| vaer Sheet for

ENVIRONMENTAL CHEMISTRY METHOD

Pestcide Name: Napropamide

MRID #: " 436595-02
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 not 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

ﬂxnt.elizabeth@ega.gov.
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METHODS OF ANALYSIS AND QUALITY-ASSURANCE PRACTICES
OF THE U.S. GEOLOG!CAL SURVEY ORGANIC LABORATORY,

SACRAMENTO, CALIFORNIA- DET ERMINATION OF PESTICIDES
IN WATER BY SOL'D-PHASE EXTRACTION AND CAPILLARY-
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CONVERS.ZN FACTOES. ABBREVIATIONS, AND ACRONYMS

Cﬂuﬁnltn-' ‘ |
Muiripty By To obtain
inch (in.) 254 millimeter
acre 4,047 Mare mewr
poxnd (Ib) 0.4538 kilogram
Twhgivmhdepm%(‘q.wﬁchaﬂhemnvumdmdeym-ﬂhnhﬁx('ﬂbym:
following equation: : : : '
' F=18("Cy+32 '
Abbreviations: -
Lgum pl., microtiter ml/min, millifiter per migure
L. e mg. milligram mPa, millipascal :
oy Qeler . zyL, milligram per liter ag/ul., aanogram per microfiter
3/l hicrogram per liter mi, milliliter tmin, revolutions per minuze
A . ‘: . )
GO/MS, gas pecTromerry
MDY, methed d>zsiae Emit
RPT, relstive percent difference



METHODS OF ANALYSIS AND QUALITY-ASSURANCE PRACTICES OF

THE US. GEOLOGICAL SURVEY ORGANIC LABORATORY, *
SACRAMENTO, CALIFORNIA—DETERMINATION OF PESTICIDES IN
WATER BY SOLID-PHASE EXTRACTION AND CAPILLARY-COLUMN
GAS CHROMATOGRAPHY/MASS SPECTROMETRY . .

By Kathryn L. Crepedu.l'.l_osepri, L. Domagalskl, and Kathryn M. Kuivila

Abstract S

Analytical method - and qlity-assurance

practices were developed for a study of the fate
and transport of pesticides in the Sacramento-San
Joaquin Delta and the Sacramento and San

Joaquin Rivers. Water samples were filtered to _

remove suspended particulate matter and

through C-8 solid-phase extraction cartridges to
extract the pesticides. The cartridges were dried
with carbon dioxide, and the pesticides were
eluted with three 2-milliliter aliquots of hexane:
diethyl ether (1:1). The eluants were analyzed
using capillary-column gas ¢
spectrometry in full-scan mode. Method detec-
tion limits for analytes determined per 1500-

'milliliter samples ranged from 0.006_ to 0.047 -
microgram per liter. Recoveries ranged from 47 -

to 89 percent for 12 pesticides in OTganic-free,
Sacramento River and San Joaquin River water
samgles fortified at 0.05 and 0.26 microgram per

liter. 'mcmethodwasmodiﬁedtoimprovethe '
pesticide recovery by reducing the sample
standards -

volume to 1,000 milliliters. Internal

_were added to improve quantitative precision and

accuracy. The analysis also was expandéd to
include a total of 21 pesticides. The method
detection limits for 1,000-milliliter samples
ranged from 0.022 to 0.129 microgram per liter.
Recoveries ranged from 38 to 128 perceat for 21
pesticides in organic-free, Sacramento River and
San Joaquin River water samples fortified at 0,10
and 0.75 microgram per liter.

“INRODUCTION. . . el

hylmass'_ )

4 ; .

In 1990, the U.S: Geological Survey (USGS), as
part of the Toxic Contaminants and Hydrology pro-
mm,begannmdymdetamimthefaemdm
port of pesticides in the Sacramento-San Joaquin
DelumdSuFlucimBay. Although a grear

0 . ..

Deparment of Pesticide Regulation, 1990). AMalfa is

many s 500,000 acres harvested each yur

(California Regional Water Quality Contro! Board,
Central Valley Rzgion, 1991); about 1,680,000 Ib of
pesticides were applied during April, May, and June
of 1990 (California Departmen: -~ c¢f Pesticide

The sudy area includes the Central Valley of
California: Sacramento Valiey, San Josquin Valley,

and the Sacramento-San Joaquin Deha. The two .

pnmary river systems in the' Valley, the' Sacraments -
mdSmJoa;uinRimmvergetcfoimthedeh -
Samples wre ~ollected primarily in the Sacraments -

Abstroct



PURPCSE AND SCOPE

This report describes the analytical method and
quality-assurance practices of the organic-chemistry

The analytical method was modified to improve
the pesticide recovery by reducing the sample volume
of beeakthrou

the larger sample volume, which lowered the recovery
of some pesticides, Internal standards wereaddesll_l::
improve quantitative precision and accuracy.

intemal standards are d-1Q u:enapthepg. d-10

SCOPE AND APPLCATION

The anelytical methed s suitable for determining
ui:ﬁnc.ocsmaﬁ:osphne,uﬂcubampesdcidnh
natral-wate, ixmples contaning at least 0.05 pg/L of
each pessivide. Wuaumplumﬁlmedwnmove
suspended particulate matter- therefore, this method

Toble 1. Water solubility, vopor pressure, ang
Chemic

o Abstract Senvice r ISty rumbers for
mepesﬂcid_essfudec o9

‘ [Data referenced from Worthing and Walker, 1987, excepe

mmw.wms«mtm
ge“lﬁm:mswmmwﬁmmmﬂﬁm;qm
s -, DO ) .

