Cover Sheet for

ENVIRONMENTAL CHEMISTRY METHOD

Pestcide Name: Clomazone

MRID #: 443484-07
Matrix: Water
Analysis: GC/MS

This method is provided to you by the Environmental Protection Agency's (EPA)
Environmental Chemistry Laboratory (ECL). This method is 7ot an EPA method but one
which was submitted to EPA by the pesticide manufacturer to support product registration.
EPA recognizes that the methods may be of some utility to state, tribal, and local authorities,
but makes no claim of validity by posting these methods. Although the Agency reviews all
Environmental Chemistry Methods submitted in support of pesticide registration, the ECL
evaluates only about 30% of the currently available methods. Most methods perform
satisfactorily but some, particularly the older methods, have deficiencies. Moreover, the
print quality of the methods varies considerably because the methods originate from
different sources. Therefore, the methods offered represent the best available copies.

If you have difficulties in downloading the method, or further questions concerning
the methods, you may contact Elizabeth Flynt at 228-688-2410 or via e-mail at

flynt.elizabeth(@epa.gov.
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L INTRODUCTION
Cl the active ingredient in Ct d IME Herbicide, is being developed for
registration on rice. CommandJMchmlmlpoundsOflﬂMmm! per gallon
farmulated as & micro The chemica] name of c is2-{2-
hiorophenyf)methyl)-4,4 dimethyl-3-isoxazolidinone, The chemical structure of

clomazone is as follows:
0
a /Cﬂg
@r‘“’_ NI
Clomarane

An aquatic field dissipation stedy was conducted at two sites (Proctoe, AR and Pattison,
mmmmthnmdsmMml).Twploupzuu!mmpm
with rice, with otie plot being treated once with Command IME at the rate of 0.5 [bs
aifacre. At the AR tits, restment was mads a3 an carly post-emergent broadsast
application. At the TX site, irestment was made ¢35 & pro-emergent broadcast
application. The seaond plot et each sitn was mtrested and cerved a5 the cantrol plog,
‘The plots were oo agricultarally viable lands st sites that ars representative of key rice
grawing arcas in the southern United States. Soll and water saniples from the sites were -
analyzed to determine the dissipation characteristios of the test material. Basedcothe
method in FMIC report P-2640 (Refercoce 2),  residue analytical method was modifisd
for clomszons and two of its metzholites, FMC 55657 and FMC 65317 in soil and water.
‘This repoxt descirbes the modified resid fytiesd method for clomazone, FMC
55657, and FMC 65317 in soil and water, -
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L  SUMMARY )

A tethod was developed and validated for the ofcl e, FMC 55657,

and FMC 65317 {n 30l and water by gas chromatography - mmselmwr.datmtlon,
(GC-MSD) in the seiected ion monitoring (SIM) mods. The method was based on te
mﬂ.hodmmchpoﬂl’m Modifications were made to sccommedate the
metzhalites.

Clnwmne.FMCSSGS'J' and FMC 65317 residues were extracted from a five-gram

* sample of s0i by sonicating with acidic methanol. Water samples were filtered th:ongh

glass fiber filters and then acidified. The seil extract and acidified water samples were
cleaped with a C13 sohdphmamuﬁon(SPE) cartridge followed by & flosisil
cartridge. The eluate was d, solvent exch d into irrile, and then
derivatized using N- muﬁyl-b&mﬁwomﬁem.«) The derivatized eluate
wumalyudbyGC-MSDmrbnSIMmode. The ions of cl
FMC 55657, and FMC 65317 were ealeulated from a least sq kinear
mnfmmmmsthopﬂkmmm

'l'hnhm.iuofdmumdq:mnmnmlopphamlﬂppbfoum'hndo.zuwhand
1.9 ppb for water, respectively. The.stindard curve was linear over the concentration
mgeofonsmlswmwmmbbdewofm mﬂm:lup'of
the regression line. A -y and precision of the method were d by
dnrmvvayudmcmdarddeﬂmﬁmdfwmlmdmdmmplufomﬁd
with clomazane, FMC 55657, and FMC 65337, The degree of accurscy and precision

mwnmmmmmmwmmu

2

. two from soil and water averaged 76% and

T9% with relative standard devixti nfm-::dﬂ‘.reqnedwly Tie averags -
mmhmcssﬁ?nmmwmmmxmmm
MW«IMM!G&M EMC 65317 gave average recaveries
ofsmﬁmuilnusxmm,mmmmmmmm
l?%,lspmﬂvdy - -

mmeﬂaodwunﬁwlhdnbdby-adymsamﬂmplcwbm&hﬁbempmpuadu
part of 40 aerobic squatic membolism study. Radicactivity
ﬂumed:odwu:hlemmanmgecﬂi%uﬂhemm!mndmmumreogand
stion of, the residucs detected by the mathod were comparable to the results
obmaeddmgmmhol-ﬂndy oo
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OL .SUMMARY TABLES AND GRAFHICS
A Method Recoverics
TABLE 1A

