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The EPA Worker Re-entry Guidelines, Subdivision K, use an analytical method for the
determtination of the concentration of test substance residues in soil that has been
exposed to test substance from the application of the test substanca to the foliage of a
particular crop. The measurement of the concantration of test substance represents
the potential amount of compound availabla for physical removal from a passively
treated soil. . = . .

1.1 SCOPE OF THE METHOD

BASF mathod D903 can be used for tha determination of BAS 490 F and BF 490-1
applied to soil. In this write-up, however, only the part of the mathod used for
determination of parent, BAS 490 F, will be described in detail since the method was

only used for the determination of BAS 490 F residues in soil in an actual field study
(BASF Study 941541). - -

- 3
This method can be used for determining the leval of BAS 490 F in residue-contalning

surface soil samples collected from vineyard soil that has been exposed to tast
substance. . . ’ ‘ :

1.2 SOURCE OF THE METHOD

Method D9603 which can be used to determine BAS 490 F residues in soil media was

- developed and validated by Horizon Laboratories and independently validated by
Morse Laborataries for BASF Corporation.

1.3 PRINCIPLE OF THE METHOD

BAS 490 F was extracted with acetonrtn!elwatar. the acetonitrile removed from the
water and the water then partitioned with hexane. The hexane was concentrated to

dryness and the residue brought up in-acetoritFie. An aliquot of acetonitrile was = = "' |

removed and purifisd by passing the sclution through a florisil column. Detection and
quantification were achieved by using a gas chromatograph equipped with an electron
capture detector. The limit of quantification is 0.5 ug/mi.

t4 PROJECT HISTORY

- The method was initially developed at Horizon Laborataries for the analysis of soil
samples produced in a soit dislodgeable residue study (SDR) that was being done to
fulfiil the FIFRA requirements for worker ra-entry. The method was also independently
validated by Morse Labs as per the latest Subdivision K guidelines (S/18/96). BAS

490 02 F was the test substance used to develop the method andto .. * :
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R vahdate it. This-is. bacausa this is. thefom 'of. BAS 490 F lhat ‘was'Used'in the field Sl#
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20 MATERIALs!" 3;} = ﬁgw.:*_;j

"24 REFERéﬁCés:l"A.;HD;\I‘!'D.‘ e T e

Common name: Kresoxim methyl ok i T T Be T

tr¢. "BASE code: . ’-'BAS 490 F: - sr'; o er om0 b et YTAG

SCTE MRS i

SHHNE 3 SR Uh

v rChermical mamesr! metwH{ENolbesimis (6 oo B caE

s Py M AT pegnan

‘..‘n.t.'.',d PR T |

‘ Structura: S
Wy el CS P\

Appearance:

st uar-Solubility (gn; solvent, 2o°c) in water: 0.08 mg/l -

agivtan. iz, ponaok i
statement wn be found in Appendix-2)7 .- -
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resarvoir

- Graduated cylinder

Graduated pipet

Volumstric pipet

Volumetric flask

Culture tubes with Teflon-
lined screw caps
Disposabla pasteur.pipets

Fiiter paper

Cotton balls

Glass wool

Autosampler vial

Crimp cap, PTFE lined

Flat-bottom vial insert

Pags 11

Y

" 50 i, 100 mi, 250 ml, 500 ml, 1000 mi

10mi

0.5mt 1.0ml, 2.0 ml, 5.0 m|, 200ml
10 mi, 25 ml, 50 mi

13415 ‘.

Ny . ’

Whatman #4,' 8com

* 100% cotton

2mi, Hewlett-Packard, 5181-3399
11 mm, Hewlett-Packard, 5182-0552
6 x 30 mm, Alitech, 98139

2.3 . REAGENTS AND CHEMICALS v
-Acetonitrile EM Scisnce, EM-AX0142-1, Iot# 36010
Hexans : J.T. Baker, 9262-03, iot #'s KOB269 arx KO8306
Sodium chioride J.T. Bakar, 4058-01, lot# K02635 .
Deionizod water Morse Laboratories, Inc. Polymetric DI water
‘ - system
Ethyl ether Burdick & Jad(snn 1071, lot #'s BLO% and

Alcohol, anhydrous-
Toluene

Flerisil, 60-100 Mesh, PR
Grldo

BM450

J.T. Bakar, 9401-03, lot# K01529

EM Science, EM-TX0737-1, lot# 35306
U.S. Silica, 325356, lot# P1182

'

Nota Equivalent reagents and chamicals from other suppllers may be ‘substitutad, tis
suggested that HPLC-grade solvents be used in the perfonmng of this rnethod

3.0 ANALY'HCAL METHOD

The general analytical procedure is described in Section 1.3 Princlpal of the Method
-and a flow chart can be found in Appendix 3, Details of the method follow.

