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ENVIRONMENTAL CHEMISTRY METHOD

Pestcide Name: MCPA

" MRID #: 441927-01
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 rnot 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 cbnceming |
the methods, you may contact Elizabeth Flynt at 228-688-2410 or via e-mail at
flynt.elizabeth@epa.gov.
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4~Chloro-2—mcthylphenoxyacenc acid, 4—Clﬂom—2—methylphenoxyacmc acid
2-ethylhexyl ester and 4—Cldoro—2-methylphenoxyacet1c acid dimethylamine salt
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‘External Validation of "2 Method for the Determination of 4-ChIor0-2~

methylphenoxyacetic Acid Dimethylamine Salt (MCPA DMAS) es its Add
Equivalent, 4-Chloro-2-méthylphenoxyacetic Acid (MCPA), and 4-Chloro-2-
methylphenoxyacetic Acid 2-Ethylhexyl Ester (MCPA 2-EHE) in Water Samples by
Gas Chromatography wuh Mass Selecttve Detection

No claim of confidentiality is made for any information contained in this stdy on the basis of its
falling within the scope of FIFRA Secnou lO(d)(l)(A) (B) or (C). !
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! These data-are the property of MCPA Task Force "Three and as such, are considered to be

» confidential for all purposes other than comphance with FIFRA Section 10. Submission of these
data in compliance with FIFRA does not ‘constitirte 2 waiver of any right to confidentiality that
+ may exist under eny other statute or in any other country
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STATEMENT OF COMPLIANCE WITH GOOD
" LABORATORY PRACTICE STANDARDS

Title: . I:'xtcmal Vahdauon ofa Mcthod for the Determination of 4-Chioro-2- methyiphcncxyaccuc
v . Acid Dimethylamine Salt (MCPA DMAS) as its Acid Equivalent, 4~Chloro-32-
“ .- methylphenoxyacetic: Acid (MCPA), and 4—Chloro-2-methylphenoxyaceuc Acid 2-

- ,+'% . Ethylhexyl Ester (MCPA 2 “EHE)in Water Samples by Gas Chromatography with Mass
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Smdylmtmtmn Datc August22 1996 - 'Smdy'Ccmpletion Date: Decec:beré 1996

* Experimental Start Date: Scptember 30, 1996 Expmmenta] Termination Date: Octobcr 3 1996
:

1

Th:s report reprcscnta data gmera.ted after the eﬁ‘ectrve date of the EPA FIFRA Gocd Laboratory T

Pracucc Standa.rds < . o #* 4 :

NCRS R rUnited'StarccEnvironmemalProtccﬁonAgency'

Title 40 Code of Fedornl Regulations Part 160~ .~ .*.
. FEDERAL REGISTER, Aiigust 17, 1989 '
N .
Orgamsanon for Economic Co-Operation and Dcvc!opmcm
i ISBN 92-64—12367-9 Pa.m. 1982
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"All aspects of ﬂus study were conducted in accordance w1th the rcqum-.mmts fcr Good Laboratory :

Prachcc Standards, 40 CFR 160
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Figure 1. Typical Calibration Curve for the Determination of MCPA and
MCPA DMAS as MCPA ME in Wnter

in Water
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Independént Labofatory Validation of Method QMAM94002 -
External Validation of 2 Method for the Determination of
4-Chioro-2-methylphenoxyacetic Acid Dimethylamine Salt (MCPA DMAS)
"*as its Acid Equivalent, 4-Chloro-2-methylphenoxyacetic Acid (MCPA), and
----- 4-Chloro-2-methylphenoxyaceuc ‘Acid 2-Ethylhexyl Ester (MCPA 2-EHE)
) m Water Samplu by Gas Chromatography w:th Mass Select:ve Detecuon
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A study was'conducted to prov:de mdependent laboratory vahdatlon data for the dctenmna.uon of

. residues of MCPA and MCPA DMAS as MCPA'ME znd MCPA 2~EI-IE as well as to support the
stated limit of quantitation in water esta.blxshed at.1.0 ng/mL. Water was fortified with MCPA at
1.0, 10 ‘4nd. 100 ng/mL and analyzed for fesidugs -6f MCPA as MCPA ME by capillary gas

.chromatography with mass selective detection, Water was also fortified with MCPA DMAS and
MCFA 2-EHE at 1.0 ng/mL and anaiyzed for res:duﬁ of MCPA DMAS as MCPA ME and MCPA
2-EHE by eaplllary gas chromatography w1th mass selectwe detectlon '

P L :;.‘ R PR

Recoveries rangéd from 95 to 119%, 95 to 103% and 104 t 107% for MCPA, MCPA 2-EHE and

= .MCPA DMAS, respectively, Averages were 109, 95 and 106%, respectively, for the same three

analytes. The recoveries were within the EPA acceptdnce range of 70-120% as specified in the
study protocol.” Quality Management ahd Ana!yucal Semces, Inc: résidue method QMAMS4002
_was demonstrated to be applicable for use in the ana.lysls of water for'thé determination of residues
of MCPA, MCPA DMAS and MCPA Z-EI-:IF -
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INTRODUCTION ~ © ~ . .. -

Quality Management and Analytical Services, Inc. residue method QMAMS4002 is applicable for
the quantitative determination 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 water is 1.0'ig/mL as determiried by Quality Management and Analytical Services, Inc, *

This report contains the results of an independent laboratory validation of the residue method, .

