
the sensitivities displayed by the LC/MS analysis of
the New York soil samples with the API-III+ instrument
are not as good as those displayed on the API-I system -
for California and Georgia soils due to the API-III+
system not being as well optimized. The displayed

sensitivities on the API-III+ system are adequate,
however.

The accuracy of the method is measured by the recovery
values obtained for fortified samples. The precision
of the method is estimated by the percent relative
standard deviation of fortified samples. Good
recoveries were obtained for all samples, with the
exception of one unexplained low recovery for Georgia
soil fortified at 10 ppb, by both LC/UV and LC/MS
analyses in all three soils. - A limit of guantitation
(defined as the lowest fortification amount used in the
study which gave acceptable recoveries) of 10 ppb was
achieved for all three soil locations.

At the 10 ppb fortification level, the average
recoveries. (n=11) and percent relative standard
deviations for data combined for all three soil

Ciba Method No. AG-660
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locations were 84.5 + 15.2% and 79.7 + 19.0% for LC/UV
and LC/MS analyses, respectively. This demonstrates
acceptable accuracy and precision at the lowest
fortification level where poorest method performance is
typically encountered. The accuracy and precision of
the method are acceptable at the higher fortification
levels of 100 ppb and 1000 ppb as demonstrated in
Tables X~-XI. The accuracy and precision are good for
each set of soil samples; 83.4 £ 5.6% and 77.3 + 8.1%
for LC/UV and LC/MS analyses of California soil, 72.7 %
4.7% and 76.3 + 6.7% for LC/UV and LC/MS analyses of
Georgia soil, and 85.5 + 14.9% and 89.8 + 14.7% for
LC/UV and LC/MS analyses of New York soil.

Trace levels of CGA-180777 were observed in soil
control samples. The largest amount observed, in which
the calibration curve was reasocnably accurate at levels
far below the lowest calibration standard, was 0.19 ppb
which was found in the LC/UV analysis of New York soil.
CGA-180777, commonly known as niacin, is known to
naturally occur in various plants at levels as high as
several hundred parts per million. Therefore, it would
not be unexpected to find the analyte present in
control soil. No residues of CGA-180777 were observed
in any of the method blank samples.

An independent laboratory validation of this method
will be conducted at a future date. This data will be
included with the data package that will be submitted
when the active 1ngred1ent is submitted for
registration,

Reference substance ID, test system ID, protocol
amendments, protocol deviations, and circumstances
affecting the quality and integrity of data are
reported in the Residue Test Report?. Aall raw data
associated with this study and the original final
report and protocol will be archived in the
Agricultural Group Archive Facility at Ciba-Geigy
Corporation, Greensboro, NC. All non-study specific
data {i.e., instrument logbooks, etc.) will be stored
in the previously mentioned archives when all entry
pages are filled or when the logbook is replaced. Scil
samples will be archived in the Biochemistry Group
Sample Storage Facility, Greensboro, NC, until the
registration studies have been accepted by the EPA and
QA verification has been performed.

Ciba Method No. AG-660
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CONCLUSION

The results of these validation experiments indicate
that Analytical Method AG-660 is an accurate method for
the determination of CGA-180777 in soiL.

Ciba Method No. AG-660
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V. CERTIFICATION -

This report and experimental results included in this
study, laboratory Project I.D. AG-660, are certlfled to
be authentic accounts of the experiments.

-q'qf?é SRR ﬁw4a~3>1-vaﬂ4m"
Date o Jobfi/D. Varge, Ph.D.% -
' Sclentist III , _
_ ‘ A Environmental Residue Studies .
e C , Environmental Fate and
Effects Department
© . 910-632- 7525

Ciba Crop Protection
Ciba-Geigy Corporation

> Post Office Box 18300
Greensboro, NC 27419-8300

VI. CERTIFICATION OF GOOD LABORATORY PRACTICES

‘The analytlcal work reported in AG- 660 was performed in

accordance with Good Laboratory Practice Standards, 40
CFR Part 160

Cf-f%% 94 D Vay —

Date - . 'JoMY D. Vargo, Ph.D.
' StGdy Director

Date ' Bebert K. Wil¥ams
,Manager
"Environmental Residue Studies
_ . -Environmental Fate and
. B - Effects Department .
: a 1 910-632-2295

e 2 z///f'///”

S ... . -Ciba Crop Protection
- “ Ciba-Geigy Corporation
Post Office Box 18300
. Greensboro, NC 27419-8300

Ciba Method No. AG-660
Ciba Study No. 285-86
Page 32

2



“ - o . L AG-660 .
: C ~Page 27 of 68

VII. QUALITY ASSURANCE STATEMENT o

Report Title: ANALYTICAL METHOD FOR THE DETERMINATION OF
CGA-180777, A METABOLITE OF CGA-215944, IN SOIL BY .
~ HIGH PERFORMANCE LIQUID CHROMATOGRAPHY WITH
uv AN D MS DETECTION INCLUDING VALIDATION DATA

Study Dlrector J Vargo . Project Numbe‘r. 344001 .
Method_Number: AG-660 . |

. Ciba Study Number: 285-96 and 1 Amendment

~ Pursuant to Good Laboratory Practice Regulations, this statement verifies that

the aforementioned study was inspected and/or audited and the findings

. reported to Management and to the Study Dlrector by the Quahty Assurance :
'Unit on the dates listed below. . '

INSPECTION/AUDIT - REPORTING

" INSPECTION/AUDIT TYPE -~ DATES) . DATIE
Protocol Audit . ' o096 206
In-Progress Inspection . * . - o 8/6/96__ | S _‘ 8/6/96
* Final Report Audit | o6 . o6

Prepared by _@Z_M/ /Y /tl}z B Date: ?//\);/ X7
” Teresa S. Cox -, I .
Senior Quality Assurance Aud:tor '
Quality Assurance Unit

Ciba Crop Protection -
Ciba-Geigy Corporation
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' protocol 285-96.