31 STANDARD SOLUTIONS
3.4.1 Stock Solution of BAS 450 F (1.0 mg/mi}: ¥

Prepare a 1.0 mg/ml BAS 480 F stock salution by weighing an appropﬁate amount of
analytical gracde BAS 480 T (al) into a volumetric flask. Dissolve with acetonitrile and
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dilute to the mark by manual shaking. Further dilutions are made in acetonitrite. Stock
solutions are mada frosh every six manths. BAS 490 F is soluble in acetonitrile ata
concentration of 1rpglrn||. T
N S

0 I I o
. P o
3.1.2 Fortification Solutions Using Analytical Standard e

£ . .- |- -
The fortification of analytical standard, BAS 480 E, In soil media at three different
concentrations is done at room temparatura. The spiking salutions at 50, 100 and 500
pg/mi are prepared by further dilution of stock solution with acetonitrile. Asan
example, {0 maks the 500 ug/mi standard from a 1000 ug/mi| stock solution (1 mg/mi),
the standard should be diluted 1:2, 1 ml of 1000 ug/ml stock plus 1 mt acetonitrile. , This
should be done volumetrically. Standard solutions of BAS 490 F are kept frozen during
use. - - i - [] K ”;‘ ‘. ‘I:H . ) '-.’ “ .;'_‘

. ! e i

3.1.3 GCInjection Standard Solutions  , ... ... T "

Cea
-

The standard solutions which can range from 7.5 ng/ml to 200 ng/mt are prepared in
acatonitrile and stored in the freezer when nol in use. To make a 200 ng/ml standard,
a stock solution containing 1000 ng/mi BAS 490 F would be diluted 5 times by taking 1

ml of 1000 ng/ml stock, placing it in @ 5 mi volumetric flask and diluting to the mark with

acetonitrile; ' M N
3.1.;; So‘lljbillty.qf_BAsatoo‘F!r.l Acetonitrife, - o, T
'BAS 490 F s scluble in acetonirile et a conceniration of imgiml. © - - . @ -,

Soil is the contro! matrix used in this method. The characterization of the soil is located
;inthe report in Appendix 4. ., . Cge . .
- [ . -.- 4 r.i TN el a....".J NP o

33 SAMPLEWORKUP '~ ' v
Soil from the test site where the field study was done, (BASF Study 94151, Washington
state), was used in the method. The soil was taken from the top 1 cm and sieved so

* that only those particies 150 um or less were used as the soil sample for testing. 50

grams of sample was used for analysi. No soil work-Up'was performed on the
samples prior to anqusis. ' S PRI e

34 METHOD PROCEDURE

! oA C. "
_ . Extraction e S S T O UL S _-1."' - kK]
o T T i e me gt s

A Weigh out 50.0 g of sail. T ":‘ ST L -
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: B. Spike a control soil with analytical standard as appropriate. A volume of no less
. than 0.5 mi and no more than 1.0 mi should be used.

C. In & blender add 100 ml of 2:1 ACNM,0 (v!v) and two Whatmen #4 filter papers
{to ald in ﬁltering saif). :

D. Blend for 3 minutes, then filter into a 500 ml frésk.
E. Roloevaporate to remayve the acetonitrile.
Il. Hexane and Methylene Chloride Partition

A. Transfer to a 1L separatary funnei with water.

- B. Add 200 mi water. ' o
C. Add 10.0 g NaCl.

D. Add 75 m! of hexane to the ariginal 500 mi flask, rinsing it, then transfer tha

hexane to the sample in the sapamtory funnel, and mix the contents gently
for 30 semnds

¢

. E. After the phases have saparatad draln the Jower aqueous layer into a 500 ml
flask.

F. Drain the upper hexane layef through a'cotton ball into a 500 mi flask (th:s is
the BAS 480 F fractinn}

G Reu.u'nmeaquews layertomeseparatoryhmnel
H Repeai the hexane pamhonlng twice.