3 . - . ¢

ANALYTICAL .

- Untreated control water samples were obtained from a freshwater well at Wildlife International Ltd,

The well is approximately 40 meters deep and is characterized as moderately-hard water. The weil
water was passed through a sand filter to remove particles greater than approximately 25 um, and -
pumped into a 37,800-L storage tank and aerated with spray nozzles. Prior to use, the water again.
was filtored 1o remove microorganisms and particles, Unique sample numbers were utilized to
identify and track the control samples. = .° | e o

Solutions were prepared by fohowing the directions stated in Section L1 - i-.é of residue method
QMAM94002. Standards were prepared by following the diréctions stated in Section J.1 - 1.6 of
residue method QMAM94002, ) . ' :

1 . -

Control water was fortified s described In Section L.2 of method 6MAM.94002 atthe 1.0, 10 and
100 times the LOQ for‘MCPA; at the LOQ for MCPA DMAS and MCPA 2-EHE, ",_. o
s ] E 0 ’ E‘ I -

Once water recovery samples were fortified, they were extracted as described beginning in Section

L.3 of method QMAM94002 with no exceptions to the method.




o e e

i T A PN RE we R iyl a s AL,

Anatvtical lnstrumentation and Fquipment ., - «.:

MCPA Task Force Three
Stady IPy: 364C-102
Page 10 of 64

- Instrumentation:t ©% .+ ., | Hewlett-Packard Model 5390A gas chromatogreph=. © 0« [~
sl <iovses sa 03 | Hewlet-Packard Model 7673 automatic injector 1ot 1. i
PRI BT RO + | Hewlett-Packard Model 5971 A mags selective detector . _» o "
T te vy, o |HowlethPackard Model G10348 data system software ». 3y
- A - e o u.‘ .o "".-\ - . ","
Columan J&W Scicntific fused silica capillary Durabond-5 liquid phase;
30m » 0.25 mm i.d, ¢.25 um film thickness
SRR
‘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 |
io 1. Imjestor | veern,|2s00C oot et S o onsuy 0
1e. * Interface . ¢ - =@ 280°C Ty ons Tt on R b o4
ke . "y oLy LR - RN
“ | ClrerGas © 77 | BRI
Head Pressurs 8 psi - Mo et
Injection Mode: splitless HELA -
. e Pur_geDclax . 1.5 min. R R L - -
N , SplitterFlow = . | -50 mL/min. o oo - R
o ¢ Septum Purge .5 mL/min. ' ' '?',-, ',‘ X -
Injection Volume: 2l
' “ R R L
Detector: " | clectron impact selected ion monitoring (70¢V) . .
L N e e B I I R : A:t R )
Calibratioh Program - | muaximuin sensitivity autatune v~ + 7y e T
Electron Multiptier 1800 volts (approximately 200 volts above autohure)
Jons Monitored: : o G
MCPA ME m/z 214 {quantitation) - )
, o miz 155 {confirmation) ey L
o m/z 216 (confirmation) ' * '\ FIRRTRES T
T T . ’ RN
MCPA 2-EHE m/z 312 (quantitation)
m/z 202 (confirmation)
m/z 200 {confimiation)
Dwell Time: 70 msec

s
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. The coefficients of determination (F) of the least squares equation describing the detector response
i as a function of the standard curve were determined. Typical calibration curves for both MCPA-ME
' and MCPA 2-EHE sare illustrated in Figures 1 and 2, respectively. Typical chromatograms of -
o " MCPA-ME and MCPA 2-EHE calibration standards are illustrated in Figures 3 and 4, respectively,
The standard curve was prepared by plotting the MCPA ME or the MCPA 2-EHE concentration
(14g/mL} on the abscissa and the respective detector response (peak area) on the ordinate as shown
.. in Figures 1 and 2. Linear regression analysis was applied to the data to determine the concentration
PR in seg/ml with respect to the detector respense as shown below. . .
S . ,!"" . AForémmp]e,usingthcdataﬁ'omFiéure'l;. e B S
L - ‘ Y:‘:;nx'-'-b . N " .-j';“'." e - R . : )
4 . Lb =y . L . . ' .
N ) m. i . o e - . ~
: . MCPA Conc: (g/mL) in Final Solution = (g =(-15557.4
T ot . - 1976543.46
i R
1 ! MCPA Cone. (ng/mL) in Sample = MCPA. Cong. in Final Solution x 40 x
o ‘ additional dilution factor
i i . ! .
: v - The nét concentration in each recovery sample was determined by sub'ti'acting an“apparent MCPA’
! concentration in the control sampte (if present) from that of the gross MCPA concentration in the
‘, . o recovelysa_.mpie . ,. - . i N _ ) ‘ .:-_I‘..‘-H . .! . .
i " For example, using the data from Figures 5 and 6: ' |
) MCPA Conc. =MCPA Cone. - MCPA Conc. ‘
(netng/ml)  (gross ng/mL) (control ng/mL})
: © . ‘MCPAConc. =  1.13 - 000 . .
. . , (oetng/ml) . (grossng/ml) . {control ng/mlL)
. - o 'w” v N ' ,‘-.
: A ’ "11-‘ - . . . e ot
1 T P v g " -
* , 4 r
e , : ’ o
. iV _. * ¢ " " ; N 5,
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‘ MCPA Conc. = 1.13 R B U S
(net ng/mL)
. RN Sy e b ey cm o an T By by FT o
(‘ " The percmt recovery was determined by dividing the net concentra:mn of each rccovery sample by
" mathe theoretical concenmnonaddedasshom below: =° - e :;
N : o '"" Ces
ST t“'j‘-z S et : e