TABLES AND FIGURES

TABLE I. .

County

Soil Depth
PH

Cation Exchange Capacity
{meq/100 g}

% Organic Matter

"% Water Holding Cabacfty

@ 1/3 Bar
% Sand
% Silt
% élay.
Séil Classification
Bulk Density (g/cc)

Soil Moisture Percent .

ZATT

o

" California

Madera

71l

21
8

Séndy Loam
1.43

6.0

.

®. O
n

AG-660

__Page 28 of €8

Géorgia

Mitchell

0-6"
6.8‘

6.8

Lt}

B8O

10

10.

Loamy Sand
1.38

9.9

" New York '
" Columbia

- 0-6"

5.8

7.77

2.35

'21.39

39.2

42.4

. 18.4

Loam

1.26 .,

11.3

The soil samples were collected and the soil characterized under

protocel numbers:
191-95 for Georgia.

189-95 for New York, 190-95 for Califeornia, and
Soil moisture percentages were obtained under

Ciba Method No. AG-660
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TABLE II.. HPLC SYSTéM AND OPERATING CONDITIONS

Instrumentation:

Perkin-Elmer Model Series 4 Gradient Pump
Perkin-Elmer Model ISS 200 Autosampler
Eppendorf Model CH-30 Column Heater
Perkin-Elmer Model LC-95 UV Detector

Operating Conditions:

Column Heater: 30°C
Detection: = o : S ‘ , .
Absorbance: 265 nm, rise time = 100 msec
Mass .Spectrometry: see Table II
Injection Volume: 50 uL - '
Mobile Phase Flow Rate: 1.5 ml/min
Column: Zorbax SCX (Mac-Mod Analytical, Inc.)., _
15 cm x 4.6 mm, dp = 5 um, equipped with an _
Upchurch (#A-318) pre-column filter (0.5 um),

. = or egquivalent
‘ Mobile Phase: 25/75% methanol/water (0.1% acetic
: ' - ‘ acid, pH adjusted to_§‘25 + 0.05)
Total Run Time: 12 min.
Analyte Retention Time: 4.5 min

Data Collection and Processing Lab Systems .
Multichrom, version 2. O and Ciba Worksheet
version 1.6.1.

|

% ‘ _ o IR s Ciba Method No. AG-660
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TABLE IIT.  MA SPECTROMETRY SY TEM AND QPE NG NDIT

Instrumentation: . .

PE Sciex API-I Mass Spectrometer -

PE Sciex API-III+ Mass Spectrometer (operated in MS mode)

Ionspray Liquid Introduction Interface

Instrument Control and Data Collection: Apple MacIntosh
Quadra 950 Computer

Software;

Apple System 7.5 - .
Calibration and Mass Tuning: Tune 2.5
Acquisition: RAD 2.6 S
Quantitation: MacQuan 1.3 o L
Display: MacSpec 3.3

All software programs written and provided by PE Sciex.
except the system software by Apple.
. Different versions of the system and applications software
. : may be -used provided they are able to collect and
process the data properly

rats onditions: - . . . . . I B

Interface Heater: ' 70 °C

Curtain-Gas Flow: 1.0 L/min -

Nebulizer Gas Flow: 0.7 L/min ‘

Ionspray Split Ratio: Approx1mately 50 uL/min dellvered
through the interface to the mass spectrometer

HPLC equipment and conditions: See Table I

Ciba Method No. AG-660
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. TABLE ITT. MA ECTROM TRY TEM AND ERATI. 1T

{Continued)

Typical State File vValues

. API-I . © API-T API-ITI+ .  API-III+.

PPG . Analyte Q1 PPG Ql Analyte
ISV 5000 4800 4000 _ 4500
IN 650 : 650 . 650 650
OR .. 3% . 55 ‘ 35 - 85,
RO’ © 30 300 - . 30 o 30.
M1 200 200 . 1000 150
RE1 120.0° 119.5 120.7 125
DM1 - 0.07- - 0.10 0.08 0.16
RL - .. .'28.0 . 28.0 . .26.0 © 7. 26.5
L7 P * oL - =40 ‘ 10
R2 * * -45 : 15
M3 oo * 1000 150 .
_ RE3 . * ' 124.6 1122.5
- DM3 o+ LR . 0.13 - 0.07
RX - * ' * . =10 ' 5
‘ L9 -250 -250 s -250 ‘ -250
FP . . =250 =250 -250 . =250
MU -3400" ~3400 -4100 - '-4100 . .

ccC 10 10 ic - 10
* Value is appllcable to API-III+ instrument only.

Note:  State flle values will vary sllghtly from lnstrument to
instrument. The values may need to be changed slightly

on a daily basis durlng 1nstrument optimization
_procedures .