METHOD RECOVERY VALUES FOR CLOMAZONE
FROM LABORATORY FORTIFIED SOIL AND WATER

Matriz. Negnber Awnge Sgnuhrd  Roitive
.. . . Ferdficxion of Recowery  Recovery. Deviation Sandard
Anilye  Level (pph) . Analyses  Range (%) 8 (%)  Deviaten

Sail clomazone 50 3 51-31 15 7 10

.- . =0 ... 2, T4eT9 k] 3 %
: 300 3. Els % ¥ 12
Summary: E L £ 4] 76 [ [ |

Weer  domoooos 053 3 - ki d 7 4

n 3 -8 <] 3 4

613 3. T-T8 ™ 3 4

Surmay: 9 n-n ™ 3 1

Pumber of obscrvetions outride 70-120% mage = 2
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TABLE 1B
METHOD RECOVERY VALUES FOR FMC 55657
FROM LABORATORY FORTIFIED SOIL AND WATER

Mzt ‘Nomingl  Number © Averags  Sumdudl  Relmive
+  Foification - of + Rocgvay  Recowery Devition Sundard
. Anabywe . l.eulgm) Anshyses  Range (%) {%) (] Deviation
Soll  PMC 35487 L I A A1) s 18 "
s 250 S LI | U2 [} SRS | | RS H
v 500 3 . 100-12¢ " 17 n
S\lmlrr " 97.125 "- Wy -1t 10
. - Wus  FMCSSST 081 3. . mias s LT ]
1) ] 3 -7 s z 1
N 633 ; 3 ~ 100-116 13 ]
Semmary: ] 93134 151 1" 16
. Nunberof ous outside T0-T2% ramge = 3
® Qe garmple Jost duying prepacation.
. TABLE IC
. METHOD RECOVERY VALUES FOB FMC 65317
FROM LABORATORY FORTIFIED SOIL AMND WATER
iz Nominsl |, Nembey Avcags  Steaderd  Rolative
- Poctification . of iath -
. - Agatyts  Lewel (ppb) _ Asetyscs . Raoe (%) o8) (3} __ Deviation
Sed C 64317 “'30' -3 8-10 92 5 0]
' 250 2 4103 I+ 1 t
200 3 £9-108 9. . 10 10
N 1
Symmary: [ ] n-io ] n 11
v Waer  FMC 65317 0.5 3 o1-120 L % 3

n ¥ 93-100 9 4 4

. a2 3 L I 3 3

Susmrary: 9 84- 120 k-] n r]
‘Nimber of chservations outside 70-120% rage = ¢

* {nc sammpic lom during preparstica.
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B. Method Flow Scheme o
FIGURE 1

FLOW SCREME FOR ANALYSIS OF
CLOMAZONE FROM SOIL AND WATER

Filter, Diseard Solids Scoicsts Wk 921
Acidify ta<pH 2Wih HQO Medhaned 0.3 N Rydrochlaric Acid

- \ /mz.nnam
Concemraty Untl Aquecus

Leadon Pln¥tmaCI8
Salid Phasa Extraction Cectridige
Eluta With 20% Ettry] Acctats in Hooos
and 100% Etil Acctxte

Diacard Aqrecns
Cancentrats:
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IV. MATERIALS

A,

Analytical Suodards

The chemical names, CAS numbers, structures, and purities of the analytical
dards are listed in Section XI, Table 2, Individual stock solutions of
approximately 1000 pg/mL of clomazope, FMC 55557, and FMC 63317 weee
prepared by dissolving 10 mg of the analytical sundard in lOanfmmniu-ﬂe
using a 10 mL volumetric flaskc. Mixed fantificath
lppmmntelylﬂuﬂmLo(emhmndudwmmwdbymmg lOOuL
aliquots of each stock solution and dxlutmuu IOml.wnh ar.unmmie. Dilutioas
ommwuyml.l‘omfnmn Lt ftrile to prod:
individual calibration solutions mgmgﬁwn(lﬂilo 1.50 pg/mL. All standard

mlmommsmndu:pprmm:wly +20°C when not io use. A summary of

fytical ’Jmlmm pared is shown in Section X7, Table 3.