= %gnggm' ration E%ﬁ;ﬂc % 100%
Recovery oncentration e ’

cept e
Using the dntaﬁ'omF'gureG thepercent rwoveryofMCPAwasmlmlatedas
AN - e owowm b T
' i x 100% R
R‘”V“floo mL Added
- . R TR 4 . 3 . v B ]
- ’ . I ot . N NP
Recovery=113% -~ ., "
Slan's;i;'gj Treatment of Data 72 1 735 an e b A
I “r’ . *

Average recoveries for each analyte in the matrix were ca!culated by dmdmg the sum of the percent
recoveries by the total number of fortified samples. . .

Standard deviations for each analyte in the matrix were also determined. The standard deviation was
calculated by summing the squares of the individual deviations from the average recoveries, dividing
by the rrumbcr of degrecs of freedom, and extracting the square root of the quouem

ARSI o "RESULTS AND DISCUSSION ~
. . . . Lt
,Analvtical Recovery Data ;. ;. Bre g T e MT

o et o .\1.

“An independent laboratory val:datlon study ‘was conducted to support the preczs:on. accuracy

linearity, specificity, robustness, and the stated limit of quanutatlon for method QMAMO94002. The
results for water are given in Tables 1 - . For MCPA, the recoveries ranged from 93 to 119% with
& standard deviation'of 9%. For MCPA DMAS, the recoveries ranged from 104 to 107% with a
standard deviation of 2%. For.MCPA 2-EHE, the recoveries ranged from 95 to 103% with a -
standard deviation of 6%: The relative standard deviation for the recovery of MCPA in water at the
LOQ s 2. Typical chromatograms of an untreated control and samplies fortified with MCPA at 1,
10 and 100 times are iHlustrated in Figures 5 to 8. Typical chromatograms of samples fortified thh
MCPA DMAS and MCPAZ -EHE at the I.OQ are illustrated in Frgures 9and I1, rcspcctwcly
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e - CONCLUSION # - - - s ey

Recoverjes obtained during method validation for water are summarized in Tables I to T Based
on the data in this report, Quality Management and Analytical Services, Inc.: analytical method
QMAMS4002 yielded recoveries within the acceptable range of 70 t6 120%. Thus, the independent
laboratory validation of Method QMAM94002 for water was considered successful.-

-

ARCHIVING'

. v il . .'
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MCPA 2-EHE Retention Time; 8.80 . ‘ . . ‘ T

Peak Area (m/z 312); 8634 . . . S : Ca
Peak Area (m/z 200); 29202 © ., L ot ' i

MCPA 2-EHE Confirmation Ratio ™ ' R
. PeakArea(nﬂz200/m/z312): .

. MCPA Z2-EHE Conccntranon 0.949 ng/mL ‘ _
, Recovery: 95% -
Avemgc Confirmation Ratio: 2.86 .-
| G, oA
Figure 11. Typ:cal Chromalogram of a Comro] Water Sample Fortified mth 1.0 ng/mL of' MCPA
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APPEN'DIX A

Determination of 4-C1ﬂoro-2-methylphenoxyacetlc Acid
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Dlmethylalmne Salt (MCPA DMAS) as its Acid Equivalent, 4- Ch]oro-i- . g
phenoxyacetic Acid (MCPA, and 4-Chloro-2- -
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METHOD NUMBER: OMAMI4002

DATE: . December 01, 1994
SUPERSEDES: Noae

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 Management and Anatytical Services

for the: MCPA TASK FORGE THREE

Ediled by

R.L MeKellar
DowElanco
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ae J T
A.  Scope _ "

ThsmdhodulpphﬂblefnrmeqmmmdﬁmufMCPAﬂMAS,M@A.
mdM(?AZ-EHBmwaﬁu-rmﬁngheomﬂﬁmﬁunahmtonmnﬁm

(LOQ)oﬂ Ot lOOOngme(No&eO.l).
B. Stmmnu . .
Sy -: ﬁ . - -
. OCH;COCHy .
- .. CHy h¢
cl
M
o - - )
- ' ﬁ
QCH,COH . OCH,CQCH,
q.-.l.’. YL 5,
[}
qm o
o 4-chloro-2-methytphenoxyacetic n::.d ZFdhyIImtyI c:s-w'
D), 4-<chlaro-2-methylphenoxyacetic acid dimethylamine salt
)  4-chloro-2-methylphenoxyacetic acid
avy

4-ch[orp-2-—met.hylphcmxymu¢_: acid methyt estec (MCPA ME)

[N
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c

Principle . : - ‘_
A water sample is bined with sodium bicarb and d twice with b
ThehmncooﬂainsMCPA!-EHE(FRACﬂONA)mdhddfor!ﬂuwndﬂm. The
amplcish&wdluramwmﬁkulhmnqnddiﬁed.mdpaswimmuwgpm-
conditioned SPE cartridge. The cartridge is dried and MCPA is dluted with
methanolfacetone. The eluant is concentrated and derivatized to MCPA ME with
BFy/methancl, The are swamped with water, combined with FRACEION A,
and MCPA ME is partitioned into hexsoe, Tha bexans is concentrated to a known
volume and an sliqnot is injected on & GC/MSD for quantitation.