Water Vapor ‘
Pesticid hubiliry CAS

[mg/L*C)] [mPa*C)} Bumber

Eptam’ 375(24°C) 4,500025°C) 759944
Butylate! 46(20°C) 170Q25°C)  2008-41-5
Pebulate* 6020°C)  4,700(25°C) 1114-71-2
Ethalfluralin! 2(25°C) 0.11(25°C)  s5283.58-6
Molinate 880¢20°C) T46(25* 2212-67-1
Trifluralin <127°C) 13.2(25°C)  1582.09-8
Simazine 5(20*C) 0.00081(20°C) 122.349
Carbofuran 700(25°C) 2733 1563.66-2
Aftrazine 30¢20"C) 0.04020°C) 1912.24.9

Fooofos 13(25°C) . 28Q25°C) 44229 .
Diazinon 4020°C)  0.097020° 333.41-5
Carbaryl 322 0.18125°C) 63-25.2
Alachlor? 242025*C) 29(25°C)  15972-60-3
Thiobencarh -~ 28249776
Malathion 145025° . 53030 121.75-%
Metolalchlor 530(20°C) LI20°C) 51218452
b2 ing! 11;%'9 0.00020020°C) 21725462
orpyrifos *C) 23(25°C)  2921-88-2
Dactha)'s -3(25°C) 033325°C)  1361.32.1

0(20°C)  0.186(20°C) 930-37.8
Napropamide! 20 C) 0.53(25°C) 41643.38.0
"Added later as part of maodifird method, '

*Howard, 1991, ' X
" "Wauchope and others, 1991, ‘

can detect only dissolved-phase pesticides or pesti-
cides on particulate maner that passes through the
filter. The recovery of pesticides from water sampies
Aje more complete if the compounds parution effi-
cienuyfrumthewwpbasemthec-smmuis'
cherni!:anybondedwsiliu. The compounds mus: be

The-USGS National Water Quality Laboratory
(NWQL) developed s similar method for determining
ofganonitrogen  herbicides in  water saroples
{Sandstrom and others, 1991), NWQL uses C-18
bonded phase with hexane:isopropanol (3:1) for ehur-
ionmdlquadmplemsmmmmrinanhmd-

2 mummw-mmummmw.m.cm
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ion moaitoring mode for confirmation and qﬁam.i-

tation. In contrast, the Califomija District organic-

- chemistry laboratory uses C-8 bonded phase with _
bexane:diethy] ether (1:1) for elution (Hinckiey and -
Bidleman, 1989) and an jon-trap mass spectrometer in

foll-scan mode for confirmation and quantitation. - -

LR

SUMMARY OF METHOD. . .. i=. "1 .

)

The analytical method develdped for the p;'oj:hrj':"'

incorporates yarious standarg USGS water-sampling
procedures (Edwards and Glysson, 1988). SPF s
used 1o recover pesticides for. analysis on 2 GO/MS.

Aﬂowchmmnhph;thcm:thodisgiveninﬁgum_

lmdamedemhdmmryisgivmbelow. :

1. Filter the water sample into 1-L bonle with a
glass-fiber, 0.7-um, nomina pore-diameter filter
 to remove suspended particulate marter,
2. Add smrogate, tesbuthylazine, (o the filtered -+

water sample. - . : .

3. Punqnheﬁltcredwamrsamplethmugh: R
disposable, polypropylene SPE cartridges
cootaining C-8 chernically bonded 1o 0.5 g of

4. Dry the SPE canridges by centrihxging for 2

L™

mimtes at 1,500 r/min {revolutions per minute),

and then remove any intérstitial water with a -

gentle stream of carbon dioxide, o
5. Elute the pesticides with three 2 mL aliquots

of bexane:diethyl ether (I:D. : -

ok

NOTE: If the modificd method'is no used, omit -

step 6. .

6. Add 200 ul. of internal standards at 0.25 ng/ub.. .

7. Concentrate the elnant with nitrogen to a final ~
volume of about 200 L.

8. Analyze the eluant using a capillary-column

 GCMS in full scan mode. . ‘

et

EQUIPMENT AND MATERIALS |

The equipment’ and supplies required for this -~ -

method are listed in table 2. Thgspeciﬁcsourusmd
models used for this method are included where
applicable. : I

The stock solutions wen-. Prepared by weighing an
spproprizte amount of the pesticide for a solution of
200 ng/ul in ethyl accute. A series of eight calibra- -

-+ |_-Elute with Hexane:diethyl ether

SAMPLE COUECTION AND STORAGSE

Collect Water Sample
b

| Filter |

'\ L i
N

Add Surrogate

o

-

Extract ;yiiﬁ.SPE -
Dry SPE Cahddges".