I Remova l'hn hexane from the BAS 490 F fraction under vacuum on a rotary
evaporator.

k. Florisit® Cleanup -

-

NOTE: The Florisil® step may present problems unless the Florisil® is properly
. profited prior to running the extract through the florisil column. The exact
percantages arxd volumes of ethyl ether must be detarmined for each freshly
prepared batch of Florisil® in order for the proper recovery of analyte from
the column to be achieved. This is a critical step.

A Dissoclve and transfer the sample onto a 1 g, 2% deactivated Fiorisil' column
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poel e 'l"‘ - »,l, oy gy by

. with a total of 12 mi cf 6% ethyl ether tn hex.ano (v} Discard tha wash

-NQTE: To make 2% deactived Florisil®, place Florisii® in an aven ovemight
Yt " at'110°C 1 120°C and, cool in & desicator. Once cool, add 2 ml H,0
to 100 g dried Floris:l‘ and shake for at reast 30 minutes,

-ty

,_‘;,.. -+ - At -

L
B. Wash the column vnth 5 mI of 5% ethyl ether In hexane (viv). Dlscard wash

e —

C. Elute the compounds with 30 ml of 15% alhyi e!her ln hexane (vlv)
. L kA et
D. Evaporate the sampla io drynesa Brlng to appropriata final volume in aceto-
nitrile. Injectona GC!ECD

- -

oy ! "T“‘r- R LI
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34 GG INSTRUMENTATION L ke e ewALg

The quantification of BAS 490 F in soil samples is determined by GC/ECD, analysia
usmg the followlng conditions:
. el ] Loam Ly !
Descrlptlon of EqulpmamlOperadng COndltlons. R S E H
Liquid Chromalograph Hewlett Packard 890 A gas chromatograph
s s i . equipped with a Hewletl-Packard ®NI-ECD:
. é HPLC Caiumm: " Fused silica megabere, 15 m x 0.53 mm id, 0.5 um
film thickness, Sup-Herb(Supelon)
Cee Ca:rier,Gas. - tn-c-. Hellumat B mimin - - - g TN
Split Flow: 27 mmin, on at 0:75 minutes ;-
Detector Make-up Gas:  Nitrogen at 65 mi/min
Temperature: . ; - Column: . - initial; 95*C, hoid 1.0 minutes
) Rate 1: 40 *C/min ta 240 *C, hold 3.0

- ——

e = ————

Geiede . i minutes yo-. 3

H : " Rate 2: 40 *C/min to 280 *C, hold 3.0
\ I W liRe U U s ITUD ALt eo Minutes e - )

' : Detector:  300°*C I

' ' ’ Injector: 230°C

! , tnjection Volume: 20ul . FTOIRE N
T : Retention Tims: 6.5min.

[ g P - ";I o

Nota. The preeodsng spec:ﬂcatlons ara suggested and may, bé altereéf as needed.
' - Actual usa conditions and any changes must be documentad in the raw data.
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3.6 GCCALIERATION PROCEDURES

Inject several standards {from 7.5 ng/ml to 200 ng/mf) of BAS 450 F until stable
responsas ara obeerved. Different standard concentrations may bousedas -
appropriate, '

Calculation of results is based on peak height meamreménts using a standard
calibration curve (either a linear or a mathematical representation that produces a
linear curve). The datector response (peak height) versus weight of standard injected
is plotted, The standards should give a linear response. The calibration curve is

obtained by direct injection of 2 pi aliquots of the mixed standards during the course of
sample analysis.

3.7 SAMPLE ANALYSIS
2 i aliquots of soil extracts are injacted into the gas chromatograph.

The peak helghts of unknown samples are directly comparad with the standard
callbratlon curve to obtain ug/mil BAS 490 F in the final extract solution.

Every 2-3 samples are bracketed wnth standards to check for shifts in sens:tlvity or

retention time. To do this, an injection sequence including standards and samples must
be planned.

if the peak height(s) of the unknown ‘[s (are) larger than the highast standard, dilution of
anappropnataunknwnmustbemadeandmesamplemnjected

" 38 COLLECT!ON OF DATA

The retention tima and peak-height (or peak-area) are measured using computerized
chrematography data reduction. The collected raw data are organized using & “Master
Sheet” format . The examples of this ‘Master Sheet’ format and pertlnent information
.are given in Appendix §. .