MnTubu.SﬂmL.Ghs. .
Ceatrifuge Tubes, 50 mi, Polypropylene.

Flasks, Echlenmeyer, Normal and Side-arm, 2 L
F’um.Gelmn.NEGhaFﬂ:w

Cndmdenyen.vubus' ' '

Pasteny Fipess, disposable ’

Plprﬂnn-lﬂb—lbﬂo pL, EDP, Rmh(wwdwm}

BDpLan.Gﬂsm(mmﬂpumvednsplm)

25 ul., Mieroman, Gison (manual positive displacement).
thd?hmﬁmmCumdgu(Clt),!g.GmL.PohrPhnﬂ Eaker.
&rdmmwwlgﬁﬂ.mm
Solid Phase Extraction Reduet
SoMPhnExmnanmMmﬁ:ld.Supelw
Solid Phase Extraction Visidry Drying Astachmont, Supelco.
Turbovap, Model 1, Zymark
Ulteasonic Bath, Model 2200, Bransan.

Vacuum Pump, Model 1400, Sargent Welch.
Vortexer, Genie, Vortezer I, VIWER
Votmmflnks.c_hn;\(vmnussm). *
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c.

Reagents

Sodivm Sutfate, Mallenkrodt
Deiomized, distilied water (DDW), Milki-Q Plus water systemn, Millipore.
Hydrochloric Acid, Baker Analyzed, Reagent Grade, 37.4%.
Acetonitrile, High Purity, Burdick and Fackson.
Ethyl Acctate, Baker Anatyzed.
Hevane, High Puriry, Busdick and Jacksca.
Methanoi, High Purity, Burdick and Jackson.
N-Methyl-bis-trifluorcacetamide, Derivatization Grade, Aldrich.

Reagent Solytions

03 N Hydrochloric Acid Solution: Add 75 ml of concentrated hydrochloric acid
to 2925 mL of deicnized distitled water.

9:1 Metbanol: 0.3 N Hysdrochlaric Acid: Dilus 200 mi. 0.3 N hydrochlorie aeid
02 L with methazoL. .
mnhﬂmw:inhmncdﬂmzwﬂahﬁmmleiﬂ:hmmha
1 L volumetric flask,

Y. ANALYTICAL PROCEDURE

A

I .a ls olE I ::i I!E I 2 » N
1 Alrdrymsnﬂaadhmngﬁﬁmuhaamiuhhdﬁha.

2. dehﬁvem:ofmiland-phuiinmso-m.[.polmpyhe i
tubes. Fogﬁfydmruqdmdmulnﬁtphwuhuﬁmwlnmuofm
fortification solution using pipestors. Allow the tubes to remain uncovered
quwvﬂmnﬂyzommmmponmﬁeforﬁﬁuﬁmmmm
40 mL 9:1 metbanol:0.3 1 HCl to each sample. Vortsx the tubes ontil the:
mkwmmmmmm Centrifuge for Sive
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L

Bring each extract up to & total volume of 200 mL by adding ca. 40 mlL of
0.3 N HCL. Concentrate each sample to 50 mL on a Turbovap, Bring each
sample up o & final vohums of 100 mL. with 0.3 N HCL

Ear Water, .

-

Measure 250 mL aliquots of water using & $00-mL graduated cylinder.
Fortify the required control water aliquots with various volumes of the
fortéfication solutlon using pipemors. Filter cach water sliquot through
Gelman glass fiber filters using & Buthner funnel to remaove any soil

sediment  Add & mL of conecntrated FHCI w adjust the water aliquot to

" 03N, Check the pH of ¢ach aliquot with pH paper and adjust 1o less than
*2 with cc dHCL I Y.

L - LN

' .~.v B- s!'IEI E -

1.

Assemble the SPE vacuum manifuld with 2 gram, 6 mL PolarPlus™ C18
canridges. Condition each cartridge with 24 mL methanol, fallowed by
%mLOJHHKﬂ.dm&nglham Dum:uwmcmdgumdry
before loading samples.’

Usiaga}_’mrpipn,msfa:pmﬁohsofuﬁmphw its corresponding
cariridge. Connect each cartridge to & sample using & SPE reducing adapter
and » length of Teflon® tubing. Raise the szmple slightly ebove tha

-Moummnﬂmm .