~ .-

.L. 1 4o R

,wl‘
Add Internal Standards

e

Concentrate | S
SR S
AnalyzcjnGC/MS

Fow chart of analytical meftiog.
(Bolged Creqa ls used only ln_n;odiﬁag method.)

A

FIELD SAMPUNG - -

Water samples from the San Joacin River ar
Vemalis, California, were coliected at a point that
provided a Jepresentative sample of the average
suspended-sediment concentration far. the cross

", section of the river (Ponerfield, 1992). 'Nater sam-

. © - Anatyficd Méthod 3

-




Botile, Teflon oxy (PFA), 3,000 €2p and adspror (Geotech Environmenta) Equipment, Inc )
Noz:le;;eion-u‘l:f l(m s ol:-uh:gfaew Gw:;c&%w Hydrologic Instrumeniasion Facility)
Flteing Filtration un; llmninun_uz-mmd:ma(% i Equipment, Inc.)
ng'jpssgfﬂsoo;,% pump bead (Cole-?m Mode] Q709042L masterflex drive (Cole-Purmes Model
Blass fiber (GF/F grade), 142-mm diameter, 0.7-ym Pore dismeter (Whatman, Inc)
Extraction

SPE(solid-phneewuion)clmdgu,' mmgof:ﬂhwned-hhaﬁemnﬂy' bondedC-Bhydro:ubonphue
(Varian, Bon-Elu No, 1212-4026) e, , . .
hﬁne.mompuitywmt(aemhﬁm )
Metering Pump, ceramic piston, valveless, 1/8-inch outside-diameter mp,
)

ing (Fhuid Metering Inc, Mode] .
sbing, ToeC 12V diameter (Co) Parmer Compan ‘
Tubing, Teflon.PFA, 1/8-inch outside di e y)
Tubing, Teflon-FEP (fluorinated ethylene p«;lyptopylene). corrugmed, 1/4-inch ourside dixmeter (Cole-Parmey.
t y ~-60
Drying .
Ceatrifuge-,1,500 t/min IEC HN-STT canridge, (Damon [EC Divition)
ioxide gas, $rade 5
Manifold (Supleco)
EIunon/Cowmn'm
Hexane:diethy] ether 1:1
Nitrogen gas, prepurifieg
standard  d-10 acenepthene, purity 99 percent (Cambridge Isotope Labratories, Inc.}
4d-10 phenanthinene, punty 99 percen (Cambridge Isotope jes, Inc.)
d-lo;:ymng.pmty%paum (Cambndgekaopehbaumu,hc)
Analysis
Gas chromatograph, (Varian, mode| !
Column, 5 percent

preayl-metbylsilicone, DB-S, 30 m, 0,250 tazer dimeter, 0.25.4m fim
thicknesy (J & w Scientific)
loo-trap, mass fpectrometer (Finnigan Corporation)

Solvent:—hisb-pm'ry pesticide quality (B & J Brand)
Methano!

Hexape

ether

Ef:éy;.lceu:e :

Organic. ﬁumnrodnnadinthehbauuy' by pumping dionizeq uuerttrou;h-PIC'lEcH‘s tem with an
Mﬁda.mbdu:ﬁvmcmwmmsﬂums%ﬁuh&) & .

mswmmmmwvmmuuamwm

r | demw-mqm'mummom%.m.%m

ey




ples were collected using a D-74 sampler designed 1o
obtain suspended-sediment samples. The sampler is
consucted of glass or Teflon parts that make it
compatible for organjc sampie  analyses.
Depth-integrated samples of approximasely | L were

collection, water temperaturs, and stage height of the

river. Samples were then placed in a refrigerator and .

stored at 4°C, The storage time prior to extraction

was ] week or less; the effect of this storige ime og.

analyte degradarion is being investigated in a separate
study. Samples from 2 cousecutive days were com-
bined for extraction. oo e '

Water samples from ‘the Sacramento River at
Tower Bridge in Sacramento were ‘collected three
timcsnweeka:apoimnwduoen!crofﬂow,whi:h

under normal flow conditions is representative of a

cross section.  Depth-integrated samples were
collected with a D-77 sampler equipped with a Teflon
bottle and Lozzle. The samples were stored in the
refrigerator at 4°C in amber bottles until extracted.

CLEANING PROCEDURES - -
i

Sampling containers and equtpmcnt. aluminum fil- - -

tration unit, and metering pumnp for SPE were cleaned
with a phosphate-free detergent and then rinsed with
distilled water, organic-free water, pesticide-residue
grade methanol, and organic-free water, in that order,
The sample containers were air dried before they were
capped and stored in the cabinet. The Teflon bing
on the equipment and aluminum filtration unit was
covered with aluminum foil to prevent contamination
between use, SPE cantridges were precleaned with
6 mL of hexane:diethyl ether (1:1). :

SAMPLE PROCESSING LR e
FLIRATION

Water samples were filtered either in the field or
within 24 hours oftheinn'iva.lnthe!abcmory. The
samples were pumped through a Teflon line into an

inum filter holder that holds s glass-fiber filter.
Filters were prebaked at 450°C for 4 hours 1 remove
Any organic contaminants. The pump was equipped
with a masterflex variable-speed drive and a Teflon
diaphragm head. The filtered sample was collected in
a 1-L baked (450°C) amber giass bottle, .

