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Once water recovery samples were fortified, they vére extracted as descn'bed bcgmmng in Sect:on

.

MCPA Task Force Throe

Study ID: 364C-102

INTRODUCTION T

Quahty Management and Analytm.l Semces, Inc. rwdue rnethod QMAM94002 is apphcable for

the quantitative’ detemungtlon of residues of MCPA, MCPA DMAS, and MCPA 2-EHE in water .
by capillary gas chromatography with mass selective detection, The validated limit of quantitation-
. (LOQ) for wateris 1.0 ng/mL as determitied by Quality Management and Analytical Services, Inc.

This report contains the resuits of an mdependent !aboratory vahda.tmn of the residue method

4 . . - o ¢

. Untreated control water samples were obtained from a freshwater well at Wildlife Intemational Ltd.

The well is approximately 40 meters deep and is characterized as moderately-hard water. The well

water was passed through a sand filter to remove particles greater than approximately 25 um, and -
pumped into 8 37,800-L storage tank and aerated with spray nozzles. Prior to use, the water again. '

was filtéred to remove microorganisms and particles. Umque sample numbcrs were utilized to
ndennfy and track the control samples. S L. LT

-
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Page9ofsd .

Solutions were prepared by foilowmg the directions stated in Section L1 - i6 of residue method
QMAM94002. Standards were prepared by foIIowmg the diréctions staied in Secuon Il- I 6 of
mdue method QMAMSG4002.

'Control water was fortified as described in Section1.2 of method QMAM_94002 at the 1.0, 10 and
,100 times the LOQ for MCPA, at the LOQ for MCPA DMAS and MCPA 2 EHE
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~
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L.3 of method QMAM94002 wnh no exceptions to the method.

Sl
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MCPA 2-EHE

Dwell Time:

nt/z 312 {quantitation)
m/z 202 (confimation)
m/z 200 (confimniation)

70 msec

-0 Instrumentation:t ©% .+ -, | Hewlett-Packard Model 5390A gag chromatogreph=. = 0« [~
s lowr <ioovse sa 0 b | Hewleti-Packard Model 7673 automatic injector 1ot 1. i
PR T » | Hewlet-Packard Model 5971 A mass selective detector ., _» = "
AT sy o | Howiet-Packard Model GI034B data system sofbware . 1711y
P P A v | [ Vl v . ‘:
Column J&W Scientific fused silica capillary Durabond-5 liquid phase;
30m x 0.25 nun i.d,, 0.25 um film thickness
N o T
‘Temperature: 80°C for 1.0 min. . Tttt 2
Column 80°C to 300°C at 30°C/min. - *
, 300°C for § min. . ] .
y ! R ) e Lt R 4t . T T S |
FETI Injector | v |2s00C Lo ite e Loty fart L
1e . - Interface . ¢ - =0 280°C 0 o DD e DR b o4
he . " . L] -l Ao
o |l Gas: | el + NP
Head Pressurs 8 psi - Mo et
Injection Mode: splitless HELA -
. “‘PurgeDclay‘ . 1.5 min. . R R X o -
: , SpliterFlow ", |-~50 mL/min. o e - - R
o ¢ SeptumPurge ¢ |5 mlfmin’ * ' o - o
Injection Volume: 2l
' “ R R L
Detector: electron impact selected jon monitoring (70eV) . -
PP PSR TR s B0 S T T AR
} . < - A L, 1 I e T |
Calibration Program - | maximum sensitivity autotune henn T T
Electron Multiptier 1800 volis (approximately 200 volts above autotune)
Tons Monitored: ' e K S
MCPA ME m/z 214 {quantitation) N )
, o miz 155 {confirmation) topas .
N I mz 216 (confirmation) ' 7L T T
A . i AL

s
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- The coefficients of determination (F) of the least squares equation describing the detector response
as g finction of the standard curve were determined. Typical calibration curves for both MCPA-ME

MCPA-ME and MCPA 2-EHE calibration standards are illustrated in Figures 3 and 4, respectively.

Caleylation of Percent Recovery

The standard curve was prepared by plotting the MCPA ME or the MCPA 2-EHE concentration
(ug/mL} on the abscissz and the respectwe detector respohse (peak area) on the ordinate as shown
in Figures 1 and 2. Linear regression analysis was applied to the data to detennine the concentration
in ,ugme with mpect to the detector responsc as shown bclow

n . AFore'—:.:ample,'usingthedataﬁ'omFigAure 'l‘:. AP N S -
. ¥_=inx'4b ) ; .:':":h ' T B
2 had b =X ' S ) * '
m . o } s . . -
. Mci’Abonc.' {uig/mL) in Final Sélutioi: - (gsﬂ{m)_-_uiiﬂ.iu
‘ ‘ 1976548.46
' MCPA Conc. (nglmL) in Sample = MCPA Conc. in Finel Solution x 40 x
o ' addmonal dilution factor