Awlyhmplummmnlﬂwmﬁwmy

§ mf /i using should be set 22 <10* Hg. Once
mdmmhmmwuammmmmwm
0.3 N HC1 and spply the rinsste to the cartridges. Rinse cach cartridge with
10 n:l.d.mneddwﬁlledmmrmmmco{meuu. All of the
elummybedm:ﬂed. .

Caky

. mm::mmmmmwmmm

remove the tabing and e the nitrogen drying attachinest. Dry the
colunms under & strong nitrogen flow for xt ieast 30 minutes at ambient
temperature, . Rmmuymmm&uplm:dbmn;bmenduofm
‘cartridge with & cotton swab or clean tissee. It is cruclal that the water is
mowdormbkmmﬂmdmm;mbaqmm

R the drying h l'hmtbe 1 with 12 L heene,
'disc_a.rding the rinse,

B SRR



M -afi.i“n et
v 0 4 .
it AP A g

Py

. . FMC Corporation ’ PC-02
164AMVL96R1 Page Ii
. Harris Study No. 17418 :
13
FMC CORFORATION .
FMC Study Numberz 164E4295E1 PC-027IM
Battelle Study Numbers NODL417D Page 17

6. Elute each colnmn under vacoum at & flow rate of approximatcly
t mL/minuts tato a 50 mL graduated centrifisge nbe with 24 mL 20% eyt
acetate in hexane followed by 24 mL 100% sthyl aceute. .

7. Concentrate the samples to 0.5-1 ml. on a Turbovap; do not allow the
sample volume to drop below 0.5 mi. Remove and diseard any aquecus
layer. Bring the sample volume up 10 10 mL with hexane and mix.
Recancentrats to 2-3 mL. Bring the fizal volume up to § mL with hexane.

g.  Assemble the SPE vacuum manifold with 1 gram florisil SPE columas.
Add anhydrous sodium sulfats to & beight of approximately 0.5 cm to each
cartridge. Condition each cartridge with 12 mL of 20% ethyl scerate in
. hexane and theg with 12 L of hexane, discarding the wasta.

9. . Load the hexane samples from step 2-7 to the columas at & flow rate of
1-2 mL/minute with vacuum, Rinse cach Torbovap wbe with 2 mL bexane
and pass the rinsate through the colomn. .

10. Ele the colymos undet vacwum ¢ a flow rate of approximately
1 mL/mimstewith 24 mL of 20% ethiyl acetats in hexane followed by
24 mL 100% ethy! acetate.

11. Concentrass the samplo to 0.5 = 1 @l using 3 Turbovag and mbes with
: 1 mL tis; do not aliow the sample olume 1o drop below 0.5 mL. Add
S mL of scempitrile to cach tabe. Reermeentrate to 0.5 - L miL. Bring the
final volume up to 1.0 mi, with acetomitrile.

C.  Derivatization : .. .
L MINMMAMMW)NMTM
tnbe. Using a dispasable pipetis, tansfer each solution fom B-11 tos
- . . 2wmL screw-capped glass vial.

2. To derivatize calibration sofutions, sliquot 1 mL of each calibration
solution into o cmpty 2 mL screw-cap glass viak. Add 100 iL MBTFA 10
each calibration solution, (Noto: Calculate the ion of the
calibration soluticts based on a 1.1 ml volume)

3. Incubats the vials for 30 minutes in a 70°C oven (a GC oven works fine far
. thiz), Allow the vials 1o eool to room temp before i

L b2
.

4, Fitter each detivatized sohution trough an Ancpore® 0.2 um, 10 mm

syringe filter imo GC vials for analysés,

i
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D.

F.

¥

Dihutien - S

L. Ifafter anatysis soy of the sample concentrations are outside the range of
the calibration curve (or if a fortified sample is calenlated 10 have an extract
conceatration cutside the calibration rangs), diluta with ACN until the
concentration falls within Lhe FRNgE. -

Apatyiis
1. Instumentstion: .

‘Gas Chromatograph, Howlett-Packard, Model 5390 Sevies IT.

Mass Seclective Detector, Hewlett-Packard, Model 5371A.

Personsl Compurter, Hawlett-Packard ChemStation (DOS series)

. ©  Software opsrating on a Hewlent-Packand Vectms Persoml Computer
. Model Q5/120(386725) -
Column, capillary gas chromatography, DB-5, 15 m x 025 mm id.,
025 um fiim thickoets, J&W, Supeico.