D
H

t

!

BRACTION R

Mo

. ‘_'j'rf} o

[

¥ -

_SPEcam'idgeswmpradeanedwi:bthuz-mL .
eliquots of the eluting ‘solvent (bexane:diethy] ethey
1:1). The canridges were allowed to drip dry before”
eachmmappedinfoilmdplmedinaghssjar.

’I'heSPE:amidgeschMMedbyadding},,
mLofmethanolfollowedby3mLof_crgznic-&e: '
witerjustbefareemcﬁngmcsample. The silica in
me_u_midgcmgotbwomedrydnﬁngmg--

wmﬁnsedwithmhanolanddwnwiﬁ ic-free
watcr."l‘hecaruidgesmplacedonammﬂ’oldud
dri'cdwith.wbond_ioxidqarnin'ogmguumkh
for about 1 bour or until dry.

AP

AnhidalcaﬁbuﬁmoftheGCJMSusiagmnda:ﬂ NI
solntionsconainin‘gallthetugapaﬁciduwu.:
acquired before the samples were smalvzed. The
calibration was checked byinjectingalcaﬁbnﬁm'_ ‘
nandudsoluﬁonnlunegay&bmdwhgample
mg’esﬁonequaﬁmfwthmlyteulibruimma
concentration range of 0.033 .ty 417 el If the

‘.comhﬁoncoefﬁcunummﬂmao.”.me

ca!ibmionwumptedmdthesoﬁwmqmtiﬁad .




Table 3. Retention time c.nd quantitciion jons fo} pésﬂcues and surrogcrté compoung for ongiret

onalytical fnethod
(S, swrogate compound: min’s, minute:second: m/z, mas- per vait chywged; ~ ney applicable]
Compound type or time ion confirmation confirmuatics
Dumber (min:s) {m/z) fon ion
Molinate 1 1128 187 126 138
Trifluralin 2 1«08 306 264 . -
Simazine 3 1509 208 186 173
Carbofuran . 4 - 15:14 164 . 149 -
Atrazine ' 5 15:2 215 200 173
Tetbuthylazine 5 1553 214 229 73
Fonofos 6 16:01 246 109 137
Diazinon 7 16221 304 179 137
Carbaryl 8 18:04 144 : 115 116
Thicbencary 9 1913 257 125 100
Malathion 10 19:14 173 127 128
Chlorpyrifos 1 19:36 314 199 197
Methidathion 12 219 145 125 -

the compounds detected in the samples. The con-
ditions used for GC/MS are as follows: .

Carrier gas and flow rate: Helium, 1 ml/mia & 250°C
Injector temperature: 250°C
Detector - 205*C
GC column oven :
temperanre: 90°C for I minute (Z0°C per
minute)
W 120°Ciorl minute (6*C P
-minute)
0 250°C for | minms asc
per minute)
10 275*C for 0.2 mipme
Injection mode and . )
voluqe:

Splidess, 1 .

Calculation of the relative retention time for each .

tmgctcompoundmdlhemmcompodnd(RRT,)
inthestandm.solnﬁonorinaumpleisufouows:

."%.%» RRT =RT/RT, N
where RT, i3 the uncorrected retention time of the
mgetcompounaorvmmcon:ponndlndﬂis
Mumwmmﬁmﬁmofmemm'uﬂ
ﬁmmqudm>Mclum=mmudmemm

Tab1e3:'\isl.sxherecndon&n~eandquanﬁuﬁon
ions for each ofthepesﬁcidesmdthenmpte for

QUALITY-ASSURANCE PRACTICES

Quality assurance is based on collecting quali y-
control data and assessing those datg Quality-controf
data are produced to quantitatively control the
measurement process for environrmrental samples (T L.
Miller, US. Geological Survey, wrinen commun.,
1993). The types of quality-contro) data coliected
included equipment blanks, replicate samples, marix
spikes, surrogate recovery, and standards analyzed as

samples. Instrument performance evaluaticn and

QUALTY-CONTROL DATA
EQUIPMENT BLANKS

Equipimuubhnhmuudwdmmm
the equipment was adequately clesned and po
contamination was present.  Organic-free water
(pesticide free) was used for the equipment blanks.
The organic- was poured into the Teflon