RAD Acgu;g;glon Parameterg

Mode DHIQLLQE Anc_g Threshold

"Profile 10. _ None ) 0 Counts

Period Name 'sﬁxljyné - State File T
- Period-1- ‘ QlMI .o 180777 : '

Delay _QQHLIQ Dwell Time Pause Time

0.00 10 o 1. 499.98 0.02

Mass = "Width Defect’ '

124.0 0.0 0. 0

.~ Ciba Method No. AG-660
Ciba Study No. 285-96
Page 37

37



AG-660
Page 32 ‘of 68

' +10118 jJjo-punoi zajndwoo o3 3D3lgns sie SON[eA paleINOIRD 2s8YI s3e577dNp

mw mu&&wuuﬁ -weibord jesysyIoM BAID SY3 WOIF udfe] SI9M SSNTRA PIJRINOTED pelerdsip syl  :370N.
. | . 4 . S : dool
6 6% SLLOY €SP 0s- 0S . o't T
- . : - Q782 0£90¢ , €S . . sz - . 089 .. .+ S0
6L666°'0 = "3390C0 "aI00 U ET © 52291 1R A S°2T - . 0s SZ°0
£0L°0€£2 = 3da2123UT-X L'V 9965 SS°¥ S 0s. 10 a&i
se'pIgT = edols  gz'z . 0Z6T AR .. 8T .- 08 - oS00
. (bu) punog .mwn¢ o AGHEV.msHH Am:u”ﬂcH - () sumtoa (1 /bu) .
- . Junoury Meag . uor3jualay JUnoOuy. _ uot3oalur UOTIPIJUIDOUCD

>

SpIeptivas UOTICIQTTED

-

: . g T S3°0 = wE3H0> :OAuumnzﬂ J7dH = TA
{-x3x2 suexb x 90 Q) + Tw QST m:ﬁmmﬁu 10J posn 3o5eIIXd® Jo sunioa jonbIife = ea
- ) . ’ TW 0ST = Pasn ucm>Hom UOTIDRIIXS JO SWNTOA = BA

: : . %0°9 = 2INISTOW § = W .
omm HH :oﬂuumm ca UMHHMumﬁ m:OaumazUHmumnunavmmswnmvcm soldwes [[e 073 UOUMOD oIE mm:Hm>mmwsB

18 . - Nam 291 SP66T " 85V .. - 0200 708 - 66°6T 000T . - 0TIYA
18 018 291 0066T 9S5°¥% - 0zo0"0 0%s . 00" oe 70001 T 6TYA
18 - 6708 ' €91 568671 9S°¥ 0oeZ'o 0°s Z0'o0¢ 00T 8IYA
.08 0°08 - 0791 16961 ., SS°F 00z "0 0°S zo oz . .poT - . LTEA
06 “v0'e6 sty 0ZLS S 20 00570 0T 10°0¢ . 01 - 47
06 006 0s°v . 6895 LS ¥ 00s° 0 02 86761 01 - GT¥A
BL 18°L 06°t . 996 - - 0S¥ 66¥ "0 02 L676T : 0T PIYA
98 :LS78 6Z° ¥ A A4 - 98°% 10570 0°¢ coroe ‘ 0T - , £IYA
- ot > gz > 0 - 10570 0°¢ Z0-0¢ (Tox3juod) g ZTYA
- 01 > sz > 0 T 00570 0" 00°0¢ (juetdq) o TTYA
AIaA000Y {qdd) (Buj PaIy {uT) m (i) - Tgady ; BpoD
% punod punogd " yead 2uty, . *Cux sunioa s XX PepPPY a1dwes
anptsay s3hreuy uoTiusloy “aIM Teuty ybtam Junoury : o

o - ardwes  (3p)  erdures

’ ' " SISATYNY AN/OT .
1108 ¢HZ¢O&HA¢U JIIJdITH0d d0d Yib¥ad AYHAOODHY ANV NOILWVHMIITYD  "AT JTEYL

Page 38

Ciba Method No. AG-660
Ciba Study No. 285-96



AG-660 )
Page 33 of 68

- 10219 Jjo-punox isjndwoo o3 joalqns sie sonfea psaje(ndIed sssyl a3eotidnp

o3 mumﬁmuu¢ rweibord jooyusyIom BqTD 2yl woiy usye] B18M sOnTeA pajelnored Umhmammﬂv BYL 1330N,
9°'6¥ PIL66TY 95 b 0s 0s . , 0°'T
’ 9°6¢ O6ETOEE L . Y4 0s ) S0
§£G666°0 = "JIB0D -I100 T ET 9TE98LT BS°? T A ! " 08 . SC°0
. LLTTTSPEBOC = umwuwmucﬂnw‘ 86"V ¥L9608 Y3 S . - om. 10
_ £P979°"P0802T = mQOﬁm 9L T - £9902% S ¥ ...m.m o 0s - ’ S0°0
’ {(bu) umzo.m vaiy {utw) swrty {Bu) " Tuz {1} sumion (1 /Bu)

Junoury Xead uotTjuslay Junoury - C..O._..uUw.hﬁH - . UOTIeI3uaduo)

- SpIepues§ UOTIeAqTLED

. I GO0 = sunToa uoTiId>a[uT JIdH = TA
{"I3x%9 suwexb X Q90°0) + TW 06T = dnues[s I0J PSS J0BRIIXD JO auntoa jonbiie = ep
. mu ggT = pasn ucwbﬁom UOTJORIIXS JO SUMTOA = DA

