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OGS KETED B0, DIC-1/%0

TITLE: lsalytical Procsime for the

R Deterziration of Prridate and -
Ity Prizary Netmlitss C1-9671

i+ aod CL-96T)-0-Bet¥yl in Soil -

-

1o'mxgnmn

- -

- .1
lE.
P PN -
' 11 Scope

.This method is.used for the determination af -
pyridate and its primary metaholites CL-9673 and

s g s

1. 2 Prind.p].e

e

v

+ 7T CL=-9673-0-Mathyl in soil. 1 i
Ja77 successfully applied to soils from NHorth Carulina

-

.- - imethod (see Tahles I to V).

K B{-CLS reporl: 90-0075,

iy

' Treaxtract- Ls acidified .with:acetic acid to ' ninimize

. -as 0.02 ppm of each analyte can be deternmined. The

. The method has been

“..and has alsc heen shown to work with various soil
.types. from other locations. Coocantrations as low

‘method bas also.been validated on residues as high
.as 0.40 ppm and has been shown by subsequent

. analysis .ta .be applicable o residue conceatrations
-of at least 1.0 ppm. Mathod val.xdadon resnlts from

.are mcluded in this
Sea Figure 1 for a
.#louchart of the. nethad.

. dhe o

Pyridata and - it_s pr:.nary ne:abnhtes are extracted
.from soil by shaking in sethancl (MeOE). The HeCOR

.conversion .of pyridate to CL-9673 during subsequent
.mathod steps and during storage. Aliquots -
equivalent to 10 g of s¢il are reduced to

and the analytes are selectively transferred with
orgamic and aqueous washes. Following acidification
of the aqueous wash, the organic and aquecus phasas
are partitioned in 90:10 hexane:dichloromethane
(DCX) in order to completaly ssgregats the orwanic
soluble components (pyridate amd CL-967)-O-NHathyl)
from the aqueous soluble compoment (CL-9673). . The
aqueous fraction is partitioned a second tine with
90:10 hexane:DCM to transter any residual

o ..BEST AVAILABLE oon

ro
o
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1.2 Principle ('cuuﬂ.nued)

CL=967)-0~Mathyl remaining in :ne aqueous phase to
the organic phasa. Following separation of the
phases, an appropriate volume of HPLC.grade MeoOM is
added to the aqueocus phase and the sample ls
. analyzed by High Performance Liquid Cn:unacoqraphy
° ‘ (HPLC). The organic phase containing the residual
© CL=9673-0—-Mathyl is combined with the earlier
: organic wash s¢ that virtually all of the extracted
e . pyridate and the CL-96§71~-C-Mathyl metabolite are
contained in a sinql- organic fraction. For HPLC
analysis, pyridate in the organic phasa {s converted
to CL-967) using morpheline. The organic phasa is
reduced to dryness and the residue is reconstituted
and brought to an appropriata final volume with
ammonium acetate buffer/MeOH. The pH is adjusted to
5 and the sample is analyzed by HPLC. The HPLC
system used for these analyses utilizes double-
. column switching to direct a "heart-cut® from a
60 nm X 4.6 mm Cyg column to a secocnd, 60 mm x
4.6 mm Cjg5 colunn. Longer columns (75 mm x 4.6 am
Cyg) may also be used as appropriate for the
analyses.

Pyridata (as CL-9673) and CL-967)-0-Methyl, from the
organic fraction, are co-analyzed by OV detaction at
280 nm and 234 nm respectively. Freae CL-9673,
derived from the aquecus fraction, is separataly
injected and quantitated at 280 nm. This method is

capable of determining residues to 0.02 ppm of each
component.

. 2.0 APPARNTUS

Nota: All equipment/apparatus may I “:-laced by
equivalent items from alternate scurces.

2.1  Bottles, 16 o2, French square, arler wide mouth
with Teflon-lined caps

2.2 Funnels, Buchner, 9 <a
2.3 Flasks, vacuum, 500 ml
2.4 Graduated cylinders, 100 ml, and 500 ml

2.5 Flasks..Erlennayer. S00 =}

EN-CAS Project # 90-0107-TA Page 121
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2.0 APPARATUS (continued) -~ =~ <! &57¥ro o T

- . 7. 2.6 Flasks, 250 il, flat-bottoa’ uich ground glass
T joinf., silan.lzed

LS v . T L Netes - “ne silanlzinq salution is’ made with 95:5
el o " 7. 4 hexanr:dimethyldichlorosilane. Before silanizing,
Apr ot .~ all-glassware must be clean and dry. Silanizing
- ! must take place under a hood, with the proper
& R protective clothing. The glassware is rinsed
. w7l (coating with a thin layer) with silanizing
o solution and allowed to dry overnight or several
: crab s "heurs in a hood. The glassware is then rinsed
e o thoroughly with D.I. water, tollouad by acatone,
’ ST and then dried on a rack.