- The net concentration in each recovery sample was determined by subtracting an apparent MCPA”

concentration in the comrol sample (if present) ﬁ-om that of the gross MCPA concentratton in the

.trecovelysa.mple L ) e :‘ Coe . R R
" For example, using the daia from lj'_igurés 5 and 6 .
MCPA Conc.=MCPA Conc. - MCPA Conc.
(netng/ml)  (gross ng/mL} {control ng/mL}
. MCPAComc.=  LI13 S 1 .
, (netng/mL) . (grossng/mL) . . {control ng/mL)
S " * - :
. ':‘} - o oL . . e o .
PR " f
W ‘ ‘ ’ I
o . . , N 1

and MCPA 2-EHE are illustrated in Figures 1 and 2, respectively, Typical chromatograms of - .
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MCPAConc. = 113 .~
(netns/mL)
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I. e, The pemmt recovery was detennmed by dmdmg the net concentration ofeech recoven' nmple hy

i tlwlhr.oret.ca] wnm1maddedssshm below:: =" _ -+ -

‘: J:r_ e T S S PO | 'J‘.'”I'.'[!"*"_:f’._, i
’ o ' mmay-%%m% x 100%
Umng!hedn!aﬁ’omfisureﬁ thcpwmmovayofMCPAwucalwlaudas o, I
ST e : . w" _'.': :
: L e e
B ‘ chwuy» < 135" : b DA
W-wg?l R ey e B T ‘:‘1

Avuwemovmfm cach analyie in th= matrix were ca!nulatad by dmdmg the sum of'the pﬂmnt
I recoveties by the total number of fortified samples. .

Smuddaéaﬁmsibrmhmn{ymmﬂwnmxwmakodauﬁnéd The standard deviation was
calculated by summing the squares of the individual deviations from the average recoveries, dividing
bythgmmbuofdegrmofﬁeu!um, and extracting the square root cfﬂlequouun

L
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METHOD NUMBER: QMAMISDT2

DATE: . " December Q1, 1994
SUPERSEDES: ' Nooe

DETERMINATION OF 4-CHLORQ-2-METHYLPHENOXYACETIC ACID
DIMETHYLAMINE SALT (MCPA DMAS) AS ITS ACID EQUIVALENT, 4-CHLORO-2-
METHYLPHENOXYACETIC ACID (MCPA), AND 4-CHLORO-2- .
METHYLPHENOXYACETIC ACID 2-ETHYLHEXYL ESTER (MCPA 2-EHE) IN WATER
SAMPLES BY GAS CHROMATOGRAPHY WITH MASS SELECTIVE DETECTION

B.A. Sorenson
Quality Manzgement and Anatytical Services

for the: MCPA TASK FORCE THREE

Ediled by

R.L MeKellar
DowElanco
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msmmdulppbﬂbhﬁrmcqmmdaummwofMCPADMAs,MCPA.
MMGAmmmrmﬁnghm&mmﬁunam:onmnﬁm

(LOQ)oﬂO:olOOUngme(No&eO.l).
Stmmnu . .
A ﬁ . - .
OCH,COCsH 7 B
‘. Cl; ht
(>}
M
4] - - ’
[ v ﬂ
QCH,COH . OCH,OOG'_I,
Q.-.I.’ VL CHy
a

@ 4

4-chloro-2-methylphenoxyacetic acid 2-ethylhexyl ester
4-chlaro-2-methylphenoxyacetic acid dimethylamine salt
4-chloro-2-methylphenoxyacctic acid
4-ch[orp-2-—metbylphcmxymu¢_: acid methyilster {MCPA ME)

[N
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METHOD NUMBER: QMAMS4002 - ’ . Page3or29

[}

Prineipla . -

A water sumple is combined with sodium bicarbonxte and d twice will b

The hexane contsine MCPA 2-EHE (FRACYION A) and held for later worc-up. The
sample is heated to remove residual hexane, acidifted, and passed through a pre-
condifioned SPE cartridge. The cartridge is dried and MCPA is eluted with
methanol/scctone. Tha eluant is cooccatrated and desivatired to MCPA ME with
BFywmethancl, The are swamped with water, combined with FRACTION A,
and MCPA ME is partitioned into hexsoe. Ths bexans is concentrated o 2 known
volume and an sliqnot is injected on & GC/MSD for quantitation.

Safety Precantions

Each analyst should be acqusinied with the potenial hazands of the reagents, prock
and soivents before commencing laboralory work, SOURCES OF INFORMATION
INCLUDE: MATERIAL SAFETY DATA SHEETS, PRODUCT LITERATURE,
AND OTHER DATA. Safety information oa products [isted in this method should be
quested from the suppil

Dispasal of reagents, sobvents, and must be in e ,"“ -;iﬁmﬁlmu’s
Standard Opersting Procedures (SOPs) b with local, statc, and federal laws 20d
regulations.