3.9 RECOVERY TEST

The validity of the analytical method is demonstrated by racovery tests before actual
anaiysis of unknown samples is attempted. An unireated sample {control) and fortifled
{splked control) samples will alao be processed with each set of samples to be
analyzed. Typically, one fortification sample is run at the limit of quantification and
another is run at a higher concentration. For each forlified sample, an appropriate
volume, 0.5 mi or. more, but not so much that the consistency of the sample is
compromised, of BAS 490 F standard solution is added to a control soil sampls.
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310 CONFIRMATORY TECHNIQUES® + - - -7 3% v ot i o %

Other possible méthods of analysns for oonf' rmatlon purposes :nclude the usa o{ &

another type'of detsctar; iike 3 A hitfBgen datactor o the usé of GCIMS:, Thasa have not
been tested. One method that has been tested is the use of LC/MSMS where 'BAS 490
F's parent ion is W/Z 314 1 (BASF Study 94028 Rpg Doc_; No 9615172) .

A

3 11 ﬂME REQUIRED FOR"ANALYSIS

l

Anayss ot s 1 i s rdlfes g 43y8: inchlicing saripis”
+@xtraction; clean-iip and GC analysis:* Ths iaihod break point is after the pantilioning
steps ara complated (Part Il, Section 1) before the Florisil® step (Part iy s

LT IR AH AIRIAE Y

3.12 METHOD INTERFERENCES

1. Sample Matrix. -~ - . oA emo eyt e T n iy 3
Soils always p_o“s_a potenhal problems with intarferenees Hawa‘ve"r,hin ;he analyses
dmemmmemammmmelmlsoffomﬁcauon(osugr 1'0'tg/g ‘end'10/0°ug/g), no
insurmountable problerns wuh intelferemas were encountel_'ed if interfering peaks ~

‘ “from the'T malnx oGeUT in the chrnmatogram m Gc temperétum program oould be

Sk -

éhanged oF an'altemative 'GC’Collimn siich 85'a Supelco SPB-5 could be used

g g@"

2. Othar Soumas . - - L.
.- L T R . T O TR N BRI Y ~IE R ORI 'l Srgesr

No prubllm: with interferences or quastionabla poak idertity from rab\nrara solvent or

ather chemicals, have bean encountered to date at the levels at which the analyses

were done. No tests were done on other registersd pestsc!da?for the purposes of this
study

s i SRS Ry DT SR I R [ RS RS
“aas POTENTIAL PROBLEMS‘ o Tl MRl
L SRRIRIEY T3 ML TP T i L0 B ] N
'!119 FIons:I‘ smp may present problems unlesa the Florisil® is property prof lad priar to
runining the extract through the florisil column. The exact percantages and volumes of
ethyl ether must bo determined for each freshly prepared ‘Bateh of Florisid® in order for
tha propar raoovery of anglylo from tha onlumn to be achleved Thra rs a critical  step.
£ et G 'ﬁeh G lead, sy
4.o ; HIETHOD OF CALCULATION' S e e
Lol R e IR R S Yo g
by 4.1 - STANDARD CAUBRATIONGURVE: -~ ;7 'y o/ e
e A 1-.;3 BT N TR S A B 141

One way.to’ plot a callbratlon turve is to plot peak height vs cancentration of slandard
injocted. Conatruct a linear. least squares calibration curve ‘in the'formy = bx '+ ¢.

"
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‘4,2 CALCULATION OF ANALYTE IN SAMPLES

. Ppm {ug/g) =
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The distinct peak of BAS 490 F saen by GC/ECD from soil media Is characterized by a
retention time and a peak height. The retention time is used qualitatively to identify an

.analyte and peak height is used to quantitatively determine the amount of BAS 480 F in

soil media. The retention time and height of the peak (or peak-area) are measured
using computsrized chromatography data reductlad software

" - The calcutation of results are based on peak height msasuramenu Usmg the peak

height measurements for BAS 490 F in the samples, the amount of the anaiyte in ng/ml

. is determined from the appropriate least squares calibration curve. Usa of full

computer/calculator precision in any mtennodiate calculations is necessary. Only the

final valuo is ta be rounded,

3

PPM (uglg) values are calculated using the equauon below. .

00 s.mpnowm % 1000.0g % Dryness
43 CALCULA'"ON OF PROCEDURAL RECOVERIES

Correct fortification results for residues found in the control sample as followa

ppm (commected) = ppm in fortified controf - ppmmcontral

- Determine percent recovery from the fortification results as follows:

% Recovery = pom{cracted) X100 - | !
ppm BAS 490 F added ' :