Safety Procantions
Each analyst should bo acqueinted with the potential b s of the reagents, prodv
and solvents before commencing

taboratory work. SOURCES OF INFORMATION
INCLUDE: MATERIAL SAFETY DATA SHEETS, PRODUCT LITERATURE,
AND OTHER DATA. Safety information on products listed in this method should be
d Foen the sappli

¥

Disposal of reagents, solvents, and st be in compli with the Iaboratory's
Standard Operating Procedures (SOPs) and with local, state, and federal laws and
. b

Exﬂdsemrmﬂhbemnup:éauﬁmswbmusinghmm:ymgwmwﬁichm

flarumable and/or could be toxic. Flammable solvents must be used away from igaition

and potentially toxic materials should be used in 2 bood. ‘Wear appropriate eys,
Conceatrated acids and bases are comosive and can caise severe bugns, It is imperative
Mmpumandpmondpmtmﬁmeqtﬂpmmtbewmwhmhmdﬁngmm
reagents. ,
Equipment (Nate 0.2)

E.l  Balance, Analyticzl, Model AE 100, 010 109 g, Metiler Instrument Corporation,
Frinceton-Hightstown Roed, Hightstown, NI 03520,

E2  Balanee, Elceionic, Top-Loading, Model TP4KD, 0 to 4000 g, O'haus
Corporation, P.O. Box 900, 29 Hanever Rozd, Flotham Park, NI 07932,

v
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o~

+. ¢F. ==

“r -._

I DL

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

E.4 ﬂmshﬁon,ModdB.MHﬂdeach:dmnpu\y 2850 Centerville

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

ES6 . EvnponﬁorQMASModleO.thmemmtmdAnﬂyualsM

e Lm.ﬁwyszn.wuhana.mm. .

E7 Gas chmmmlmph. 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.,'J'STTEqumbleDr Edemnc.MN 55344-3676

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

Mmmwmsmmpamlw Aon
Asbor, M1 43103.

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

EIl mefold.Achmd@S?ESyﬂmmbgmmbum-Gﬁs Curtin )

Matheson Smenu.ﬁc, Inc. - ) .q . A

,\‘\.

En2 Waterbuh.sthmamlugmmbuzﬂ-ﬂl omum:-s.muﬁc.

!nc» -,

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

F.t Bntﬂcs 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:

rioaee 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 Flash,wlmunc.ghs.zs-m!.,lﬁmmr.h pwnd—ghsnmppq-._gau.log
oumber 393-298, Curtin Matheson Scientific, Inc.
F5 ﬂab.vohmiqghs,lOﬂ-mL.Kimuxwhhmmd-glasssmypu,mnbg
number 104-323, Curtin Matheson Scieptific, Inc,
Fé Hasks,whqumzmxmaxmﬂtgvmd-ghﬁmppc at.nlog
cumber 104-331, C\nunhhthﬁonSumu.ﬁc.lm
R mmwmﬁqmlmmmmﬁmmwmmm,mm
aumber 104-364, Curtin Mathesan Scieatific, Inc.
F.3 Pm?mmdmbhsy%&mmsmmbg
number 0£1-083, Curtin Matheson Scientifie, Inc.
F9 Plpd:.gmdmmd,mddwermml.mmo-mL ats, Corning, catalog
number 250789, Curtin Mathesan Selentific, Inc. Co
F.10 Pxpcu.volumm:,QmA.tnddnu-lnmLPyzu,uxdogmbamsw,
Curtin Matheson Saicntific, Ing.
F.11 PlP“&Wlnmchw.GmA_todaﬁvu-lOmLPmuhlogmbermw
Curtin Matheson Scienfific, Inc.
F.12 hmwlmmﬁm&mdﬂmsommmogmzswo
Curtin Matheson Scientific, Inc.
F.13 melmgﬁm&mdd:v«lOﬂnﬂ,PymuﬂlognumbuMl
’ Curtin Matheson Scientific, Inc.
P.14 Pimmﬁm&bdﬁmls.ommmgmhum
Curtin Matheson Scientifie, Inc.
F.15 Pipets, volumetric, Class A, (n deliver 20 OmL, Pym:. catalog numberlso—m
Curtin Matheson Seientific, Ine,
F.16. _Pipets, volumetric, Class A, ta dchverZSOmL,Pyrex.mulognumbchSMN