Exereise nonmal Lab Y B iany when using laboratory reagents which are
flarzmablo and/or conld be toxic. Flammable solvents must be used away from ignition
sources and potentially toxic materiats should be used in a hood. Wurappmpmlceyc.
hand, and clothing protoction when working with the materials,

Commmdwdsandbammm:vemdmumswmbums. It is tmperative
that proper eys and p ! o quip b worn when handling thess
reagents. ,

Equiptnent (Nate O2)

E.!' Balance, Analyticzl, Model AE 100, 0 to [0 g, Mettler Instrument Corporntion.
Princeton-Hightstown Ruad, Hightstawn, NJ 03520,

E2  Balance, Electronic, Top-Loading, Madel TP4XD, 0 to 4000 g, O'haus
Corporation, P.O. Box 900, 29 Hanaver Road, Flotham Park, NI 07932,

v
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E3  Centrifuge, Model K 1o accommodate IS—mLca:mfugetubu.!nlnnapoml
Equipment Company, 300 2nd Avenuc, Mezdham Heights, MA 02!94.

E.4 wmmmmmww 2850 Centerville

WiImmgum.DB 19808, L K
E.S Crimpcr. cznlog numbu- 8‘!10—09’1'9 nglett-l’anhrd Compmy R

ES6 . EnponMQMASModle&thuMmmﬂandAnﬂyualSm

e Lm.ﬁwyszn.wuhana.mm. .

E7 Gas chmma!omph. Modd 5890 Sexfes II, equlpped witha 5912 mass selective
detector, I-lzwldt—hn‘kmd Company. EREEY L

. ,E% Hotplate, 12"x12°, Model 2200, Thumolync.&uunmmmns«nmhﬁc.
Cie l.nc.,'?SﬂEqumbleDr Edemnc.MN 55344-3676

--B.9 Shﬂkﬂ’ m:pmmung,apablcnf-dncmg l%mpummm(epm),

mddmmwhc«pmmsossmmpo.mlw Aon
Asbor, M1 43103.

..E.IO Stiaker, vmtﬂ:.ModdG-SGﬂ Squm.ﬁr-lndl.ls&n:s.lnﬁ..Bohemia.NY 11716.

Ell Vummmamfold.AmBmd@SPESystmmhgmbum-Gﬁ Curtin )

Math:son Scacnn.ﬁc, Inc. - N .q . .

..._1.

_E-‘.lz w.mwh. quhmam!ogmmbuzmn OMMM:ISamhﬁc.

!nc» -,

Glasswu:moteo..?.) 1_-1 et P’ ‘.’.. s, :J-\

F.t anrue.s wnda-mouth. g,[m.zommm PTFE fined caps, l-um Research,
catalog number 152-926, CnanuhesnnSu:ullﬁc.lm. .

e

"F2 Centrifuge tube, cnmca.l, glass, 15-mL gaduatcd, Kmmx. unlog numbc:

rioae. 253-822, szm Matheson S':lmuﬁc, Inc. v il

"

F.3 Cylmdus, gradmted glass, ™ dalwer IOO-mL.Pymc,atalognumber 312404,
Curtin Matheson Scientific, Inc. | . % ... '

VL ECR T R O T M FUNIN U
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FA  Flasks, volumetrie, glasy, 25-ml., Kimax with g:-w:d-ghs:s&oppq-@n.log
number 393-298, Curtin Matheson Scientific, Inc.
ES MMMIMWMWWW,M
number 104-323, Curtin Matheson Scieptific, Inc,
Fé FIasb,w!tm:!nc.dmZOO—mLKnmxmthvmd-ghssmppc at.nlog
cumber 104-331, C\nunhhthﬁonSumu.ﬁc.lm
R FIuks,volumﬁﬁqghu,lOOO-ml,Kimaxﬁthgmmd—gtmstoppu,ca&log
number 104-364, Curtin Mathesan Scientifie, Inc.
F.3 Pm?mmdmbhsy%&mmsmmbg
number 0£1-083, Curtin Matheson Scientifie, Inc.
F9 Plpeu.gmdmmd,mddwermml.mmo-mL ats, Corning, catalog
nusmber 250789, Curtin Mathesan Selentific, Inc. Co
F.10 memqammmmxnmgmammmmals,
Curtin Matheson Saicntific, Ina.
F.11 mm%mtoddwuloumuﬂogmbsmw
Curtin Matheson Scienfific, Inc.
F.12 hpds.wlmmc,ﬁm&ﬁodethOmL.Pﬁmmﬂogmmbcxzsmo
Curtin Matheson Scientific, Inc,
F.13 Mwlmcana.mddlmlonmmumhgnumbuMl
' Curtin Matheson Sclentific, Inc.
F.l14 PimwMgdm&bﬁmls.ommmgmhm
Curtin Matheson Scientifie, Inc.
F.15 Pipets, volumetric, Class A, (n deliver 20 OmL, Pym:. catalog numberlso—m
Curtin Matheson Seientific, Inc,
F.16. _Pipets, volumetric, Class A, ta dchverZSOmL,Pyrex.mulognumbchSMN

Curtin Matheson Scientific, Inc.
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'Hpm.whnmq&u&bdehv«ﬁﬂmk?mmlogmhgl%!&
Curtin Matheson Scientific, Inc. "

‘-Smppers.mmbc:9 u'otmd—ghss.!(:max.uﬂ!ognmnba-zw-lu mﬁtF.l

Curtin Matheson Scientific, Inc.