Table 4. Retention time, reiative retentien time Onc Suantitation lons for pasticides, s, =@ 2smpound, !
and inferncd standards formodﬂeqa‘dyﬁccime:-‘cd : e
. B . - ) )
Hhepmadummpedmmmeinwmduwd&quumm S.mgaucompound. 1S, Zmernal standard
Oun:s, mmute:second; m/z, mass per unnt chaged; .., not scrticable] T o :
Compound . Rﬂ::non .. = Relm—e - Quantitation Secc-4d - Thin
Compourd typeor: - tme - reteion ion - confirmation confirmation :
number (mims) tirme . (m/z} ion ion .
Eptarr. 1 . 8 . T oTa 190 7160 ' 128 |
Butylar L2 T 9y 0501 178 - 156 146 -
Pebylate 3 9.57 0.955 Ty 160 - aD4 128
Acenapthene d-10 15~ 1025 - Lo ) 162 P S
Molinate , 4- 1125 1.056 S 187 126 183
Esbalfiyralip 5 ~ R 13:47 i, 133 . 318 276 292 L
Trifluralin 6 . 1408 . 0.88§ 306 " 264 -
Simazine 7 1509 .. 0.9%0 .20 186 173 :
Carbofuran . B 15:14 ! 0.955 T 164 _ 149 - E
Atrazine 9 1522 . g9 v 28 . 200 173
Terbuthylazine s . 15:53 Y o90s - 214 . 229 173 ke
Phenantbrene d-10 |5 i 15572 . 1.000 . 133 I e -
Fonofos - o . 1601 "  1ope - 246 "7 T 109 i37
Diazinon d-10 s - .- 1614 - 1.013 314 183 138
Diazinon 11 16221 Lo2s 04 179 137
Carbaryl 12 18:0¢ 1.133 144 s - .+ 1e.
Alachlor 13 18:1.2_ . oL -~ 160 Tt 188 4 238 -
Thiobencars 14 - 19937~ ogegt h T 4 125 g .
Malathien - ST 114 toger - - I; o127 125 '
Metolalchlor 16 19:2¢ 0.200 - 162 238 . 240 .
Cyanazine 17 19:31 0.90¢ s 198 TN B
Chlorpyrifos 18 19:3¢ 0908 334 : 1% 197
Dacthai 19 19:45 . ... gs1stC T 3y 7332 1. 23
Methidathion 20 21:29- oors 145 T far L
Pyrene d-10 is 21:3¢ l.OCDU - 212 ey e e -
Napropamide 2r BRE>:2 S, - ' A 271 ST | 122
. ‘ ] N ‘- . I..V.:\ ‘-7‘ " - o . ‘f‘ - ) : . )
sampling botle, filtered, extracted, and elut=d using - -agreement of tae caiculated concemmation for any “
:hcprocednredcscribedforasamplc. If 5e conc detected anolyte was not within 2% percent .
splitter was used in sampling, the ernipment blark . - -determined by the relative percent differ. . : (RPD).
included pouring the organic-free wr - “-mgh the R .
cone splier. Equi, ment blanks werr - :d about - 1X,-X_| '
every 2C samplss and at the begrr . end of o Lo RPDe__ ik 100, . (@) :
intensive sanpling. L . ) . - ‘ ‘X N e
If ana'yes were detected mtheequxpm blanks, X-X;] = absolute value of te diference-
themmoftheproblemhzdwb:dq:md;nd A N betwech:het:-ovalnes.ahd '
cofrecied. The samples analyzed dunng_ &2t time ¥ = averige of s two value;, . X
paiodwmthenevdmmdforcammnn T e -

.

MATRIX sPys c. is

. Recovery of all target compounds wes chacked for

- A minimma of 10 percent of the sammples were . eachmnixoulregnlarbuis.Thzw;:mewu
collected in duplicate. The duplicates and amples - 4 acelone solution with . ngfyul, comeniuiion for’
Were  analyzed concurrently and reansivzed if  cach of the analytes. Aftes the water sar, - e was

dwy-m Practices 7




ﬁlleOuLoftbemnixspikcwuaddedprior _

to extraction, Thcmcove:yofuchm_lymwu

SRROGATE RECOVERIES

200
5. Volugemquﬁ-edbytbce!acum iplier w
lchienagainoflﬂo.an e



theoﬂhthemechnnicalmdmbo-molacnhrpmnps
(vactum system) and cleaning the ion-trap manifold.
Tbe electron mubiplier .
wachieve;gzinoflw.ul)mmlhnl.sw

mdthesmshiﬁtyhaddeamedmchmnmymgn :

analyte could not be detected at its method detection
i '_lheﬁlamdsowucheckedmninclyt‘or
lcnsmvnylndmp!medwhennmssuy.

The ion trap was reassembled, and d:evaamn
sysie'n was allowed to pump down for 24 hours. The

MIr-water spectrum was checked and, if it appeared i

m&'hsmwuldjunedbymingtbe
tming program. ,This tuming

Iass-specTometry ]
program used perfluorotributylamine (FC43) o -

mhimop&mummohx&oumdumiﬁviyfwthe

CALCULATION AND REPORTING OF .-
RESULTS S

‘

SAMPLE ANALYSIS AND DATA VALDATION

The sampls were amalyzed on the GC/MS
immediately after the initial -calibration bad been
nmefwanalyn'so{ﬂttargu'co'mpomdsandlhe
calibration standards Data validation comsisted of
mesmg:hemmhnesofmnduds.mmg

was changed when the voltage

* routine to quantify the

the library spectrum, the data for that analyre were -

rejected 83 a false positive. The analyst then
scamnedihe for the presence or absence
dmg@mmﬂmmmdqu
detected, the soalys s