Curtin Matheson Scientific, Inc.
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FI7 'Pipds,whnnmc. CilasA.hodehvaS0.0mLPym(,m]ogmmhglNGﬁ
- Curtin Matheson Scientific, Inc. - .
L 31 1 ‘-Smppas.mmbc:9 u'otmd—ghss.!(:max.uﬂ!ognmnba-zw-lu mﬁtF.l
Curtin Matheson Scientific, Inc.
F.I9 SWPPeﬂ-nnmberB g:mmdglas.l{nmx.walognumbcrzw-tzl o fit F.5,
Curtin Matheson Scientific, Inc. :
LIRS & It Ssoppu-s.mmberld gromd—glas,K.umx.cmlo;mmhaZlD-lE o fit F.6,
Curtin Matheson Scientific, Inc, -
; F21 W;mmnwwmkmmmwzw-m 1o fitF.7,
Curtin Mathcson Seientific, Inc. .
- S 47N sm@ﬁ.:upnﬁumwmmmﬁugm-ms,nm.w .
commy_ . . L. . at
L FB ‘-Tmmbe.glas,lﬂ-mL.tlwmded,IGmbh.aulogmmb:moﬂﬁ Curtin
Mll'.hnsouSumuﬁc,
S TR memzﬂmmmmmmmswlé@
Hewlett-Packard Company.
' . N T [N N : ] .-"-i. -l
GF . Mateisls (Nots 03) 7O+ ot Ao e 1T ;
3 .'. ' = ¥
. G.1  Adapters, SPE-reservoir, J&W, ula!ogu\mb«!BS—inZ,&HﬂnMﬂhmn
PR Scicofific, .~ ' ” . s
s (2 ° Air, comy d, catalog numb l!NlOl'n.'Gam,?mlmdAvmse.Da .
R Moines, IA- 50302 - N CT
.. G Caps,p]asue,mﬁhued, smc45-400 malognmnba-m-ﬂl loﬁtFl
S e QdehesunSclenuﬁc,[nc. :
pe ‘GA Caps, pharolic, PTFE lined, size 15415, cata!ogmmbcrzz&lﬂ o fitF.2 and

F.23, Curtin Matheson Suennﬁc. Inc. o
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GS  Canridges, SPE, Accu Bood, catalog namber 274-354, Curtin Muh,@on
Scientific, Inc. -

G686  Colump, 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 RmvomSPE.?O—mI.J&Wumlogmxbcﬂm Q:mnMathc.snn
Scientifis, Inc.’

Q.1 Rubbér bands, 14" x 312", aulognmbummom Quil Corp., P.O.
Box 94080, Palatine, IL 60094-4080.

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

G.13  Sepmm, 11-tam, law-bived, eatalog number 5121-1263, Hiwlett-Packard
Company.

G.14  Swabs, cotton, catalog number 258092, Curtin Matheson Scientific, [nc.

G.15  Vial closures, 11-mm atuminum, FTFE-lined, part numbér 5181-1210, Hewlett-
Packand 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 Residos Quality, EM. Scienee, catalog number
: MAXQ]16-1, Curtin Matheson Scientific, Inc.
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. H4 Carres gas, belim, Ultra High Purity, Geriex.

MCPA Task Foroe Three
Study ID; 364C-102
. ' Page 36 of 64

.‘_Msmoowmmqmmm s Coe . PagEBef®

. H2 Ammonium hydroxide, 28 %, EM. Science, catalog number MAX1303-3,

"Curtin Matheson Seientific, Inc. ) -

H3  Boron trifluoride/methanol, 12%, catalog number 26,412-1, AMrich Chemical
Company, 100 Wes Saizt Paul Avenue, Milwaukee, W1 53233,

L e e
hey s Tl

HS qum&hmmmmogmbummzss-lm
Matheson Scientific, Ine.  * o

H.6 WLWPMR@&EMEMSMMW
* MMX(484-1, Custin Matheson Scientific, Inc.

H? memmrmngmspmm.mtmmbwsw
*~  Hewlett-Packard Company.

‘K8 Phosphoric acid, H%,A(S,Ch:mcﬂdognmbﬁﬂl—ﬂﬁ.@rﬂn

" Matheson Scicatific, Ine.

H9 . Sodinm bicarbanate, p ,E.M.Sdmeaﬂlogmberms,&nﬁn
MﬂhwnaSamnﬁc.inc. -
HI0 s:mdmds.mlynal.(ﬂmos) ]

H10.1 - #@h]om}mmylpmxymmudd}dhylhmlm
. H102 | 4-<chloro-2-methylphenoxyacetic acid dxmcduylamm: salt

H.103 - 4-chloro-2-methylphenoxyncetic acid

H.10.4 4—chlm?,methylphmuxymicadd wethyl m

H.11 Wm.daonmdmn,wgmmmmmwﬂw.m
. deionizey resin tanky, Culligan Wuq-Condquomns. 415 Gan:wzyDnve,Gmnd

Forks, ND 58102,
. Reagents (Note 0.2) L 3t .
l'.I' A ium hydroxide/methano! solution, 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 % AddSOmLofmcdnno!_innlOO—vavllunmi::M
. &dd 20.0 mL of 85 % phosphoric acid and mix. Dilute to volume with methanol

] Aczstone/hexans solution, § %: Add 10.0 mLof.acetmc to & 1000-mL
volumetric flask. Dilute to valume hexane and mix.