Sleppm.nnmberlS ' ground- glas. l{nmx.walognumbcrzw-ul tofit F.5,
Curtin Matheson Scientific, Inc. :

LIRS & It Ssoppers.mmberld gromd—glas,K.umx.cmlo;mmhaZlD-lE o fit F.6,
Curtin Matheson Scientific, Inc., -
i F2 Stoppas.mnnbu-ﬂ,wmd—glus.l(mu&logmberﬂ%lﬁ 1o fitF.7,
Curtin Mathcson Seientific, Inc. .
- S 47N sm@ﬁ.:upnﬁumwmmmﬁugm-ms,nm.w .
L FB ‘-Tmmbe.glas,lﬂ-mL.thrmded,IGmbh.aulogmmbermoﬂﬁ Curtin
MILhcsuuSumuﬁc,
S TR memzﬂmmmmmmmswlé@
Hewlett-Packard Company.
f . s e g . s ER -t
G Matetish ate 0y "Ry e wTAF e TS .
YR - L et
. Q.1 Adapters, SPE-reservein, JEW, uhlogmmbalss-sw,@mnMshmn
o Scieptific, Inew ' ) s
., G2 Air, compressed, catalog aumb UNlOm.'Qena.?OOanAvumc.Da
AR Moipes, 1A+ 50302 - U
.. G3 Caps,p]asue,mﬁhued, smc45-400 malognmnba-m-ﬂl o fitF.L,
S e QdehesunSclenuﬁc,[nc. :
pe G4 Caps, phenolic, PTFE lined, size 15415, cata!ogmmbcrzz&lﬂ o fitF.2 and

F.23, Curtin Matheson Suennﬁc. Inc. o
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GS  Coriridges, SPE, Accu Bond, catalog namber 274-354, Curtin Malhgou
Scientific, Inc. -

G686  Columm, HP-5MS, 0.25 mm x 30 meter, capillary, OJSymﬁlmlhm.pm
nuraber 190915-433, Hewlett-Packard Company.

G.7  Gloves, clean, Einl.—ﬁvc. part number 3650-0039, Hewlett-Packard Company.,

G.3  Lincr, injection, singlo-taper, deactivated, part number 5181-3316, Hewlett-
Packard Company.

G9 pummpno.mmmmmmm-w.aﬁnmm.
ko

G.10 Rmvo:r,SPE.?O—mI.J&Wumlogmxbcﬂm Q:mnMathc.snn
Scientifis, Inc.’

Q.11 Rubbér bands, 14" x 312", aulognmbummom Quil Corp., P.O.
Box 94030, Palatine, IL 60094-4080.

G.12  Sand, sea, EM. Sciencs, catalog nurnber MSX0076-1, Cortin Matheson
Sclentific. Ine. -

G.13  Septm, 11-am, law-bived, estalog number 5121-1263, Hiwlett-Packard
Company,

G.14  Swabs, cotton, catalog number 258-092, Curtin Matheton Scientific, [ne.

G.15  Vial closures, 11-mm ahuminum, PTFE-inod, part mumibér S181-1210, Howlett-
Packard Company, to fit F.24. -

G.16 Weighing paper, 3" x 3", hbmﬂ,eudognumb«ﬂo&w Curtin Matheson
Scientific, Ine, ~ ™

H.  Chemicals (Note 0.2)

H1  Acctone, Omnisoly, Pesticide Residoe Quality, EM. Scienee, catalog number
: MAXQ]16-1, Curtin Matheson Scientific, Inc.
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. H2  Ammonium hydroxide, 28 %, EM. Science, catalog number MAX1303-3,
“Curtin Matheson Seientific, Inc. ) -

H3  Boroa trifluoride/methanol, 12%, catalog number 26,412-1, AMrich Chemical
Company, 100 Wes Saizt Paul Avenue, Milwaukee, W1 53233,
. H4  Camries gas, belium, Ultra High Purity, Geriex. - - ¢
. K5 H.mne.OmSol’v EMSqmce,c:hlogmmberWDCﬂMl Curtin
®e Matheson Scietific, Ine. o
H.6 Methazol, OomiSoby, Pmndekmdemhty E.M.Sc:mne.m!ogmnnbu
* MMX0484-1, Curtin Matheson Scientific, Inc.

. H? memmrmngmspmm.mtmmbwsw
r : " Hewleti-Packard Company.