- ‘ . %0°9 = 2In3STOW § = W
omxHHﬂoHuumm:a QOHHMuwv m:0auMH:onum£ucavmmnmnm ﬁ:mmwﬁnEMmHHMOucOEEoumHMmmSHm>wmw£B

og - LeL . 6°ST TELEETE mm ¥ 02070 0s 66°6T1 000T 0T'IvVA
T . z8 . - 618 . = ®¥'91 - PETBBTZ 98" v - 0z0"0 0s 00°0Z 000T . 6TYA
* 8 . o'ts 9°9T1 g86¥v1ce 9% 0o0e 0 0°§ ¢0°0¢ 00T T 8TvA
.os8 T°%8 ° - 0°LT 09899¢Z¢ 9s'v 00zZ°0 0°S ce o¢ oot LIVA
o A - wToL 9t 0T09%9 LA 005°0 0°¢2 T0°0¢ 0T 9TIYA
89 LL™9 BE'E €599T19 85V 0050 0°¢ B6°6T . - 0T SIVA
1L LO" L £ES°E- EVETES eV v 6670 0°¢ L6 61" R+ ) S PI¥A
LL - L9tL vt 6PLTLY 65°F 105" 0 02 ¢otoe - - 0T - £TYA
- . ot > S°¢€ > LLBL BS V¥ 105°0 0°¢ Zo-0g  (Toaauod) . ZIVA
- ot > S ¢ > 0 - 005" 0 0°'¢ 00702 {(uetq) o TTYA -
Xispodsd  qad) bay  esa¢  (umw . (BT . Tm@ 1B . {a@d . 3po3
3 punog punog sead awty - ‘Cur , aumtop “a3xg | peppy atdures
anpisey e3ATRUY . uotiusloy “aM teutd JybteM Junoury
atdues 3a) atdues
SISATYNY SH/O'1 .
:FIT0S YINYOJAITIYD QMH&H.H.MO& ¥o4 4840 AJINODHE ANV ZOH.H_ﬂmmH_.HQU "A HI9YL

Page 39

Ciba Method No. AG-660
Ciba Study No. 285-96



AG-660
Page 34 of 68

10118 Jjo-punox zoindmoo o3 joafqns 21 SeNTea paieTNOTEd mmmnu a3eoT1dnp

03 sadurezay  ‘wexbBoxd josysyIoM eQl) SYY WOIJ USR] 3Iam SSNTRA DPaleInNs[ed paieldsip 8yl !91I0N,
1°0S 6219 BN A4 . 0s 0s 0T
: 1°62 " QSLOE 9pF 6z 0§ . 50
£8666°0 = "JJ9OI *II0D " 0°21 6TLVT S % S ZT 0s - 820
6T'zzzl = 3deoiajul-x BP°S 99£9 SV ¥ g . 0s - 1°0
Jzey yit = odors:, btz - . BETE SV V. oStz 0S . 50°0
T aﬁu @ﬂﬂom eaay nﬁ._”:: WE..H,H_ Amﬁv ..H‘EH __.H_n.: WE_DHONV A...—:\mﬁ: -

unowy . yead uUoTIUIISY Jjunoury uotydalug UoTIRIJUIDUOD

SpPIVpUvlS UOTIVIQTTED -

1}

R oy , o : MU g Q = swnloA uoT3defur DHIdH = TA.
o {-X3%3 swe1aB X gg0°0) + T 0T = dnueso 103 PsSn 3ORIIX® JO sumpoa jonbIile = BA
: . T 0GT = PISN JUSATOS UOTIDRIIXS JO SWATOA = SA -
, . $6°6 = 2INIjsTOW § = W
0 € ¥ II UOTIDSS UT PATTEISP SUOTIBINOTED JYJ UT POsSn SIe pue soTdWes [[e O3 UOUWOD 2I® SINTRA 9S3Y]

pL. - " BEL 8°¥T .  L9T8T. . 6%'¥ 0Z0°0

0% 2002 © . Q00T ‘ 0ZINA
9L : ©BSL | R AR) ! 0G98T - &v'°® . 02070 0§ T0°02 - 0001 - 6TIYA
L S8 ZL ST PT FZBLT - oA 002" 0 S 66°6T 00T BTIYA
€L T EL L°PT ZZO0BT  .S¥°¥ 00Z2°0 g 20°0c 00T . LTTIEA
8v A v c 690¢L .08y 10570 0°c 50°0¢ - 0T : S1Iv¥A
LL . oL L G8°t £T8Y T T8 F ' 00s:0 0"z 66°6T 0T | GTI¥A
oL 20 L I6° € sovP , [ 2°38 AN 10570 0°Z 0oz 0T PTIYA
L9 . 69°9 ve e Se1v [A-2 4 - 6670 0"z L6 6T 0T £TI¥A
- 0T > . s’z > 0 . . T08°0 1 4 v0°' 02 {Toxjuon) ¢ ZTIVA
- ! FU D T .5'¢> 0 : T - 00570 0°Z 00°0c . .Au_:mﬁn: 0 T11¥A

Xzsna059y - (qddy . {bu) e8Iy - (uTw) By () - 1By {qdd) 3po3
% punod - punog yeoad auTy - fur sunyopn *I3XH PePPY a1dwes
. snpIssy ayk1euy uoTIuDIDY “aM Teutd Iyb1eM Junoury
o1dwes - {7p) ardwes

CSISATEYNY AN/DT IIOS VIDYOHD QHATAILYOL ¥0d VILVA AYINAODIAY ANV NOILWMLITVO "IA dTdVY.L

Yo

Page 40

Ciba Method No. AG-660
Ciba Study No. 285-96



AG-660
Page 35 of 68

- 10x1d Jjo-punox Jajndwoo o3 3oolqns aae senTeA paje[noTes 2sayl ajeotidop

Ciba Method No. AG-660

" o3 s3dweiay ‘urexfoxd 389YsSyI0M BQID JYI WOIJ UIYP) 2ISM SanTea psjeinoTed psie(dstp UYL . 930N«
6°6V T LTY9L9ZY S A AN 4 0S 0§ 01
. : “ 1°62 0910122 1228 4 14 0s S0
8I8666°0 = '33SO0O 110D T°ET . S6BETEZT (3284 ‘ et 0S $2°0
9% Ty 0LEZOET = 3doDI9UT-X 66" ¥ LLOVDS 128 4 .S 0S T°0
99vE° 68628 = @2dors  $0°C 16566T 18°¥ 5z 0§ : S0°0

