Cover Sheet for

ENVIRONMENTAL CHEMISTRY METHOD

Pestcide Name: Esfenvalerate (Asana)

MRID #: 417880-01
Matrix: Water
Analysis: GC/ECD

This method is provided to you by the Environmental Protection Agency's (EPA)
Environmental Chemistry Laboratory (ECL). This method is nor 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 Ehzabeth Flynt at 228-688-2410 or via e-mall at
flynt.elizabeth@epa.gov.
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ABSTRACT

Twe'my-four'samples of spray tank mixtures from six application times of the
cypermethrin mesocosm were analyzed for cypenmethrin for independent laboratory
confirmation of spray application mixtures. Water samples were prepared and analyzed as
described by FMC method number RAN-0226 with the exception that a (.33 mm id fused
silica column was used in place of the packed column svstem described in the method for
GC analysis. Simultaneousty with simple amalysis, two laboratory fortifications and u
laboratory control were prepared and analyzed to ensure analytical accuracy. Sample
fortifications did not vary more than £20% from their nominal values while laboratory
controls did not exhibit any interferences with the analyte. Field control samples from each
application time did not exhibit any interferences with the analyte. Concentrations of
cypermethrin ranged from a maximum of 26.35 ppm to a minimum of 18.37 ppmin spray

tank samples.

INTRODUCTION

Twenty-four samples of spray tank mixtures from six application limes were
-unalyzcd for cypermethrin for independent luboratory confirmation of spray application
" mixtures from the cypermethrin mesocosm study. Water samples were prepared and
analyzed as described by FMC method reported in RAN-0226 with the exception that a
0.53 mm i.d.‘fused silica column was used in place of the packed column system described

in the method for GC analysis.

: MATERIALS AND METHODS
MATRICES:

Twenty-four spray tank mixture samples from FMC Mesocosm study A89-2847
were received at PTRL-West on December 10, 1990, Samples consisted of six sets of four
samples, with each set composed of a field control, recovery spike, initial tank and tank

‘end aliquots. All samples were received frozen and remained frozen until analysis.

REAGENTS:

Ethyl acetate, Fisher Scientific. Optima Grade

Ethanol, Gold Shield Chemical, 200 proof )

Inert ingredients mixture of Ammo 2.5 EC Insecticide. FMC Corporation
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n ,J‘:-.{"i ' l.', -
STANDARDS: - I :
O T R T L I PRI FEPIE FPLR AU Ty i '\m-"‘"" R
SNy ..Standards 6f.éis- and trans-cypermethrin were reccwed at PTRL- West on December
U 10 1990 and January 29; 1991 Stock solutions of 1. m_/ml and 10 ma/ml total

- cypermethrin were prepared in-ethanol 10 be-used for dilute standard prcpamnon and
o sample fontifications.:. ‘Analytical reference st: mdardq were relumed io spbnsor after
.+ .. preparation of stock solutions. ‘Stock solutions were stored .lt <0°C until used for siunpie
+' -, -oor standard preparation. Diliited: stanitiird solutions of-Q. ()23, 0.05, 0.1, () ) ‘md 0.4 ng/ul

v ¢ .wvere prepared inethyl acetite for'calibration and linei unv standards. These were stored at
RS _0°C until used for analysigist, (7 L TS e LT T e e
m S BRI S, (R U AU RO ML U B 3
ALY ANALYTICAL \dETHOD R E R T

Frozen aqueous s.umples were thuwed by standing at room temperature overnight.
Once thawed, the samples’were 'vigorousiv sh: ken lor .lpproum iely 13 seconds o
thoroughly mix the saumple.
&g noThe laboratory control was prepared bv the udding 58 pl ‘of lhc Ammo 2.3 EC Inent
T lnﬂTcdlcms to.l'titer of tap water in u stoppered aradu: \ted whnder and’ shakmﬂ for 15
L ic seconds to prodice a homogeneous solution.” L1bor.u0rv comrol (1 mer mp water with
& i 7 38l inens) was preparedon the following dares: Lmuarv 29 (set #l) Fcbru.uv 7 (sers #2
oA “qand ), February 8.(sets'#4 and 3),:and Februiry 13 (set #6). Two 700 ml aliguots werc '
removed to 250-mi stopped g graduated cylinders anid it third .1hquot removed for the
laboratory control sample. One 200-ml aliquot was fortified with 200 pl of 10 mg/inl
cypermethrin stock solution and the second 'With 600 pl 1o produuz solutions of 1} and 30