‘B Phoaphoncacld.&S%,AC&Ch:mpme,uﬂognunbu‘Bl—Slﬁ.Qlﬂh
. * Matheson Scicntific, Ine

o

H9 . Sodinm bicarbanate, p ,E.M.Sdmeaﬂlogmberms,&nﬁn
MﬂhwnaSamnﬁc.inc. -
HI0 S!zmdmds.ana.lyﬂcaL(No&eOJ) R

H.10.1 - m&mimmmmmlm
. K102 | 4—chlnm-2-melhylpbmnxyacwc|mddm\ethylammesalt
H103 - %&}mlhylphmoxymcmd
: . ... HI04 4chloo2metylp acid ethyl ester

H.l1 wgﬁ.daonmdmi),wgm.mmmvﬂadchmmu.md
. deionizey resin tank, Culligan Wuq-Condquomns. 415 Gan:wzyDnve,Gmnd

Forks, ND 58102,
1. . Reagents (Note 0.2) L 3o .
. Ll Ammonium hydroxid/methanol solation, 5 %: Add 10 mL of 28 %
> jum hydroxide solution to a 200-mL volumeuic Dask. Dilute to volume

with methanol and mix,
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L2 | Methenol, acidic, 20 %: Add 50 mL of metkanol to & 100-mL volumgtric Aask,
. 8dd 20.0 mL of 85 % phosphotic acid and mix. Dilute to volume with methanct
e} Aczstone/hexans solution, § %: Add 10.0 mLoi:mm to & [000-mL
volumetric flask. Dilute to valume hexane and mix.
1.4 Methanolfacelons solution, 10 %: Add 20.0 mi. of methano] to a 200-mL
-. volumetric fask Diluulovolumcwiﬂ:amm;audm
. L5  Phospboric acid solution, 1.5 %: Add 500 mL of DI water to a 1000-mL
’ ' vohmzuicﬂzsk,lddls.ﬂml.ofasxplmwcmidusdmixﬂbﬂmm
volume with DI water and mix. B
L6  Sodium bicarbanate solution, 1.0 N: Weigh 83,0 g of sodium bicarbonate into a
- —-1000-mL volumetric flask, add 500 mL of DI water and mix until dissobved.
Dilute to vohame with ™ wailer and mix. .
I Preparation of Standards - ..
Fortification standardy:
" 11 MCPA2EHE analytieal standard. Weigh out 0.1000 g MCPA 2-EHE

12

J3

analytical standard onto a pieca of weighing paper and transfer to a 100+l
volumetric flask. Rinse the weighing paper with methextiol and transfer the
tinsate to the volumetric flask. Dituts to volume with methanio] to prepare
1000 1g/mL. stock selution,

MCPA DMAS analytical standard, Weigh out 0.1224 g MCPA DMAS
analytical standard onto & picce of weighing paper and transfer to a 100-mL
volumetric flack. Rinse the weighing paper with methanol and transfer the
rinsate to the vohumetric flask. Difute to vohune with fiethanol fo prepare 2
1224 pg/mL stock sohution equivalent to 1000 pg/ml. MCPA (Note 0.4).

MCPA apalytical standard, Welgh out 0.1000 g MCPA analytical standard onto
a piece of weighing paper and transfer 102 100-ml volumetric flask. Rinse the
weighing paper with methanol and transfer the rinsate to the volumetric flask.
Diluts to volurnc with methanol to prepare a 1000 pg/mL MCPA stock solution.
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e

JA  Takethe 1000 ug/ui. sciusions from L1 to 1.3 and scrially dihue in methanal as

¢t V1Y givenintablé 14, Each standard can be prepared scparatcly ot i

1

¥ " . .v i~ by combining T mlof cach 1000 pg/iak. solution from J.1, and eithet 12 or 33
' in & 100-mL volumetris flask and bringing it to volusne with methanol

RS || ﬁ‘?-".“:‘ 0'53" :

Fortificstion Solutions: * - ~« 1ot U F

R N S e

Srurah Ll

R R ]

R

L@ [N %) ]

Final Volme Cooc of Fortified

Firal Cone. in

Solution ™+ ~*Soktion 7. famplefa)

" pgfml nghml. ) _

: L PR 1y = - N
© Conkof T Aliquotol

Iedtiad Initial
T 13 ‘-s].—]‘.} Saluti [
o=t pgfml b cmL. -
1000 10

'. “ P . L !00 - ' 10
e e e g X A LRSS R

T AP )

100 S
100

100

B 1 iy

w0 100 1000
) 10 100
AR T R A 11
- 0,10 1.0 -

- - _concentration given in column 5. -

a) T ol of the solaton in cofumn 4 por 100 mL of water sample oquals the

v ~ E3

- - o

35 MCPA mwthyl ester anajytical standard. Weigh out 0.106% g MCPA ME

. analytical standard onto a piece
© v, :volometric flask Rinse the wei :
L+ . . “rinsate to the yolumetric flask. Dilute to volume with methanol to preparc a
equivalent to 1000

ot g b

l o - - 1069 pgfml steck sohution.

v gVt ap A Ly

B A R

.

of weighing paper and fer to & 100-mL

gbhg;np:rwiﬂl_mﬁhﬂﬂlmdh‘lﬂﬁfetth&

pg/mL MCPA @ote 0.6).