. ﬂmﬂv punodg Mwuu.& . ﬁﬂ._uEu SWTIL Amﬂv " HEH Aﬂiv BDUMTOA A.H_l._\mﬂ:
junoury yesad uotTIUuUsIDY Junoury uotiselur - uoTjeaUDOUODC

..mwudﬁulum UOFIRIQqTTIRD

U GOt = 2wnioa uorizoalur JldH

= ._n>
(*x1x3 swexb x g60°0) + T 06T = dnuealo Ioj pasn JoeIIX3 JO uMToa JonbITe = B
T 0ST = POSN JUSATOS UOTIDRIIXS JO SUMTOA = A

o . $6°6 = 2INISTOW § = W
0 € M II UOTIDDOS UT PIITEISP SUCTILTNDTED 243 UT PIOsn aIe pur soidwes [P O3 UCHWOD aIv SONTRA 9S8Y]

LL - S gLL .. ®UST VOPZIFPT PP . 0Z0"O 0§ z0°0Z 000t 02TYA

£8 ‘8E8 9797 LEQGY0ST LY "%~ - 0E0"0 0% 10" 02 © 0001 6T'I¥A
LL £LL 0 psl 9ETZIPT . PV T 00Z°0 <5 66°6T . 00T | 8TTYA
18 . 608 . z°91 SZEPLYT 9% ¥ 00Z°0 S z0°'0Z- 00T S LTIYA
8T £€8°T . Z6°0 z06902 . . V¥V T05°0 0z S0°02Z - 0T - ~9TIYA
9L 09°L 08¢ LYDSEY LE"D 00670 0°¢Z 66°61 0T STTYA
gL LT L. - 65°€ zeisey A 106°0  0°¢Z zZ0°0zZ 01 FIIVA
89 Z8'9 “IPE - GO6ZTIV 1828 660 -0°2 L6°6T 0T ETIVA
- otT > Sz > 74 2 LY ¥ 10670 0°¢Z ¥0°02 (Tox3ucs) o ZTIVA
- . 0T > - 5z > o - 00570 0°Z 00-02 (quetq) o T1I¥A

P EEVGEET {qdd) (Bu}) CEET (utu) 1By (T} By | (qdd) 3poDd
% punog puncqg Head UE..H.H_ * .ﬂGH DUNTOA g b 4 | Paprpy wﬂﬂﬁmm
snpIsay ,. ajATPUY © uoTjusl19y *aM Teutd Jyubtom Junoury -

ardures (3p) . o1dwes

SISATYNY SW/OT +TIOS VIDIOED QITJILH0d HOA ¥IVA AMIAODHY ANV NOILVHdITVYD "IIA JI4VYL

9l

Page 41

Ciba Study No. 285-96



AG-660
Page 36 of 68

A

310118 jjo-punoa zazndwod o3 3Ionelqns oae santea vmumH:UHmo,mmmnu a3eaT11dnp.

03 muQEmLum. ‘ueiboxd j99ysiIOM BQID 22U} WOIJ USYEJ 3IsM SaNTea pajelndies paserdsIp oYy :370N«x
. L  tros 01L66 . 81°S 0s . .. 0s 0L
; 6°FC 01662 9T1°S s2 - 0S _‘ S0
£6666°0 = "33200 "I30D AR AN LEZST - : LT"S .8t " 0% SZ2°0.
. $6'T8TIT = 3dedaajur-x LE"S 1889 LTS .5 0os - 1°0
. z65°9gs = adors ° gz e TeZ¢E Al ) , §°¢ - 0s : S0°0
. {Bu) punogd | ®aIY - (arw) SWtL  (Bd) lal [T} SUMTGA {mi/Bu)

aunoury Nead uoTjuaisay . Junoury uotioafug uoT3eIJUIDUOD

-~

SpIiepue3s UOTIBIqTTED

o T o Q = sunioa uorjoalutr DrIdH TA
(*I3%0 suexb x FIT°0) + TW Q6T = dnuea(d IO pasn JDRIIXD JO aumjoa JonbTye eA
. T 0T = P9SN JUIATOS USTIDRIIXD JO SUNTOA = BA
- ’ : E°TIT = 9danjstow § = w :
T Q€M II UOT3IOSS UT PIITeIdp SUOTIETNOTRD SY3 UT PIsn aIe pue saTdwes e O3 UCUWOD aIe SanTea asayl

00°0z . 000T  C0€TvA

S VAR -88L. - €°8T 7 0T198T 9T°S"~ . Q020°0 0s
6L '+ T6L . 8°ST ' GEZ6T 61°9 0zZ0°0 0S 000z 00071 62T¥A
18 : z 18 'S8T 9TL6T 91°'s - 0020 S 66 6T - 00T 82IYA
CLL : 9°LL §°8T1 88881 91T°% 00z 0 5 00° 02 - 00T LZIYA
L6 V6 6 - L6°%v - 60F9 P1°G 00S°0 0°¢ 00" 02 .01 _9ZTYA
o ¢TIt F°IT : IL°S - 98¢CL 91°§ 00s" 0 0°¢ 00°0¢ 0T STTIVA
g8 L9978 FE' T 1995 - LTS 0050 .0z 00°0¢C 0T - B2IRA
. TLL - 687 L ' S6°E  66T1& I1°9 00S°0 4 0002 0T ECIVA
e eal T (61°0). 0T > . Avmo.ov.m.w.v g8v9 LTS 00s°0 0°c 00°0¢ ‘(Toajuod) ZTIYA
R ) R stT> 0 - .- 0050 0"z 00702 (querq) o TZTVA
Xisaoodd  (qdd) - - {Bu}) CEES (utur} {BY {r1ur) (B) (qddy © 8p0od
: % punog . punog yead aurty - fur - BUMTOA +213%" pPoppPV a1dues