ppm cypermethrin respectively. ,
One-milliliter aliquots were removed from the \.nmples leor.uory control and

v ', laboratory prepared fortifications and- addéd io 190 ml of ethyl .u.cuue in sroppeled 250-m}
i, .- graduated cylmders The volume'was adjusted © 200 mi with elhyl accm[c aind ‘mixed
e, thoroughly-by shakmg I'5 seconds. ' Aliquots of the diluted samplc; 'md Lnbm atory

L -~

». prepared-samples’were placed into GC :futo“sampler viuls for an: 1I) sis:’

GC ANALYSIS: | o | -

. , B .
[ KX L R T S N O B e

Samples were unalyzed by the’ instrunientation outlined below - L:.mu l.lcsc

‘parameters, a.retention time'of approximately 34 mindres was Obtained for the .m..l_\zc.

RO | S ~.000549
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The standard eluted as a single broad peuk even though composed of more than a single
isomer. Standard and sample injection volumes were held constant.” Samples were injected
in the followma order: 2 ethyl acetate blunks, linearity standards, 0.1 ng/u] calibration
standard, sample, sample, 0.1 ng/ul calibration standard, sample, sample etc. Samples
were bracketed by calibration standards ut both the beginning and end of the run. If the
'van'nbility of the calibration standard between runs was greater than #20%, the sample set
was reanalyzed. In addition, if the linear regression of the standards yielded an r2 of <0.95,

the sammple set was reinjected or reanalyzed.

INSTRUMENTATION: Hewlett Packard 5980A Gas chromatograph equipped
‘with electron capture detector, 3396A integrator, 7376A

Autosampler or equivitlent

COLUMN: DB- 17 fused \l]l(. lLqumn I5nrx .53 mmid, 1.0 um film
thickness, (J&W Scientific)

"TEMPERATURES:

Injector A: 250°C

Detector B (ECD) MAFC

Oven Temperuture: 24 °C (iS‘Olhénﬂ:ti)
GASES:
| Carrier Gas =N2 @ 30 ml/min

Makeup Gas =Methane (5%) in Ar @ S0 mi/min

INJECTION VOLUME = 2 ul
Example chromatograms as shown in Appendix B.

QUANTITATION:

The calculations were performed by the computer program Microsoft Excel™,
on a Macintosh SE computer. The gas chromatographic peak height and external calibration
standards were used to calculate the amount of cypermethrin in a sample. For all analyses,

the calibration factor (CF) or [(response/ng compound injected) 1] was calculated by

CF = nyg injected standurd/standard peuk height

000550
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o Thl§ response factor was updatcd after the injection ofe'lch .calibration standard by

s aver.lgmg wuh thc prevxous response f.u.torx . The upd.ucd calibration factor was used to
.-'--'- L L S
- nlcuhlc thc res:dues m the samples using the, formu!.t

+ '

IR I SR TIPS
TR A T S RN R ATEI E I W41 PP T SR re R A P A ,
- N . PPm (ng/mg) = CF xi[sample peak hcu_ht] X DF -
R EPEE IR o he
RN NY R TP TR N A R S SR P S S
ceg .l‘ where DF is thc dx]unon factor represcnun“ I/mfr of sample m_;ecled A sample calculation is
L0 v

shown bclow from Sct #3

.

. . - . ,' . ..
T ‘?;.;TT «1 K . % . .