METHOD VALIDATION _

he analytic method was validated by using three

matrices: organic-free, Sacramento River, md _San‘ ,

subsamples for blanks end low- nd high-spike

couceatrations of each pesticide. The Jow- and bigh-

spikemforlheorigimlmhndwm
005 pg/L and 026 pg/l.; concentrmtions for the
modiﬁedmdhodwueo.mnd_mdo.‘ﬁnw. The

Iowm:ﬁmmmoclonmthehmi.'sfmme .

some sample data. Accuracy .
ptmadhnbhsmzn'!(nbwkofm)for
the original method and tables € throgh 10 (a2 back
of report) for the modified nithod. The MDL's for

mmmﬁmmnwn‘(gm«m). ,

Meihog Valldation 9

t




ACCURACY AND PRECISION

tiazi wod s
Joaquin River water, The background
(uble?)w_ulddedw matrix spike

rodetmthemunlqcuncy{ormm

‘I‘hemcanlccmuy' for the compounds
Hg/L was generaily less than that at 0.05 ug/L (tables

5.6, and 7)

The river Water used for the modified me;hod
oonla.inedbackgmnndcomnﬁon:forwmeo the
Sacramento

analytes, Molinuewnp.luapinlh? 3

fcmemodiﬁadmhodmged-ﬁ'omSBtolZS'

- pescent for 21 pcsticidcsfoniﬁedulenkofo.lom

compounds did pot improve except for the San
Iouquinkim-msamplesnthelow
obuinedfrombothmuhodsadeqmlylddmwd:he
dn-quamyobjectives.
IETHODDETECHONUMH
AnMDLwasuleu!a:edforeachmalyteusingthe :
formula _ -
MDL-Sxx(n-l.l-a-O.BQ). _ @
where

MDL -Methoddetecﬁonlimi:
S =md:rddeviaﬁonofupﬁcaxema1ym
(mi mperli:u)uthelcwm

n = replicate analyses, and -
Hn-1,1-020.99) is the student's t value for the
level with p-1 de

andﬁum0.0ZZto0.0GOpglLfafrthemndiﬁed
method (table 115, LmL':almhudfor
Rivu'wneruuged from 0.013 10 0.047 pg/l. for the
aimmwm&omo.ozswo.uomfmme
modified method, MDL‘scllcu!nedforSmequin
Riva'wuerrmged from 0.022 10 0,044 Hg/L forthe
original method and from 0.019 ¢o 0.129 ug/L for the
modified method. Only the MDL's for the San

SUMMARY
pmcﬁmavelopedmmdythefm
and of pesticides in the San




and ac- curacy. Themod:ﬁedmem::dxmpmvedt!n

acuracy of the original 12

tifluralin. Recoveries for the modified _
mgedfrmn38to128mfor21pe:ﬁcidn~

fortified at levels of 0.10 apd 0.75

microgram
liter. ncmethoddaeeﬁonlimitsfor_themodiﬁed

method ranged from 0.022 to 0.129

microgram
liter. '!'heprecisionandmhoddem&onﬁnﬁtof&e
original 12compound;didnotimprove,emeptfa-.
the Saq Joaquin R:vermlunples.

tecoveries and the method
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Table §. meummmmwmmmwmammm
0-2b-mctoqmpg-nar in spiked organic-free water for onginc analytical meshod
{conc., coucentration; ug/l., wmicTogram per Liter} .

0.05 microgram pex Liter 0.26 microgram per Lter
Mean Relative Mean Relative
obscrved Plus Standed standard SCCUTACY observed  PIS  Stunded Sandard ACCUaCY
- = e T A S e e
Molinate 02 008 0.009 21 52 0.155 026 - 0047 30 60
Trifluralin +.031 09 004 13 60 142 26 023 16 a5
Simazine 028 05 004 14 s 119 26 Ol 16 46
Carbofuran 032 05 04 13 62 140 26 o2 16 55
Atrazine 037 05 © 004 11 n JdM4 2 - o 16 68
Texbuthylazine! 041 05 007 17 s J 178 26 032 18 70
Fonofos {32 05 004 13 & 153 26 09 19 60
Diazinon 033 .05 008 15 & 1682 26 A28 17 63
Carbaryl 030 05 00 10 53 J3s 26 018 13 5
Thiobencarb - 042 05 og- 19 81 73 26 o3 2 68
Malsthing 036 05 003 N 70 171 26 025 15 67
Qilorpyrifos 030 . 004 13 59 150 26 26 17 59
Methidathion (28 08 002 7 55 141 26 018 13 55
'Surrogate compound.
Tabie &, Mamaummmwwndﬁemofm Gnalytes ot 0.05- ang
in piked Socramente River water for onginal method
(conc., concentration: /L, microgram per licey) _ '
. 005 microgram per liter 026 microgram per liter
: Relative Metn . Relxtive
: 4 Ppls  Standad ferd SCCUTACY 2 g Py Standed tandard SSCUrACY
Compound cone. back- devmou(“'”l") Seviari (oIMt cooe. back- mﬁuf[:) fevias wof
pound true _ ground true
Gy em) Pacea)  ac) L) el - Gecem )
Molinate 0.036 0.05 0.008 n 70 0.160 026 0.069 43 63
Trifluralin 027 .03 006 2 53 141 28 048 33 55
Simazine 041 05 018 » ™ 149 25 052 s b 14
Carbofurzn 037 .05 .013 i 72 Jd4 26 0351 35 56
Atrazing 036 08 007 19 70 156 28 D44 - " 23 61
Terbuthylazine! 03§ 05 004 11 68 . 162 26 053 i3 63
Fenofos 029 05 006 21 57 150 26 045 30 59
Diazinon 032 05 006 19 63 154 26 058 36 60
Carbaryjeese . 045 05 013 . 39 180 26 069 k1 ] 70
Thiobencard* 029 05 005 . 17 36 153 28 D43 3 60
Hlll:hi..n: *. 039 03 008 15 76 JN 26 057 33 67
Chlorpy.ifess 027 03 009 13 53 ~146 26 050 34 57
Methidething 0430 "itttos 010 3 83 A2 26 D61 as 67
'Sarrogan: compound -