14  Methanoliaceione solution, 10 %: Add 20.0 mi of methanol 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
! vohmuicﬁ:sk,lddls.ﬂnﬂ.ofasxplmwcaddmdmix.' Dilute to
volume with DI water and mix. .

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 volume with IH water and mix.

I Preparation of Standards - ..

Fortification standardy

Il MCPA 2-EHE analytical siandard. Weigh out 0.1000 g MCPA 2.EHE
analytica] standard onto a pieca of weighing paper and transfer to a 100-ml.
volumetric flask. Rinse the weighing paper with methrtiol and transfer the
rinsate to the volumetric flask. Dituts to volume with methanio] to prepare
1000 pg/ml. stock solution.

12 MCPADMAS amlytical standard. Weigh out 0.1224 g MCPA DMAS
anadytical standard onto » piece of weighing paper and transfer to a 100-mL
volumetsic flask Rinse the weighing paper with methanol and transfer the
rinsate to the volumetiic flask. Diluts to vohune with methanol (o prepare a
1224 pg/mL stock sohution equivalent 16 1000 pg/ml. MCPA (MNote O.4).

I3 MCPA analytical standard, Weigh 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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LRI SR B
. 4, Tahmclmhdmeluﬁm&omJ.lmljldsui:ﬂydilmm}ﬂmln
A ¢ 3" givenin table J4, Bach staud d can be prepared scparatcly or in combidati
¥ ", .v .3 by combining 1 mlof cach 1000 pgfinl. solution from J.1, and eithet 12 or I3
' in 8 100-tmL volumetrio flask and bringing it 1o volume with methanal

oy (MoteQS). . . .

DR N e N R B TN F o LR S &1
Fortification Solutions: * -1~ Tt TF Tobs s

: L R0} e @ - @ .M [N %) ]
* Conkof  Aliquotof ° Final Volume Cone. of Fortified
R Inital:  ofDiuted  Fimal Cone. in
ST Sohutigh)' ) Selion ' SelwfenorSalon 7 favwlol)
co ww! pgml e ot mLe e o wemb * pghnl ‘nglml. _
1000 76 ¢ 100 - e 100 1000
T e lwiee 0 o . 10 100
. e bem e g T BV eigad e Lo a00m VI 10 T 8T 100

£ *'"E"'l.o""'lr e ,lo A R IDO i ' 0-10- I.o .

a) 1ol of the selation in cofumn 4 por 100 mL of water sample equals the

o _ concentration given in column 5. - o B ¢

35 MCPA methyl ester analytical standard. Weigh out 0.106% g MCPA ME

o analytical standard onta a plece of weight paper and fer to & 100-mL

© v volametrie flask l}inse!heweighhgpapuwiﬂr_nmhmolmdhmsfuth&
o+ rinsate o the yohmnetric flask. Dilute to volume with methmmol o preparca :
' S 1069 pgfak stock sobution. equivalent to 1000 pg/mL MCPA (Note 0.6).

R IR A S PR TR |

o e ung

R -
4 !
f
.
. N
T

Sty ot davoe vienll
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J6  Dihute the 1008 pgfmL stock solution of MCPA ME and MCPA 2-EHE with
bescane in the following mammer 1o obtain a series of calibration standands that
contain both enalytes from one-half the LOQ w 10 times the LOQ (Note 0.7).

Cane. of Aliquot of + Finat Volume Conc. of

Initial Tnitial of Diluted Fimal
' T A ml, mL., uelml. . .-
. _ 1000 10 100 10 : :
. 100 - 250 .. . 100 . 25
25 . . 10¢ 100 ‘035 ()
100 19 koD 010 (%)
025 T200 100 0.050 ()
025 100 100 0.025 (b)
025 50 L

(@) the MCPA ME standard concentrations ars equivalent to MCPA

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

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

K. Instement Openating Conditions R

K.1  Setup the instrument using fz specifications, Inlet liner, septurn,
- mdco[umnshouldbemsﬂﬂedonﬂmsphdsphﬂmpoﬂoﬁhoG(‘JMSD
mdmgmmmmwﬁuuomwm&ughm

K2 . Perform an mitotune on the instrunent before the analysis of a set of samples.

. The fons at mfz 69, 219, and 502 from perfitiorotributytamine (PFTBA) are used
to nutotune the jnstrument. The adfusts MS p {ers and calibrates
the masd axis so that the instrument will a:h:evcmaxunwnpufommce.
Results from the autatune report should be compared on a daily basx:topomt
omdn&sordnmdfmwnmclumnz
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;K3 'l‘belm!mofthehrget Iytes is performed in the pelected-ion-mpait
Coa 0 (STM) mode. mim:obmommmdfaucmmzmnduz-ﬂrEm
4o cwedd s . shown belown Iy .
e —|  Amalyte '] Quantiadonlon | Qualifierlonl- | Qualifierlon2
. MCPAME e - o155 |0 26
. 7" | MCPA2EHE 3z - EN 200
K4 . Tnmd(GOMSD)operaungooadmonsforlhema!ysuofMCPAM‘Eand IR B
,(. it MCPA 2-EHE sre summasized below: ' "
. o . o ol |"1
- ., Instwoeasston . Hewlett-Packard Model 5890 Series Il Gas
. 1 Chromatograph/Model 5972 Mass
. e i ] ive Detector |
BRSO RN A : -
by CGalwmm,” . WL HP-SMS;025mmid.x 30 m,025um
S s o o Glmthickmes LG »
Ovm'l'anpmne ’ + Hold 31 £0 °C for | mib, then ramp from
; §0°C t0 300 *C 2t 30 °C/min, then bold - 5
e PRI il
H -

R -
. Injeciof'l‘etnpmm

Transfu-lm'!‘mpq:m:e

.