Run #1702 was the 10 ppm fortified sample with a peals. hCl“hl of 786
CF average = 1.334 x 10 TSR S

A R DA S R AP

f DF- 1/001 mg= IOO/mg

,A‘.

la‘;

ppm = 1. 334 x 10} ng/peak hCl“ht x 786 pc.lk height x 100/mg = 10.48 ppm

These results are shown in Table 11.and Appendlx C.
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| RESULTS AND DISCUSSION
RESIDUES: /

' TS MR N U |
' F el
Of the six field control samples, none werc tound to have any residue ; of

cypermethrin. Field recovery splkes rmged in conccmruuon trom 21.34 10 29.01 ppm.

b,
1

Initial tank aliquots r:mﬂed in concentr.mon from 18.68 to 26.55 ppuy 'md n general were

slightly greater than the tank end conccntr.mons r.mﬂmg from 17 60 ppm 10 22.73 ppm.
A e
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RECOVERIES:

Y B I LA I T S ;-_ T .
Recoveries for laboratory preépared fortifications ranged from a minimum of 84%
’ for set #2, 10 ppm fortification to a maximum of 120% for set #6, 10 ppm f‘omf'mnon

Recoveries were within the protocol limits of 80 and 120%. Lab control mmplcs were not
found to have any interferences with thc amlyte of interest.
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= CoE CONCLUSIONS
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UL EL

Samplcs of t'mk spr.w mix prep.lred for pond ‘:pplm.mon in F\1C s vaermethrm
meso<:osm study were 11\ zed bv PTRL- West for mclcpendent leor‘uow concentranion

conmrmmon Reco»ene: for I:tbor'uorv prep: wed samples were within .m.c:ptecl limits and

cnTns e

control samiples, both f:eld nd I.ibor.uorv were not found 1o have ¢ any interferences with
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ALY L L s

000551

573



. PTRL Projeet 275w
FMcC Btwldy Hamber AB9-2847

Page 12 or 35

the analyte when ana]yzc_d by gas chronm:ography. The method was modified in that a DB-
17, 0.53 mm fused silica column was used for GC analysis in pl

ace of the recommended
packed OV-17 colurhn with no significant difference in retentio

N time or Sensitivity.
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. .' - TR
. -Table I: Calculated Concentrations of Cypermethfin'in Spray Tank Mixtures
! ; - ] . Lo [ Y

-

R S A Bt .
e “ L SRS SUE SR L o Amount
PR SEETEETE IR Sample Dite of Cypermethrin Found

- Study Dav  Number Analysis Sample Type (ppm)
Day 35 318B February 13, 1991 " Control 0.00
310A - o - Recovery Spike 25.84
' 320B Tank Inital 26.55
' 321B - Tank End _ 21.33
Day 42 1068B  February 8,1991  Control 0.00
1054B Recovery Spike 21.34
1064B ' Tank Inital " 18.68
1066B Tank End - 17.60
Day 49 2142B ° February 12, 1991 Control 0.00
21328 Recovery Spike - 29.01
2i44B : Tank Inital 19.62
2146B _ ' Tank End 18.37
‘Day36 - 2718B  February 11, 1991 Control ' 0.00
2710B ' Recovery Spike ' 24.64

2720B , - Tank Inital 23.30
27228 : Tank End : 22.73
Day 63 3509B - February 11, 1991 Control 0.00
3306B Recovery Spike 22.80
3271B Tank Inital 19.21
3272B Tank End 22.13
Day 70 38628 February 14, 1991 Control 0.00
3856B . Recovery Spike 23.81
3863B Tank Inital 23.28

3864B Tank End _ 20.06

S . 000553
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LA Y

Table IT: Recoveries of Cypermethrin from Laboratory Prepared Fonifications

o . Calculated
Set Number - Fortification Level Concentration % Recovery
(ppm) (ppm)
Seti1 Lab Control 0.00 | NA*
10 10.31 103
30 : 31.85 : 106
Set 2 Lab Control 0.00 | NA
10 8.37 84
_ 30 27.25 . 91
Set3 Lab Control 0.00 NA
.10 10.48 : 105
30 3116 - 104
Setd Lab Control ©0.00 | NA
10 10.73 107
30 31.16 - 102
Sets Lab Control - 0.00 NA
10 10.07 101
30 27.16 91
Set6 Lab Control . 000 . ‘NA -
‘ 10 12.00 120
30 33.11 110
*: NA = Not Applicable : L Average % Recovery 102

Standard Deviation +9.6

000554
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