2. Anﬂymﬂn using the k at op g conditions listed in
XIIL Appendix A, Typical lhnmunplﬁuloadsdm&wﬂs
containing a solvent blank (amnuuﬂe). a complete set of calibration
standards, and tha sampls solutions. ngmdudnsymtolmeﬁ
calibeation standxrds st the beginning of the analys:
mmmombummphuhmm
cemplete set of calibration sclutions can also be analyzed at the end of the
analysis sequence if desired,
Ql:nhﬁnql
Calcaulate the equatioas for the least squares linear regression curves from the
peak area response versus known cancemtraticns of the calibeation standards.
The acmual ion of each analyte in the samples is determined from the
Iinunegtumm T ) _

P 4 -

Tbcnmunnumofu:hmﬂmhammmplehuhthdufulm

Analyts concenmarion (ppb) = (T) x _W; x 1000
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= sample peak area for the analyte

= slope of the calibmtion curve for the analyte
= intercept of the calibration curve for anatyta
= fina] extract volume (1.1 mL})

= dilution factor (if applicable)

= sample weight (soil) or volune (water)

b oocens |

atioa in water sample fortified with cloruazons at 6.25 ppb.

A8 ppb (7831 ~876) (L1232 000
20003 400

Mathod Recovery % = Concentrstion ebrained
Nominel Comcentration

= {000

., -

78.1% = 23828, 1000
625 pph

G.  TimeRequired for Analysis

'Onnpmmm-ndmmmmpluhmhm

$-hour work day and twetry soil szmples in two -hour work dsys.
L Modifiction or Potential Problems

1 whgm}mmwdpmbediﬂ'mkdmbmomidgﬂ
smsller solvent reservoirs. It is tmportant that the C18 bed not go dry- The
fiow rate can ba controlied both with vacuimn pressure and siphon rate
{raising or Jowering the sample sbove the cartridge).

2 After loading the C18 SPE idge, it must ba thoroughly dried to remave
. all traces of water befors ehnion. No water can be present when the hexme
cluste from the C18 cartridge is loaded onto the florisil SPE caruidgs orthe
smalytes will not be adequately retained on the canridge. If the eoncen-
trated (18 elumnt contains two layers or phases, this indicates that the
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cartridges wers not sufficientiy dried before elution. This solution can be
fully dried by pipetting off most of the water and then adding
lnhydrouuodmmsulphun. .

3. Lower recoveries may result during the nitragen concentration steps if the
muuud[awedloqnpomzw]nsthmﬂ.s ml.

£, Cnher gas ch b i ﬂ.ﬁe provide peabie ch
graphic perfc If the col: deteri rapidly,
adding a | m pre-column with a puhrmonuy phase (stabilwax) should
provide more r:pmdlmble chromatography.

5. The purpose of step A-3 s 10 remaovs the McOH before SPE. Sample
preparation time might be reduced if the scidic methanol are
conceatrkied at they are produced instead of waiting for all four extracts to
be combined, if this procedure is used, the 40 mL of 03 N HCI should be
ldd«ndlolhafm.l'ntr!uvolwbefNEMeoHismpaaud.

VI METHOD VALIDATION

A

Experi Desi
Control samples of 1oil and water were fortified by adding known amounts of
clomszone, FMC 55657, and FMC 65317 to esch matrix. The analytical method
mmdnmh&lyﬂ.!ﬂ.udﬂppbmmlaﬂuﬂﬂ 313,
and 6.25 ppb in water. A fortification solutioa containing clomazons, FMC

55657, and FMC 65317 was prepared and the solution was added using

R uhmmmmhmmpw:mumbmgﬁedor

mumedaﬁquntofmaﬂh. Paudlmmmw:ﬂmndefm
blank, onc contxol e, and theee 1 y fortificd contro! samples
ﬁrel:hfmdﬁmlevel. :

m

mmsymmmpmdofud(u-s'dqﬂ:)mdmﬁcmﬂwmml
pknnfmalmbuﬂ] located in Proctor, Arkansas. The trial site was
representative of key rice growing regions in the southern United States. Soil
cares from the conol piot were shipped via Federal Expresy from Mid-South
Ag Rescarch, Inc, and received an May 20, 1995, The soil samples wers dried,

" homogenized and stored frozen. Tha test systaars chosen for thess experiments
'is’upresqmﬁ_vuofhtyuamsmwhi:h&kmﬁhodwiubeuud.