. S
4 ot
’
.
. '
TV

v -
T E e uiBLIE
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46 Dihute the 1008 pg/ml. stock solution of MCPA ME and MCPA 2-EHE with
hexans in the following mmner to obtain a series of calibration Standards that
contrin both analytes from one-half the LOQ w 19 times the LOQ (Note 0.7).

Cane. of Aliquot of + Finat Volume Conc. of

Initial Initial of Diluted Final
Salution Solution Solution . _Salution €2} . . .
ug/ml mL, mL., upiml, .-
1000 K 100 10 : :

100 - s0e .. . 100 © 25

25 . . 10¢ 100 025 ()

10.0 1.0 144 010

025 200 L 100 0050 (@)

0.25 100 100 0025 (b)

025 50 1 .. :
(@) the MCPA ME standard concentrations ars equivalent to MCPA . : .

(b)'  these are the series of standards that make up the calibration curve,

(c) this sandard is equivalent to one-balf the LOQ and is also included in
the sexics of standards that make up the calibration curve.

K. Instoment Operating Conditions ot

K.l Setup the instrument using £ specifications, Inlet liner, septam,
- and column should be installed on the split/splitless port of the GO/MSD

K2 . Perform an mutotune on the instrument before the analysis of a set of samples.
The ions at m/z 69, 219, and 502 ﬁompuﬂumm‘butyhmm(PFM)mmd -
1o sutotune the instrument. The adfusts M3 p ters and : .
the mass axis so that the instrument will achtmmaxunmpuformance. v
Results from the autatune report should be compared on a daily basxstopomt
omdn&sort!nmdfmwnmclumnz
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i K3 Them!ynsofthehrgu

s performad in the selected-ion-rpoait

(STM) mode. miomtob:mmwmdfwMCPAMEmdMCPAz-E}Em

4o - '_,“J showm below:

g

v —|  Analyte '] Quantiadonlon | Qualifierlon1- | Qualifierlon2
. MCPAME e - o155 |0 26
. 7" | MCPA2EHE 3z - EN 200
K4 . Tnnd(GOMSD)operaungooadmonsforlhema!ysuofMCPAM‘Eand o e
,(. ‘.: MCPAZ-EHEﬂes:mmumaibelw ‘ ,
. e . ot ol |"l
., Inswmentstion . Hewlen-Packard Model 5890 Series Il Gas
! . o Chromatograph/Model 5572 Mass
. . ; tve Detector |
- LT Tn T ‘:._‘“ ] TR . .
by CGalwsm, . WLTLL HP-SMS;025mmid.x30 m,025um :
. ST o v fOlmthidpess .y .
Ovm'l'anpmne ’ + Hold 31 £0 °C for | mib, then ramp from
; 80°C 1300 *C 2430 *C/nin, then bold - 5
PRI [ .
§ " L Injec!m'l.‘empmm . . i
.' hamfu-lchmpatm:e
. LA
b Cama(‘ras -
: c Qg;n«ﬁas}‘!owhic,‘u”‘ k
#2817 Head Pressive st S0°C
Injection Mode
 Injection Liner " Silanized single.taper .

Injector Purge Dalay |

1.5 min
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Septum Purge 100 mLértin (Hetium)
Injection Valums T
" Tonization Potential 70V
* Electron Multiplier Voltage . 1400 to 1900 V {typical)
Drwell Tinse ) 80 meec
K5  Mass spect for MCPA ME and MCPA 2-EHE are. shown in Figures 1 and 2,
respectively,
K6 Confirmation

K61 Inject the series of calibration standards described in Section 1.6 and
determine the peak areabeight for the quantiation and quatifier ion for
¢ach analyte, e g. MCPA ME (m/z 214, 155).

K62 For cach stindard of each analyte (Section K1), caleulate the
confinnation ratio. The average confirmation ratio of the standards will
be used to confirm the presence of cach analyte in the water samples.

For MCPA ME: R

Confirinatlon Ratip = Ecak Arca of Confirmation Jon
, Peak Area of Quantitasion for
Confirmation Railo w Peok Arco/Helght ot miz 185 .
Peak Area/Height at miz 214 Lo

Le. Confirmation Ratio = 2028
2563

Confirmation Ratio = 0.79 o o

The presence of each analyte is ¢onfirmed when the conflirmation ratio for the
analyte in the sample is within 20 % of the average found for the standards.
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Anyofﬂpﬁn:mmlxﬁadmﬂﬁorud:mlyhmbeunduﬂm
quantitation or confirmation mnmthzcvw&thﬂlml:rfumccuumdmth: )
qmmanonorthﬁam . Sk T '
L Raeo\my of MCPA DMAS, MCPA, and MCPA 2-EHE from Water =
L1 Placs 100-mL of sample irido a serics of 200-mL wids mouth bottles. -