" Table 7. Accurocy and procision datg from

mndommmofmommodmmo.os-~

-

[

A

and 0. m«mncemmhukqd&nbmnm_wmarforawwyﬂcd Y
0.05 microgram per bter | . 026 microgram per liter .

oo e St S ey Mo NI o R Mo
Compound back- deviation leviat (percent back- devistion " " (percent

o) T GO ey AT S goand 1) p of o

O ey * coac.) L) Cr=)  come)

Molinate - 0038 0050 0.012 - 32 75 0.143 - 0260 0.040 28 61
Trifluralin =~ 038 050 009 24 74 222 260 018 8 B4
Simazine 056 095 026 46 B 187 =297 035 19 63
Carbofuran 029 450 010 L3 56 133 60 . o 17 . 52
Amazine 047 068 o n . 69 199 23 o2 21 ' m
Terbuthylazine’ .039 050 009 23 76 201 260 . 033 16 78
Fonofox 037 050 007 19 iy 7] 203 260 2 11 ”
‘Diazinon 067 092 012 18 ) 262 298 | 3 gs
Carbary| .037 050 014 3 - 2 181 260 030 17 70
Thiobencard 043 050 012 23 3 224 260 i) ) 11 38
Malsthion - 044 050 010 3, 85 214 260 019 83 . x S
Chlerpyrifos  .030 050 009 30 38 A78 260 036 68 -68
Methidathion .037 .050 009 4 T2 - 195 260 029 76 75
'Surrogate compound. . T r——

Tabie7 13 .




Table 8. Accuracy and precision Jata from seven determinations of the method analytes at 0.10- ang
0.75-mlcr°grm>pef.-lrer concantrations in spiked organic-free water for modified anatytical method

(conc., Soncentration; p:g/1.. microgram per hiter)

0.10 microgram per liter 7 0.75 microgram per lLiter

Matrix . Mean .
Mean tand lRehnve - Mean tandarq  Relative
conc. gound  (ugn) deviation of tue gound  (ug1) Yeviation of ue
(ug/L) {(percenr) (/L) {percent) cone.

L) cone.) (g/L)
Eptam 0.060 0.100 0.014 px 60 0.671 0.750 0.123 18 89
Butylate O d00 012 16 76 611 750 17 19 82
076 00 014 18 76 S36 - 150 061 1 71
Molinate U89 00 019 2] 89 652 250 063 10 37
in 080 100 o019 24 30 416 750 J12 7 5s
Trifluratin 071 00 g 2s 71 386 750 118 31 -1
Simazine 074 JO0 L7 9 T4 A4] 750 060 14 59
082 200 010 12 82 A8 750 080 17 62
Amrazine .085 00 p12 14 85 572 750 114 17 90
Tabuthylazine'.182 100 010 5 91 JA82 750 021 12 91
Fooofos 084 100 gp3 135 84 321 %0 £070 13 70
Diazinon 4.10° 057 100 009 13 67 060 750 013 2 60
Diszinon 074 100 009 - 12 74 325 .750 083 16 70
Carbaryi 085 00 on 15 s 39 199 092 23 53
Alachlor 096 100 009 9 96 657 750 063 10 83
Thiobencarb 084 100 012 4 84 678 7% .083 12 S0
Malathion 294 100 018 19 94 582 750 055 8 91
Mewlachler 106 .100 .014 13 106 q23 750 043, 6 98
Cyanazine 070 100 013 19 70 2 750 163 28 76
Chlorpyrifos 080 100 008 10 80 651 750 076 12 87
Dacthal J12 100 o008 7 112 754 750 082 11 101
Methidathion .75 100 012 (] 75 ST 750 083 Il 76
Nepropamide 107 100 019 13+ 107 © 696 7150 0 1 93
'Surogate compound, ‘