—ad
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1. Samgple Preparation

- gamdmuwnﬁrdtbdmdmmhmopnhaduhgamil Becass the
mmplnwwhinhmkmahodhapplinbhwemkmhmme
sanding irrigation water in flooded rics fields, 8 simulated standing water
sample was prepared by mixing ~100 g of cantrol soil and 2 L of water ic
w0 Erhlenmyer flask, The flask was shaken by hand for several minutes
204 then centrifuged to setile the soil. Aliquots of the “dirty” water wers
\sed for method validation.

c. Reforence Substatces

- The sefertnce substances for his study were clomazons, FMC 53657, and
FMC 65317, Reference substances were received from FMC Agricuinurat
 Products Group (FMC APG), Princeton, NJ on April 23, §995. The reference
substances wern stored 41 approxi ly -10°C. The chemical names, CAS
mbu:,mes.pwhinmdn&:mmhenmlimdhsﬂnn
Table 2. Documestation of the stability, solubility, 21 well s chemical and
physical characterization of the ref: k aro maintxined by FMC
APG. . -

1. PBreparation of Standards

Stock sohtions of appeoximately 1000 HWLMMFMCSSGS'?.
ndFMCSﬂlepmpandlndiﬂdnﬂ?hydimmlegoﬂhs
mmmnommmnloﬂMMA
fortifieation solution of spproximately 10 pgfmL wis prepared by mixing
lﬁOuLdiqunuofﬂchstockmhﬁuMdﬂuﬁngwlﬂleﬁﬁ
acetonitrile. Dilutioos of the 10 pgfml.fnﬂiﬁnﬂmmhﬁonmpmpnd

o scetonitrile to prodo i calibration solutions of 0.05, 025,
0.50, 0.7, 1.00, 1.25, and 1,50 pgfml. Tha stock and standard soluticn
were stored at £-10°C when oot in use, Infe ion on the refi
ulﬁmisinSecﬁon}ﬂ.Txbh!.

D. Calenlasions

i. Evaltmtion of A yand P

The method Y was d by measuring the recovery obtained for
the fortified coatrol soik and water samples. R was caleulated

b4
dividing the obtained value of the fortified sample by the fortified expected
value and multiplying that ratio by 100. The method was considered vaBid
if the average recaveries were between 70% and 120%.
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The method precision was dby ing the suandard deviation

F.

i

(SD) and tha relative standard devistion (RSD) of the values for the
fortified szmptes in cach anatytical run, The method was considered valid
if the RSDs were 520% at each fortification level for each matrix, and
£15% RSD far all fortifications for each matrix.

5, 1. o-'of- d jc ‘.

A feas: squares lincar regression analysis was performed comparing the
conceatration of the analytes in the calibration standards 10 tha
chrematagraphic response (peak ares). The y-intereept, slope, and

ati fficient foc the regress lysis wers d ined
sundard curve linsarity was evaluated by menitoring the slopes and the
correlation coefficients for each calibration. The analyses wete cansidered
valid if the correlation coefficients wers 20.95 for the curves. For sampie
sets with more than one curve, the slopes should be similar.

Interferepees

Blank control soil or water wero anaiyzed for the presence of interfering peaks st
the retention time of clomszons, FMC 55657, md FMC 65317, Small inter-

mmmwimdmmwmm
turget lon ch grams for each compound. Thesa imterf pesks did oot
mimhuqmnﬁupuksindmwmh.ﬂanﬂ.mﬂmmeym
m&enﬂmc{hum‘.Todmimmﬁxﬁ&dmpkm

,MWﬁ&nuw fon mods served as the confimmatory

tochnique, Flve ions were monitored. ‘Taree of the jons are Segments
characteristic of an individua! snalyte (m/z 204 for clommmac, o'z 176 for

" FMC 55657, and m/z 302 for derivatized FMC 63317). The other two fons (m/z

125 and 127) w0 mbaﬂ&muﬂyﬂmﬂﬁwhﬂ»mm
Mcwmbnmmmwmmmwmm
lﬁep:moflpn!hq.lﬂmlym. -

n I- a‘[ ]-‘l- - )
The method was further eval d by using the method to anafyze an aged

udimhnlmplwbichh:dbmdwedwith"{}hbddclowmmupnoﬁn
serobic aquatic metabolism smdy. The datx obtained wers compared to the datx

obtained in the metabolism study {Section XN, Appendix C}.
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VIL STORAGE STABILITY
Standards of the analytes sre stable under frozea conditions. For the validation study,
MMwhﬁmsmmdemMns-lo'Cfumhm.
VIIL RESULTS AND DISCUSSION

A Accuracy

The method met ali the prable criteria for accuracy, as the average
recoveries for all foctificd soil o water samples were hetween 70% and 120%.
Amhhmmtmmﬁrmmmen
. . - ‘ Tables 4 3od 3). The overall zverage recoveries from soil for clomazone, FMC
. 55657 and FMC 65317 were 76, 113, and 93%, respectively (Tabla 4). The
overall average recoveries from water foc clomazone, FMC 55657 and FMC
65317 were 79, 113, and 95%, respectively (Tablc 5).