CamerGas N ’

b .
©o L, CovteGamowRie
F95 7 bt iore
lnje.&iunMode
) Injoction.[.inct

Injector Purge Dalay |

" Helium

" 250°C.

et h

-

)

Er R

- .
I mU/min ,, .

I e
mem g T

Splitless
" Silanized single.taper

1.5 min
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Septum Purge 100 mLAmin (Helium)
Injection Velums . 24l
 Tanization Potential 76V
* Electron Multiplier Voltage . 1400 to 1900 V {typical)
Drwell Time ) 80 meec
K5  Mass spectra for MCPA ME and MCPA 2-EHE are. shown in Figures 1 and 2,
respectively.
K6 Confirmstion

K61 Injoct the series of calibration standards described in Section .6 and
determine the peak areabeight for the quantitation and quatifier ion for
each analyte, e g. MCPA ME (m/z 214, 155).

K62 For each standard of each analyte (Section K_%), aleulate the
confinnation ratio. The average confirmation ratio of the standards will
be used to confirm the presence of each analyte in the water samples.

for MCPA ME: R
qu-mmﬂmmmmm__
, Peak Area of Quantitasion for
Confirmation Railo w Peok Arco/Height ot miz 185 .
Peak Area/Height acmz2i4 - -,

Le. Confirmation Ratio = 2128
2563

Confirmation Ratie = .79 . 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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Anyofﬂ:eduuml;siadmﬂﬂormhmdybmbe\mdasdm
quantitation o confirmation mmnmgmmmmmmm .
ql.unmauonorthﬁum - T ST '
| . Raeovnqr of MCPA DMAS, MCPA, and MCPA 2-EHE from Water -
Ll Placs 100-mL of sample irito a serics of 200-mL wids mouth bottles. -
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L3  Add10mL hexane. T I
L4 AddSmLmNcho,mdup T el e

LS. Shakcnmplaonampmatmg shakcrall&ﬂ:pm for 10'min.
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L9 Usmg!thﬂASevapoMor mnmmetbehmcto4 0 mL at 50 “C under
150 m!'Jmm au'ﬂow(No(e O.B)md {abel FRACHON A,
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t, qetgar
Tfussoluuonoonmm\‘heMC?Az-EHEand wlllbeeombmnd with the MCPA ME for
final quastitation. . .
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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—anhqumorlij,PO.sohmmmmnmebouh Prss the semple
through the column at 2 drop/zec (4 to 5 ml/min). After the sampls has passed
through the enlumn, 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 { % acctone 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§ % ammoniwn hydroxide in methanol to the sample in the 20-mL
lest tube.

Evaporats the cloats to incipient drymss at 50™C under 200 mL/min afr flow
(Note 0.8).

Add 005 b of methanol to azeotrope off the water carried over ffon the C18
column (Nate O.12). .

Add 0.5 mL of 20 % phosphoric 2cid in metbanol.

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 ocexsionaily during the incubation for tightaess (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 waler.
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g oo L24. Capmdshakeonavomtshakerforjmm (Nmou) N
T L23 . Cmmﬁnngurz mmutu:lZDﬂﬂrpm. ‘ S e -,

L26 . Umgadispoﬂblcp:pd,mmedwmhy:ruﬂdmd.
L27 Mxxlh:stmplconammmgrfuerimm:athighspad(NoteO.ld).
¢ L28 lecapanmofthchmmmaz-ml,uummavm up,andumpﬂmvm!.

- ..+ L29 Inpuul-pbnhquolonmepschmmﬂogmphforqmnummglm
sclective defocator. . Lo

. L30 D«mmihemncmﬂmnoflheﬁmlw[uhmmug/ﬂﬁ‘mrhemdud " o -
e aive. mwmmrMMCPAﬁmdszmshﬂmm
I-'igmcsiland4 rupe:uvely. SN e e g

Calcu[a!e 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: - N s L FEFLENS L toey
o 1o hgfml in sample = ngfrd. mﬁmf:dmonx quﬂdiﬁamrﬂm:mfaaor e

Percent Recovery =

4

-

TypimlrwuvmuforMCPAmdMCPAZ—EHEmbcfomﬂhszhlmde “
respectively. *

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

. . i, Tegr ™ 211
M2 Deteming the o for of the final solution in ig/inL. from the sundard
pr e SR gm0 et Qe W)

M3 &lmlz!cmenglmLmtbeongmaInmplebymﬂuplym‘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 .mmp!e = ug/h-rL in ﬁml wlm!on x40 x nddi.rfomi’ di?uﬂan factor

5 througl: ?