Table 9. Accuiacy and precision data from seven determinations of the method anaiytes at 0.10-
and 0.75-microgram-per-iter concentrations in spikea Sacramento River water for modified anciytica

method .
[conc., concentration; u.gfl... mictogram per Iiler]. _ -
0.10 microgram per liter ' 0.75 microgram per Lter 7
Marix Mean Marix . . Mean
Mean plus  Standerd Relative Mean plus  Sundarg Relative
Compound °bc°’m°d back. devistion (percent observed back-  deviation Sthadard (pereem

ey O Gel) (RN ofme ‘m"ﬁf Gy goen GFZ

(wg/L) cone.) . cone) T

Epam = 0062 0100 0012 _ 19 62 0743 0750 o0a11 15 9 .
Butylae - 07§ 00 014 19 76 548 750 085 13 87 :
Pebulate 070 100 016 n 70 561 150 083 - 15 - e

Molinate J33 1400 035 26 95 J19 7190 048 7 . 9

Ethalfluralin 063  .100 024 38 63 337 150 A719 3 - T2

Trifluralin  * .053 100 027 51 53 S19 750 Ja6 0 28 ’

Simazine 083 J00 019 .23, 83 s .1%0 062 ' )1 7
Carbofuran 101 L1000 014 14. 101 631 J0 072 11 B4

Arrazine 095 100 018 16 - 98 44 750 097 13 o9
Terbuthylazine'.]89 J00 016 8. 94 196 750 018 9 - 98

Fonofos 086 100 009 10 26 399 750 067 1 T80

Diazinon d-10° .072 00 014 19°. 72 on 150 -014 20 T

Diazinon 08s 00 012 14 85 L2 750 094 15 - 83

Carbaryl .103 JA00 016 16 103 614 .750 orr nm 82

Alachlor .091 oo on 12 91 585 150 054 -8 -91. ‘
Thiobencarb 098 00 013 13 . 99 , .T70 .7%0 134 18 103 .
* Malathion 092 .00 o1 12 . 92 812 150 086 n 108 - ,
Metolachlor (104 100 o1 117 3104, 816 750 065 8 109 ]
Cysmazine  .087 Joe- 016 18 . 87 .- 563 150 145 n o 89 :
Chlorpyrifos  .089 o0 014 16 . B9 161 50 - 19 14 102

Dacthal A1 1000 014 13 .11 835 7% 107 13 1
Methidathion .085 100 010 12 .. 8§ - 01 7%0: 038 -8 9’ - -
Napropamide .104 100 018 4 . 104 - 700 . 780 056 .8 ... 93 S

'Surrogate compound.-

e

- e — =



Table 10. Aceur c:nd Prectsion data from seven determinations of the methog anatytes ot 0.10.
0.75-microgrm'n-gg¥-ﬂer concentrations in spiked San Joaquin Hverworertcrn'lodlﬁea anolyticod rneﬁ?og

O.IDmhompu-l.itu- 0.75miu~ompumu

M .
can plus Slu_ld_ard Rehnvllel accuracy lManl plus. Slll_:d_a;: Rghmeli” Accuracy
_ deviagi (percent cone. back-  devin cos (percemt
(ugl) ound (ugl) (percent) of true GgL) FPound  (ugn) (percent) of tue

?

Ggl) conc.) (glL) conc.)
Epam . 0125 0149 0.04; 33 84 0.676 0.799 0.145 2l gy
Butylate 074 -100 006 ] T4 £17 750 117 19 82
Pebulate 074 100 014 19 74 604 750 098 16 81
Molisate A05 00  g17 16 108 733 750 .01 14 98
Edalflunlin 038 100 010 26 33 3 750 095 27 47
Trifluralin 059 100 019 32 59 315 -750 057 18 442
Simazine 157 271 020 13 92 685 . 321 061 9 83
Carbofuran 097 00 o009 - 9 97 662 750 062 9 88
Atazine 091 100 oo 10 91 748 750 050 7 100
Tabuthylazine' .180 100 ;3 7 90 196 750 019 10 98
Fonofos 085 100 008 9 85 617 750 .058 9 82
Diszinon d-10' 079 jog g5 15 7 075 750 008 n 75
Diazinon 102 120 o010 39 83 Mmoo 92.
Carbaryi 094 100 19 11 94 567 750 062 11 76
Alachior 0% 100 oo7 3 90 713 750 .049 7 98
Thiobencarh 110 jog  gy9 17 110 - 201 .750 A31 1y 107

Malathion AR JJ00 014 11 12 897 750 .151 17 20
Mewlachior 135 118 015 11 1z 953 -765 157 16 i2s
Cyznarine 097 100 016 16 97 728 750 A3 97

" Chlorpyrifos 101 100 .011 11 101 858 750 141 16 114
Dacthal 120 100 020 17 120 960 .750 159 17 128
Methidathion 090 100 009 10 90 - TR 150 on 10 96
Napropamids 097 100 009 9 97 788 750 48 6 105
'Surrogate compoynd. : '

see
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