For soil, the sverage method 1 y of cl at nominal fortification
Jevels of 50, 240; and 500 ppb, was 76% at cach level. The sverage method
recavery of FMC 55657 at nominal fortification levels of 50, 250, 2ad 500 ppb,
was 115%, 111%, and 113%, respectively. The thod

) 2 4
EMC 65317 ot namisal fortificstion levels of 58, 250, and 500 ppb, was 92%,
104%, and 99%, respectively,

ch.&awm%mdmunmmm
_Iewhnfﬂ.ﬂ.!.l!,mdél!ppb.m?ﬁi.ﬂ%.ud?ﬁ%mpe:ﬁwb. The
mmdmydmcssmnmhﬂmﬁﬁmﬁwkdo.ﬂ.
3.13, and 6.25 ppb, was 115%, 115%, and 108%, respectively. The aversge
me&odmdfb(ﬂ&ﬂl?nmhlfmﬁﬁwimhveﬁdbﬂ.!.ﬂ.wd
mmmlmmmmw

B.  PErecislon

Tho method met all the acceptable criteria for recision, as the SDfs and RST's

fuhwmmsmhnﬁwmwﬂ

<15% for ali fortifications of cach matrix with ons exception. The LOQ

fortification lovel in water murix had 2 single high (154%) recovery vaiue

which raised the RSD's for this analyte above the target lovels. With this one
exteption, acceptahle precision criteria were obtained for both matrices

. (Section X1, Tables 4 and 5, and Tables 1A, 18 and 1C).

For soil, the RSD for clomazone at fortification levels of 50, 250, and 500 ppb
was 10%, 4% and 12%, respectively (Table 1A). The RSD for FMC 55657 ¢
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foxtification levels of 50, 250, and 500 ppb was [4%, 2%, and 11%, respectively
CTable 1B). The RSD for FMC 65317 at nominal fortification lovels of 50, 230,
and 500 ppb was 16%, 1%, and 10%, respectively (Table 1C). -

For watet, the RSD for clomazons at foctification levels of 0.53, 3.13, and
6.25 ppb waz 9%, 4%, and 4%, respectively (Tabla 1A). The RSD for FMC
55657 at foctification levels of 0.63, 3.13, and 625 ppb was 29%, 2%, and 8%,
respectively (Table 1B). The RSD for FMC 65317 at nominal fortification
Javels of 0.63, 3.13, and 625 ppb was 15%, 4%, and 3%, respectively

(Tabls 1C).

. LinitofCumiaion (LOOV Linit of Deicstion 1.0D)

for soil since this was the fawest fortified concentration leved of each standard

that was tested. ‘The LOQ for water has been set st 1.0 pph by using a 250 mL

ﬂmpbsiﬂ.duunnymﬁrfaﬁﬂedudmiwdﬁedmlnﬂmdm
are peesested In Section X1 Appendix B, Figwes 6-11.

* The LOD of clomazone, FMC SS657, and FMG 65317 was established st 10 ypb
for soil end st to 0.20 ppb for water, Thess values correspond to the lowest

- “The LOQ of clomixcone, EMC 55657, and FMC 65317 was estsblished st 50 ppb

D.  Rugredoess ]

: ' lbeen proven ta be sccurate and preciss for the analysis of clomazone,
MSSW.MmcﬁﬂlThﬂummmﬁngﬁmﬂh
mwdhmnmﬁmmmuﬁmw ppb.

mmmwr«mmcsm.mmcmﬁm
Mﬁﬂpw@wwwmﬂm)lﬁhmof
0.53 ppl (229 g/l nominal extract jon) was easily oet by this

* apalyte concentrition of 10 ppb la soil sud 0.13 ppb in water.
¢ . .
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The method was determined to be linear over tho cange of 50 - 1500 ng/ml 2
shown by a correlation coefficient value 20.95, Repr fve chro:

of the calibeation sandxrds are p d in Section XTI Appendix B,

. Figures 3-5. .