L2 Rmxnommﬁcuamnmlmmfydwmdmaa@plﬁ'wiﬁﬂm
pmieahqmcofsundudwluuonasslmmﬂnahicm14

- Lk & v T e e T vl TR - . PR
Tra‘tud:mnpluasfolluws: - . T e
L3  Add10mL bexane. T I
L4 AddSmLmNcho,mdup T el e

LS. Shakcnmplaonampmatmg shakcrall&ﬂ:pm for 10'min.
-t o -.-.7.‘1'!__)‘
L.y L& Tmuferdwlmmwlaycﬁnlﬁ-ml.mmalnbc.el' v
. N l" ot
LT " Repeatsteps L3 and L5, N

L.8 Tmfﬂ'mbmnchyumdmbmemmdzbmmmLﬁ.

Tl

L9 Usmgﬂ:.eQﬂASevapoMor mnmmetbehmcto4 0 mL at 50 “C under
150 m!'Jmln au'ﬂow(No(e O.B)md {abel FRACHON A,

-

b, yedgar
Tfussoluuonoonmm\‘heMC?Az-EHEand wlllbeeombmnd with the MCPA ME for
final quastitation. . .

. - P T S Son
L1o Phaﬂwmﬁomuonuimdinﬂ:um'Cformhwlomvensidml
CYa e T D
L AddlmLofSS%phosplwncwd(NoteO9).cup,andnuxwgomuslybyhmd
gl A .fcllf_fiLO;seoonfi_—sgl.\‘!otg.o.ln} R R Pt IR |
Sl A s demoten, v 4 mheadelh, o D
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L2

L13

L4
Lis
RT3

L.17

L.18

Lzi

L.z

L

MCPA Task Force Three
" Study ID: 364C-102
Page 43 of 64~

" METHOD NUMBER: QMAMS402 ‘ _ .. Pogel50f 29

PmpuunAmtBondGClBSPEcnhmmhyphcmgl'm-mLmsu!g:ron!opof
a &§-ml, 1000-mg SPE castridge using an adapter, sct the at § inches Hg,
and coodition the cob f 1y 1 & ,' with 10 mL of methanol
followedblemLofl.‘i%H;PO; Donotleu.hcmlmpdq

Quantitetively fer the tample from L-1T to the 70-ml reservoir using two
S—anhquouorlij,PO.sohmmmmnmebouh Prss the semple
through the column at 2 drop/zec (4 to 5 ml/min). After the sampls has passed
through the eolumn, remave the reservoir and adzpler, and remove any walcr
droplets adhering to the SPE column (Note O.11).

Intreass the vacuum to 20 inches Hg and allaw the cotumn ta dry for 20 min. _

Set the vacuum at 5 inches Hg, add [0 mL of { % acetone in hexane and chuts &t
1 drop/sec until jt reaches the top of the C18 packing and discard, Placea 20-
mmebcuudﬂthﬂcolmmdduzedxMCPA\mhimLofm%
methanal in acetone. Discard the C18 column.

Add t mL of 5 % smmicnium hydroxide in methanol to the sample in the 20-mL
test tube

Evaporats the cloats to incipient drymss at 50™C under 200 mL/min afr flow
(Note Q.8).

Add 0.5 mL of methanol ta arcotrope off the wateramadmﬁnm the C18
column (Note QLIZ). .

Add 0.5 mL of 20 % plmsp!mic acid in methanol.

Add 1 mL of 12 % boroa mﬂuondelmeﬂtanol. «ap ughtly, and mix by hand for
15 seconds.

Incubate the sample tube inawaterbaﬂut?ﬂ’Cfnr]Ominutn,t}wckigg the
caps ocexsionzily during the incubation for tightaiess (Note 0.13).

Remove the lube fronihe water bath, and cool.

Quantitatively transfer the reactants from L22 10 FRACTION A using 5 mL of
deionized water.
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g -or L24. Capmds!ukemammshakerforjmm (Nmou) N
T L23 . Cunmhngurz mmutu:lZDﬂﬂrpm. ‘ S e -,

L26 . Umgadispoﬂblcp:pd,mmedwmhy:ruﬂdmd.
L27 Mxxlhcstmplconammmgrfuerimm:athighspad(NoteO.ld).
¢ L28 lec:panmofthchmmmaz-ml,uummavm up,andumpﬂmvm!.

- ..+ L29 Inpulaz-pbnhqmlonmepschmmﬂomphforqmnummglm
sclective detocctor. . ..