anpisay o31kTeuy uoTIUIIIY “aM Teuty aybtem  3unoury

ardures 3n) ardues

SISATYNY AN/DT. 1105 XMOA MAN QaIdIldod ¥0d VIVd A¥EA00Ed ANV NOILVYdITIVO "IITA T4Vl

42

Page 42

Ciba Method No. AG-660
Ciba Study No, 285-96



AG-660
Page 37 of 68

e

-I0x12 jjo-punox zajndwod 03 3I0afgns oIe sanjea pejelnoled osayl 23ed1Tdnp

03 siydwaiayy  ueiboad 399UYsyIoM BeqlD 3yl WOIF UIYe] DI9M SINTRA pIJeINITeD paierdstp Byl nwuozﬁ
6°67 ﬁomobmﬁ. . v S 0S i} 0°T
: T4 v88v18 EF°S S 0s } Ss'e
F16666°0 = "FFS0D "II0D 821 B ST A £v°S. S°Z1 0S o SZ°0 .
1TPF 19907 = 3Jdodad3uT-X §g°s  © ,9.L910T - = SP°S S . - 0§ .. T
8L9LT L990€ = 9doTs -§1° ¢ LL990T = - Te°s : Sz 0s . S0 0
(bu) punod eaay (UTw) owti  (bu) [ur (W} SWnioA . {T/Bu]
. o ] Junowry . qead . UOTIULISY junoury uotrjoalur - uotjeljuaduo)

-, - . - . L. . . .
. B "

e R , o Spiepuwag uofaeIqries | . S - .

. . ) T 600 = aunToa uoTiIdoalur JM4H = TA
(*x3xe sweab x ¢TT Q) + TW OST = m:cmeU X03J PasSn 30BIIX3 JO Sunioa jonbITe = ®BA
" um ggT = POSN JUSAOS UOTIDEIIXD JO SuUNTOA = BA°

i} : . LTI = 2aIn3sTow § = W

0°€ M II UOT3IDSS UT PRITIe}ap SuoTIRINO[ed 23Uyl UT PasSn 2Iv pue so[dups [P 0] UOUMCD 2I° SINTRA 353Ul

* ¥8  GEB L°9T 166755 8F°S 020°0 0s 00°0Z . . 000T 0£TYA
- €8 o TEB | 991 LLO0SS ES°G - 020°0 0§ 00°0Z 0001 62TVYA
26 - 9'16 . €8T’ ZEFZO9 BE'S - 00Z°0 5 66761 00T 8TIVA
98 6°68 LY - €ZLLIS 8F°S 002" 0 g - 0002 00T, LTTYA

68 S¥'8 €g'v . .. TE€ZOLT S¥°S 005°0 0°2Z. 00°02 0t - 9ZTI¥A
154 SR S 4 L Lot9 SEL9ZTZ T¥'S 005°0 A 00702 0T . 8ZTTVA

6L - E6°L - _96°€ S0ZZYT EV°S 0050 0z 00'0z - 0T Tt PRIVA

88 08°8 0v"¥ LO9SLT 8E°S © 0050 0°Z- 00° 02 ot . ETIYA
- 0T > sz > LZSSE BE"S 00S°0 0°¢ -00°0Z  (Toa3uod) ¢ TTIVA

- 0T > §°Z > 0 : - 005°0 0°¢ 00°02 (fuetd) o TZTYA
Xisacoey - (qdd) (bu) ealy (utw) 167 () 1By (qdd) 3pod
$ " punoi punog Jyesd awty - ‘fur sumyoAa "A3xd ¢ PIPPY - .ordures

anpisey ajAreuy uotTiuajsy “aM TRUTd aybtem Junoury

aTdueg tIa) aTdwes

SISATYNY m.E\U..H *IT0S MmON MAN dEIATIEO0OA ¥0d VIVA A¥IAOODHY ANV NOILVMHITYVO  "XI FTLYL

Y3

Page 43

Ciba Method No. AG-660
Ciba Study No. 285-96



AG-660
Page 38 of 68

TABLE X. s DA FOR FORTIFTI : L
Fortification
Level {ppb) California Georgia - - New York
10 & . 86 67 - .17
10 78 70 _ 85
10 90 . 77 o112
10 . %0 o T 48* . 97
100 80 © 73 | 77
100 - .- L 81 i .72 81
1000 81 . 76 79
1000 . _ 81 : .74 76 -
Average 83.4 -72.7 85.5
Standard Deviation 4.7 3.5 12.7
% Relative Std. Dev. 5.6 4.7 14.9
* Recovery not used in statistical calculations.
Uncharacteristic low recovery for unknown reason.
o eco Da fb al oi by Fortificatio e
10 ppb 100 ppb 1000 ppb
Average . - 84.5 77.3 .. 77.8
Standard Deviation - 12.8 4.0 2.9
% Relative Std. Dev. 15.2 5.2 - - 3.8 |
Range 67 - 112 72 - 81 74 - 81
6 6

Number of Samples 11

Ciba Method No. AG-660
. Ciba Study No. 285-96
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TABLE XI. S Y DATA F TIFIED SOIL: LC/MS ANALYSFE
Fortification. . _
Level (ppb) . California ‘ Georgia New York
10 - 77 - 68 - 88
10 : 71 72 79
0 .. 68 76, . 121
R (R 72 . o 18* . : 85
100 85 81 L 86 -
ico . i B3 77 : 92
1000 - 82 83 o 83 -
1000 - - 80 _ 77 84
Average - ©77.3 ., 76.3 ‘89.8
Standard Dev1atlon ' 6.3 5.1 13.2
% Relative Std. Dev. 8.1 6.7 14.7

* Recovery not used in statistical calculations.
Uncharacteristic low recovery for unknown reason.