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

Lavwest standard (0,0025 pg/mL) -
one¢ reagent blank |

one control

oot recovery at the LOG
0.025 pg/ml. standard {LOKYH
ons recovery at the LOQ
ficld sample

field sample

0.050 pg/mL standard

field shmple

field samplo

ficld szmple

0025 pg!ml.. 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 convenicnt 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 1 those specified may be substituted with the und fing that their
pﬁommﬁbewnﬁrmedbyawiswm L s

"3 . Obtsia from Sampking Coordinator, Foramations, DowElanco, P.0. Box 63689, v
Indisnepolls, Indiama 46268-1083. . | 1< - .ol

04  Themolecular wciﬁ of MCPA DMAS is 24557. The maolecular weight of
MCPA is 200,63. The matio of MCPA DMAS to MCPA is 1.224. When
0.1224 g of MCPA DMAS ks weighed out it is equivalent to 01000 g of MCPA.

Weighing out the standards in this manner saves having to make a molecular
weight ascrection for every analytical sample. o . .
T ] . - "1

05  Stndards from 12 and 1.3 each conteibute MCPA. To miqduplica(ioq. of

- MCPA, anly one should be used. ) . L :
. - Pl

(06 The molecular weight of MCPA ME s 214.55. The molecular weight of MCPA
i£200.63. The ratio of MCPA ME to MCPA is 1.069, Whmﬂ.lOG9guf
MCPA ME s weighod out i is oquivalent th 01000 g 6f MCPA. Weighing out :
dwm:dshﬁsmnuammﬁngmm;gmlmhrjgﬂghtmmﬂun o
for every analytical sample. ) - . . '

07" The inital ditution of o methanelic salution should ot be greater than 1 mL f
mzthznoldilumdmlOOmeithhmnetocmmmcmysolvgui:mﬁxibiﬁty L
problems. . ... - - - ¢ . . : )

- . . e . o o |-: .

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 Addwidowaeraetlly, . ..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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‘0.1z
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0.14

015

Remove water droplcts by using a cotion swab m:bsorbﬂwdmplus Rcsldu:]
water can inhibit the derivatization process.

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

lmmﬂwmbcmmemmlhcmdepdusﬂnhqmdmlh:vnl

mmmmhmﬂywm&mmﬂnmmm
rubber bands,

Asnndaﬂshmndbem]ecwdauhebegmnmgandmdofewhnmpknmmdu
lcast every four samples (hroughout the run. One of the standards must be
m;eaainmdnnngthenm,butsemmd bymgcn[bhks.mtmls. or field
samples (Refes to N.1).
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fea - o P .

.bylppmpnzmimmg hods. A g to or publish the
ormpanshw!quumwnumpmmmﬁumtthCPAT:skamw.

T T e L bk bl et b b bl

The information p d berein is pr d in good faith, but no warranty, expressed or
oﬁmmsemplwd.ungenwuﬁnednm from any pateat owned by members of the MCPA

'TaskFomThmorbyuImmbcmfmed In the hands of quatified personnel, the

pmoeduns are’expected to yield results of sufficient accuracy for their intended purposes; but
el are caulioned to conll lherd:abthtyofthezrtcduuqms.eqmpmmt,mdstmduds
| in whole
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Teble!.  Recovery of MCPA from Water. -
ng/ml, ' ]
—Added : Found th Rocnvery -
[ S " 108 103
1.3 t13
113 1i3
112 T2
154 154
113 113
10 i1t
. L.o4 104
0.92 92
0.91 o1
' Memna LOG= 111
Standard Deviation s 17
= 10
10.0 .30 80
23 83
o | 6 - 86 -
96 %

Mean of ot tecoverics= 104

Standard Deviation= 19
n=_}4
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™ TS g Fruniig
Lo gl e e e e e

Added Fottnd il % Becavery
w10 T T Tt QR e s e - 82 -

;, 121 - 121

i - 105 105

e 113 113

093
095 .
Lol

95
10t

C 93

83
23

Meanat LOQ =

. . Standerd Deviation= 13
’ n~ 10
. &7 '
' - 87
100 746 75
e 844 24 -
. R Mean of totil recoveries= 93 *
o — mm——t et Stendard Deviation= 13
‘. . n=_ 14 *
o LAA)
i
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FIGURE L.  Typical Mass Spectrum ufMCP;\ ME.
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MCPA ME Corx. as Acid Eq. (ug/r)

FIGURE3. TypicalStandard Curve of MCPA ME.
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MCPA ME {(Acid Eq) 2106 0025 . 10
. MCPA 2.EHE 530 00Z5. . ... 10

FIGURES. Typical Chromatogmm of 2 0.025 pg/inl. Analytical Standard,
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FIGURE 6. 1 Typical Chromatogram of & Contre! Wat
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PeakArea  Coneopp/ml  og/mlinSample _ % .

Becovery .
MCPA ME (Acid Eq.) 2105 2.026 1.04 104
MCPA 2-EHE 437 0.022 038 18

FIGURE?. Typical Chromatogram of Control Waler Sampile Fortified at the Limit of
Quantitation, 1.0 ng/mL. ' ]
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