. L30 D«mhmnwﬂmof&eﬁrﬂw[ummwmﬁmmw
A Y girve IypuulsundudmurorMCPAMEmdszﬂEmshnwnm
FlgmcsBamH rupe:uvely. reen e e g

Calcu[alc the ng/mL of sample by multiplying 40 times ;.:glmL fourd in the final
i .solution times any ldd:lmna! dilution Eaclor The entire formula is ptvv:ded L)
below:. - RN S L FEFLENS L
BT dng{m[. in sample = nglml mﬁmf:dm&onx 4quﬂditiamfdihﬂanfaaar €

Percent Recovery =

$ar

-

TypimlrwuvmuforMCPAmdMCPAZ—EHEmbcfomﬂhszhlmde “
respectively. ’

M.l Beginthe mnlysu wuh St:p L1 then conﬂnne with LJ tl:mugh L.29

. . i, Tegr ™ 211
M2 Determine the cx fonof the final solution in jsg/mL. from the pandard
pr, e SRS gy et e s Oede S )

M3 &lmlm:menglmLmtbeongmaInmplebymﬂuplym‘g'Dmun;upglmL
) found in the final solution times any addmon.a! dilution faum The mu:e
PR 'formula:s pmvlded below L A '
i

B R -
nga/m!. in .mrrrp!e = ug/h-rL in ﬁml wlm!on x40 x nddi.rfomi’ di?uﬂan factor

5 through ?

M.4  Typical chyomatograms of' sundard r.nnu'o! md xeaovcry m “shown in Flgu:u
LIPS B, Laq TR vr wmoes syt L i

ca i
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N. Misceilancous . . o e

N A suggested analytical set isas follows (Note O.15): © e

Lavwest standard (0,0025 pg/ml) -

one¢ reagent blank |

one cogtrol

oot recovery at the LOG

0.025 pg/ml. standard {LOKYH

ons recovery at the LOQ

field sample

ficld sample i .
0.050 pg/mL. standard .
field shmple

field samplo

ficld szmple

0025 pg!m!.. standard

N2 A typical analytical set comsists of sixteen analyses made up'ofany combination
of reagent blank(s), contiols, fortified controls, and ficld samples, These sixtetn
analytical samples can be completed to encapsulation in one sight-hour day.

N3 Two convenient stopping points relative to volatilization and degradation are
Step L.16 just before evaporation and Step L.29 afier éncapsulation. 1n 2l cases
the samples should be refrigerated when stored longer than 12 hours,
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AR Cond e D sy
0.  HNous . . -
) T o
ol WImMC?ADMASispbmdinwuuinisqmﬁuﬂvdydbmdmdecrA;'
Beri g i - ot Ll L - oy
02  Equipment, glessware, matesials, reagents, and chemicals considered 10 be
cquivalent t those specified may be substituted with the und fing that their
pﬁommﬁbewnﬁrmedbyawiswm L s
"3 . Obtsia from Sampking Coordinator, Foramtations, DowElanco, P.0. Box 63689, v
Indiznapolls, Indiama 46268-1083. . | 1< - .ol
04  The molecular wcigl.ll of MCPA DMAS is 24557. The maolecular weight of
MCPA 15 200,63, The mtio of MCPA DMAS to MCPA is 1.224. When
0:1224 g of MCPA DMAS is weighed out it s equivalent 12 0.1000 g of MCPA.
Weighing out the standards in this manner saves having to make a molecular
weight ascrection for every analytical sample. ot . .
. ] : - "1
05  Standards from 12 and 1.3 each conteibute MCPA. To miqduplica(ioq. of
- MCPA, anly one should be used. ) . L :
. - Pl
06 Themolecular weight of MCPA ME is 214.55. The molecular weight of MCPA
16 200.63. The rtio of MCPA ME to MCPA is 1.069, Whmﬂ.lﬂé9guf
MCPA ME is weighod out it is equivalent t 11,1000 g of MCPA. Weighing out :
mmdmﬂshﬂ:hmmunmhlvingmmak;_gmlm@rjmightpomﬂion o
for every analytical sample. Cet R '
07" The initial ditution of to cnetbanoic solution should not be greater than Ll f
mztha.noldilumdmlOOmeithhmnetocmmmcmysolvgui:mﬁxibiﬁty L
problems. . ... - - - L . . : )
Y - e . o o |-: N
0.8:.. The evaporation tus must be set up in the same fnshiuneuh time with
conditions carefully contratied. . 2
coa Y e T e [ R - g
2 109  Adducidowaeraetlly, . ..y .

0.0 The aquepus layer ewst have 3 pH less than 2. Check using pH papcr Use mors
acid il necessary. : e
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"o

‘o.12

o

0.14

015

Remove water droplcts by using & cotton swab toabsofbﬂwdmplets Rns:dua!
water can inhibit the derivatization process.

hmmu:mummofmmmmﬁomlhemﬂwmdgu. This
step should be conducted whether or not water remains from step L.18.

lmmdwmbcmmemmlhcmdepdusﬂnhqmdmlh:vnl

Thmplummkmhmmuybym&mmﬂnpwﬁrmmh
rubber bands,

Asnndadshmndbem]ecwdauhebegmnmgandmdofewhnmpknmmdu
lcast every four samples (hroughout the run. One of the standards must be
m_recmit\mdnnngthenm,butsemmd bymgcn[bhks.mtmls. or field
samples (Refer to N.1).
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