Ther ion times for ck FMC 55657, and EMC 65317 were
copsistent during the asalysis of each se.. The relative retention times for
FMC 55657, clomazone, and FMC 65317 were approximarely 3.7, 7.0, and =8
minutes o the J&W DB-5 column aod 6.5, 83, and 5.8 minues on the Supeko
SPB-5 column,

E Limitations
No limitations were experienced with this method. Any pessible difficulties we
described in both sections sbove on “serferences™ and *"Modifications or
Potential Problesns™, .

F.  Radio-Validatian.

A description of the radio-validation experi and the results are incloded in
Seetion XIII Appéndix C.

CONCLUSIONS

A residue anatytieal method was successfully developed and validated for the extraction
e detection of clomazone, FMC $5657, and FMC £5317 in sofl and water, The ovenll
mwmammsssﬂ.mmmnmwnm
96% and from water, 96%. The method limit of quantitation was 50 ppb for cach
analyte in soil snd 1.0 ppb for each analyts in water. Tha nature of, and concentration
of, the residues detected by the method were-comparabla to the results obtained during
previcus HC.metabolism smdiss. .

All equipment nesded to perform thess analyses is readily ilshle in most analydesl
Iaboratories. An expérienced residus analyst, following the procedare exactly 43 writtea
and being xware of the potential problems, ¢an sbisin adequate recoveries of clomamoe,
FMC 55657, and FMC 65317 from soil and water,
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XL  TABLES
TABLE2
TEST AND REFERENCE SUBSTANCES
FMC
CAS Retorencs
Common Name Chemical Name/Siructurs Nuraber Number ___ Puricy
<l 2+ b )4 A-dimethyi-3 BITT7-89-1 E&TALYS 9.1%
axaralidinons
o]
o - P Ao
1] ty
FMC 53657 N4 vy T 2-methert dd NA COEFE13S  95.0%
i
FC 85317 NA E2023:104  99.0%
. . e

ul
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i ’ . TABLE3' , . - -
REFERENCE SOLUTIONS
. - S Tt Nominaé Validation
) , . Solution Cogcenmation  Soluticn
Name Analyte(s) Solvent (ng/ul) Da
Stock Cl Acetoniril 000 95084301
Stock FMC 55657 Acstositrils 1000 9508-43-03
Stack FMC 65357 Acctonitrile 1000- 95084302
Fortifiasion € Actonitrile 10 05084304
Soluticn FMC 55657, and
FMC 65317 N
: . Calibration cl A il 0.05 9508-44-07
Sotutions FMC 55657, and 028 9508-44-06
EMC 65317 0.50 9508-44-05
- 0.75 05034404
- - 100 9508-44-03
. RN . 125 9508-44-02
- 1.50 9508-44-01

# Prepared on 1/17/96 and stored at spproximately -20°C when not in uss.

- - e -
i
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TABLE 4
METHOD RECOVERIES OF CLOMATONE, FIVIC 55657, AND FMC 65317
FROM LABORATORY FORTIFIED CONTROL SOIL
Noerizal Method Recovery %
Marin Sample 1D Leved (ppb} EMC 35637 #MC 65117
Soil 9508-45-01 50 I 1 123 109
9508-45-02 50 i | F] 3
. . 95054503 50 68 7 3
T 95084504 250 74 110 105
95084505 50 . ® 113 04
$508-45-06 250 . . .
95084507 500 68 160 1]
9508-45-03 500 [ L] 124 1ot
9508-45-09 500 76 115 108
— Avenagu=f V6 u 9%
Standard Deviation [ 11 n
Relative Standand Beviation 3 10 11

pla lost during prep
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TABLE 5
A METHCD RECOVERIES OF CLOMAZOQNE, FMC 55657, AND FMC 65317
. FROM LABORATORY FORTIFIED WATER
- - o Nemiad Metiod Recovory %
T b Serple D Level(ppby___ Clommone _FMCSS65T _ FMC 317
! Water 9503-50-01 0.63 ki 93 91
s $503-50-02 063" kil 7 7
. - 9508-50-03 0.53 87 ‘154 120
9508-50-04 3.13 ] 1n3i ¥
9508.50-03 313 35 1u? L
9508-30-06 1343 35 115 100
| 9503-50-07 625 1 166 9
. N 9508-50-08 - &25 72 108 34
A 9508-50-09 . 625 75 100 2
. Avenagein=$ kil 113 95
H Co. Stmdard Deviation 3 3 - ‘11
: Relative Sandard Devision 7 16 12

1
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