Pooled Recovery Data for all Soils by Fortification Level .

- 10 _ppb 100 ppb . - 1000 ppb
Average ‘ 79.7 84.0 81.5
Standard Deviation 15.1 5.1 2.6
- % Relative Std. Dev. 19.0 R 6.0 3.2
Range o 68 - 121 77 - 92 77 - 84
Number of Samples 7, 11 6 6

Ciba Method No. AG-660
_ . . ' Ciba Study No. 285-96
. o R _ Paga45
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FIGURE 1. CHEMICAL NAMES AND STRUCTURES

2 [OL

HO—C"

: CGA-180777 .
+ CAS Name: 3-Pyridinecarboxylic acid
CAS No.: ©59-67-6 T
Average Molecular Weight: 123.1

. o e A O

N7 N ScH
.’ Na |
H,
CGA-215944 . A

CAS Name: (E)-4,5-Dihydro-6-methyl-4-{(3-pyridinyl
methylene)amino]-1,2,4-triazin-3 (2H) -one
CAS No.: 123312-89-0
Average Molecular Weight: 217.2.

Ciba Method No. AG-660
Ciba Study No. 285-96
Page 46
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FIGURE 2. AG-660 FLOW DIAGRAM FOR SOIL

Weigh 20 gram soil sample. Fortify, if necessary.
Add 100 mL of 1/9/90% ammonium hydroxide/water/methanol.
» Extract by mechanical shaking for 30 min at room temperature.
Centrifuge and filter sample.
Repeat extraction with 50 mL of, solvernt. .

' - Remove methanol from sample via rotary evaporation.
Acidify sample.
Pass through Cl8 SPE piggy-backed to SCX SPE.

Elute analyte from SCX SPE using 1/99% ammonium
hydroxide/methanol. '

U

Remove all solvent via rotary evaporation.
. o - ' Dissolve residue with sample diluent. -

U

Analyze

Ciba Method No. AG-660
Ciba Study No. 285-96
Page 47
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FIGURE 3. TYPICAL PPG MASS CALIBRATION TUNE

Mon, Aug 5, 1986 11:18
Q1 Cal: PPG CAL backup
State: PPQ pos state file
| No_Titte

Settings:ppg pos settings

Data: 180777 scan

Status

Q1 MI: 10.00 ms. dwell, 0.05 ms. pausse,10 scans in MCA mode

L 1498407 cps Auto
)

\;gcu g: 59.0 326,3 520.4 906.7 1254.9 1545.1 1836.3 20105
4.448+07 cps Auto . 8.300408 Auo
MAN OK 1007 i s 1
DACs
a Linked
5V 5000.00
N 650.00 751
oA 35.00
RO 30.00
M1 200,00
HE1 120.00 50
DMt 0.07
A1 28,00
W -250.00 -
P -250.00 251 ‘ 4
M) -3400.00 .
Onloits :
cC 10
aDCIz AAALY AR S bt bk babad b |
B:"“ 51“-23 56 57 58 58 60 61 62 324 326 328
' 1001 5.88e+08 tps Aulo . 1.280406 cps Auto )

75

501

251

T T T T T T T T T T T T b ki | T
1252 1254 1256 1258 1542 1544 1546 1548

1834 1838 1938

~ . 2.35e+07 cps Auto
b i b e e i
518 520 522 904 908 9§08 910
_1.890406 cps Auto 1.480+06 ¢cps Aulo
4
b L) ) 4 L) T T
2008 2010 . 2012

Ciba Method No. AG-660
Ciba Study No. 285-96
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“ FIGURE 4. TYPICAL MASS SPECTRUM FOR CGA-180777

+Profils Q1SCAN

180777 scan - &/5/96+ 11;38
CGA-180777, 5 ng/uL intusion

© 3 peaks:
100+

754

504

- Rolative imensity (%)

180777 scan

124.1

(M+H)+

108 108 110 12 114

118 Lat ] 120 122 124 126 128 130

Ciba Method No. AG-660
Ciba Study No. 285-96
' Paga 49
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TYPICAL CHROMATOGRAMS FOR ANALYTICAL STANDARDS
Lc/uov :

Ciba-Gelgy Multichrom 2.0/(C) -

Analysis Name : [285-06] 82 CALVA, 1.1,
Saem 25 g Arout: 1.000

Mutiayom
15 F
1o F
wos | E '
0o kL _fa A :
[ T
PR Sy 1 1 " i ] " 1 A " 1 1 " " " 1 L A L
a0 10 20 a0 40 ) 60 70 a0 Y
Tiemg (rrinuies) :
Instrument : Mathod  CALM
Crasna Titte : Chanrul #62 Cafbration : CALMY
Umsid Fun Sequance : CALMI
Acxyised on 31-AK-1805 ot (514
Feporied on 12-AUG- 1596 &t 14:2
- Standard: 2.5 ng injected
. Cho-Geigy Mdtchrom 20(Q)
Arciysis Nams : (20596 62 CALM1,2.1.
Saded 50 ng  Amount: 1.000
Mfichrom
ns | ,
no | E
" Ar; K
o T - - T
ad 76 26 30 T — 56 75 T 00
. ) Time {minctes)
Inetravant - Mathed  :CALMVY
Channel Tite : Charnel #e2 Calioration : CALNVY
umsiD Aun Saquence : CALAV
Accuired on 31011966 @t 09:27
Reporied on 12-AUG- 1556 af 14:02
- Standard: 5 ng injected

Ciba Method No. AG-SGU_
Ciba Study No. 285-96
Page 50
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FIGURE 5. TYPICAL CHROMATOGRAMS FOR ANALYTICAL STANDARDS:

Interesity (V)

ne -
wns [

100 kw_%w?wW&A

BRI

Intensity (i)

180

. 150

140

120

120

"o

o k

‘LC/UV (Continued)

" CharGagy Miticvom 20 ()
Arglysis Name : [2835-06] 62 CALV1,7,1,
Starclard 125 ng  Amount:1.00

a0 6 20 30

Inatrument ’
Chernal Title : Channel #62
Lmaip . Aun Soquenci ; CALVY
Accpired on 31-AL-1996 at 1026 ’

Reportad a1 12-ALKG-1996 at 1403

1 CALMY
1CALM

Standard: 12.5 ng injected

Clia-Geigy Mutichrom 2.0 (0

Analysis Narme | {285-96] 62 CALM1,12,1. . g . ’ B i . .
Sandad 250 ng  Amoant: 1.00 S - :

| Y i i i 1. i n L 1

00 1.0 T 20 a0 40 50 60 70 B0 20
l‘ . - . . B
Instrumant :
Channal Téle : Charmal #62
umsiD )
Actpired on 31-AL-1966 & 11:45
Reparted on 12-ALG-1996 &t 14056

i
i

1CAMY
+ CALV1

8

Secuenca : CALVY

Standard: 25 ng injected

e

. Ciba Method No. AG-660
o | Ciba Study No. 285-98
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FIGURE 5. TYPICAL CHROMATOGRAMS FOR ANALYTICAL STANDARDS:
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FIGURE 6. TYPICAL CHROMATOGRAMS FOR CONTROL AND FORTIFIED
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TYPICAL CHROMATOGRAMS FOR_CONTROL AND PORTIFIED
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FIGURE 6. TYPICAL CHROMATQGRAMS FOR CONTROL AND FORTIFIED
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GEQRGIA SOIL: LC/Uv
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FIGURE 7. TYPIC‘Ai. CHROMATOGRAMS FOR CONTROL AND FORTIFIED
GEORGIA SOIL: LC/UV (Continued)_
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FIGURE 7. TYPICAL CHROMATOGRAMS FOR CONTROL AND FORTIFIED
' GEORGIA SOIL: LC/UV (Continued)
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FIGURE 8. TYPICAL CHROMATOGRAMS FOR CONTROL AND FORTIFIED NEW
YORK SOIL: LC/UV
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' FIGURE 8. TYPICAL CHROMATCOGRAMS FOR CONTRCL AND FORTIFIED NEW
YORK SOIL: LC/UV (Continued)
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FIGURE 8. TYPICAL CHROMATOGRAMS FOR CONTROL

Intarsity (m)
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YORK SOIL: LC/UV (Continued)
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TYPICAL CHROMATOGRAMS FOR ANALYTICAL STANDARDS:
LC/MS )
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TYPICAL CHROMATOGRAMS FOR ANALYTICAL STANDARDS

LC/MS (Contlnued)
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"FIGURE 5. TYPICAL CHROMATOGRAMS FOR ANALYTICAL STANDARDS:
LC/MS (Continued)
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FIGURE 10. TYPICAL CHROMATOGR.AMS FOR CONTROL AND FORTIFIED
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FIGURE 10. TYPICAL CHROMATOGRAMS FOR CONTROL AND FORTIFIED
CALIFORNIA SQIL: LC/MS (Continued)
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FIGURE 10. | TYPICAL CHROMATOGRAMS FOR_CONTROL AND FORTIFIED
-CALIFORNIA SOIL: LC/MS (Continued)
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FIGURE 11. TYPICAL CHROMATOGRAMS FOR CONTROL AND FORTIFIED
' '~ GEORGIA SOIL: LC/MS ” : )
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TYPICAL CHROMATOGRAMS FOR CONTROL AND' FORTIFIED
GEORGIA SOIL: LC/MS (Continued)

L]
VAL -3 .
v‘u.u-:.m- e
VALLE-E, QA sol ¢ 13 200
124 437 . nam
S0fy
“ . CGA-1807T7

Rainsvy irdengsry %)

L} 2 L1l 0 L] (2] -~ e s L1 %wa
' " m w Eel] o k) e bl Lo *e .

Sample Code: VALL5, Soil + 10 ppb

) Wk 1
VALI?d -wine - sl ot
VALIT-1, O el + 100 sk ) .
na - . N . 4.46 rab, My
100 1
™ CQA-180777

18 '3 9 3 a0 50 L3 ELd (1) " w0
' 0 2 iy 1av w08 E RE] - [t [

Sample Code: VALl7, Soil + 100 ppb

Ciba Method No. AG-660
o Ciba Study No. 285-96
IR Page 69

67



FIGURE

AG-660 _
Page 64 of 68

1l. TYPICAL CHROMATOGRAMS FOR CONTROL AND FORTIFIED
GEORGIA SOIL: LC/MS (Continued)
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FIGURE 12. TYPICAL CHROMATOGRAMS FOR CONTROL AND FORTIFTED
S - NEW YORK SOIL: LC/MS o
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FIGURE 12. TYPICAL CHROMATOGRAMS FOR CONTROL AND FORTIFIED NEW
"YORK SOIL: LC/MS (Continued) -
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FIGURE 12. TYPICAL CHROMATOGRAMS FOR CONTROL AND FORTIFIED NEW
YORK SOIL: LC/MS (Continued)
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