LR}

Ry 2.7 'rubos, canttizuqt, graduated and unqndua:ed, 1S ml

I . with Teflon-lined caps ‘

2.8 'nu.bas, for Turbovap Evaporator, 13 ml with plast.ic
... snap caps, Zynark Inc.

| S A SN

- 239 HPLC vials, 4 ml with Teﬂon ‘lined caps

. o

\ 2.10 Pipets disposahle. 2 ml
B 1 15\ - R .
‘2.11 StopperS, 24/40 polyethylenc p

'; wll 2 12 Pipets volumtnc, (varieus sizes}
. a2 13 Plasks;- volumetric, 100 sl,” zso ml, and sno nl

2.14 Glass fiber filter paper, Whatman $34-AH, 9.0 cm
and 12.5 cn RS

[

. 2.'15_ Vacuum manifold apparal:us :or filtering.

-2.16 Pipct:tas, Eppcndort. 10-100 yl (w/tips). and Oxford
Hacro SQt 1-5 nl (u/t.i.ps)

2 17 Sytchs. 100 pl, 500 pl. 1000 nl (Eamilton)
2.18 pR sticks in’ranges: 0-s, 0-14, S-10. and 7.S-1s
2.19 Syringe tilters, Anotop 25 0.2 um, as m

2220 Polypropylene sheets

. .
' E ' Vet o= b T4 v
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3.0 EQUIEMENT

3.1 Laboratory mechanleal shaker, G10 Gyrutnr}, Newv
Brunswick Sclentific Co., Inec. .

3.2 Rortary evaporator, Buchi Rotavapér_.', model FRE11l1

1.3 Ultrasonic bath, Branson 5200

3.4 Small vortexer, with pulse mode, Glas-Col

3.5 Centrifuge, 24 port, Fisher sScientitic, model 223

3.6 pH meter, Accumet 925, Fisher Scientific

3.7 Turbovap evaporator, Iymark LV nodel

3.8 Nitrogen evaporator, Organcmation N~Evap zodel 112

3.9 Analyticai‘ balance, Mettlar, capable of 0.00001 g
accuracy, * 0.01 mg for weighing analytical -
standards .

3.10 Top loading balance, American Scientific Products,
TL160G, + 0.01 g accuracy

4.0 REAGRNTS '

4.1 Methanol (MeOH), pesticide and HPLC grades

4.2 Dichloremethane (ﬁal). Pﬁsticidelqrada

4.3 Hexane, pesticide and HPLC grades

4.4 Water, HPLC grade

4.5 Acetic acid, A.C.S. reagent grada

4.6 Acetic acid, HPLC grade

4.7 Ammonium Hydroxida. {(>25%)

4.8 Morpholine, 99+%

4.9 Ammonjium Acn.tata

4.10 95:5 HPLC hexane:dimethyldichlorosilane

{silanizing solution)

EN~CAS Project 7 90-0107-IA Page 12}
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5.0  TEST SUBSTANCES

Charactaeristics

K -

~

- -

Chemical Nama:

Holecular Weiqht.

‘ Descriptien :

v .

Heltinq Pomt :
o™

s::lubil.l.ty ln Hai:er'

Thersmal Deconposition-
storage conditions:
Storage Stability:

Purity:

[

v

EN-CAS Project # 90-0107-IA

C19H23C1N20,5

Agrolinz Siudy AGRO-9003

Pyridate Structure, cne-.i.cal ana Physica.l.

e .

.

0~-(6-chloro-1-phenyl-4-
pyridazinyl)=-S=-octyl--
carbonothicate

179

" clear brown liquid at room
temperature with a mercaptan

like odor

-y -

" 279 (pur. subs.anca]

1 ' nq/t. at zo°c -
Begins at :o°c

. Freezer at -1u°c to =17%¢

. AL least 1 year

-

98%

. Page 124
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. . .
5.2 CL-967) Structure, Chemical "and Physical

v Characteristics
. N
\ /¢
Qs
C1°H7C1H20 '
" Chemical Mame: l-phenyl-§-chloro~-
‘ pyridazinol-4
Molecular Weight: 206.5
Description: White odorless crystals
Melting Point: 225%¢

.Solubility in Water: 37 mqg/L at 20°C

Thermal De&onpoaltion: »>225%9%¢.

Storage Conditions: Fraezer at -109C to ~i79C
Stotag; Stability: Atlleaﬁt one year

Purity: 97.2% -

¢

EN-CAS Project # 90-0107-IA Page 125
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o . N el - ) s R S [
5.3 CL-9673-0-Metliyl Structure, Chemical and Physical '
Characteristics

o, C11HeCLNLO

.- Chemical Name: . l-phenyl-4-pethoxy-6-
e chloropyridazine
Molecular Waight: i 2_10 T
o, - --Description:: White odorless crystals
Melting poim:_:,,‘ 127_;5°c ST
Solubility in Water: . 0.15 g/L . - -
‘ Thermal Decomposition: Mo spontaneous decomposition
y N ' . up to 100°C ‘
CoemEs 'S‘Ec;raéa Conditions: f::eezér at hb@: to -17°¢
s-toraq'.';séabli'lty: v 4\": ‘least 1 year '
Purity: a se.sx
. v :

EN-CAS Projecc # 90-0107-TA Page 126 .
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6.0 STANDARD STOCKS AND ANMALYTICAL SOLUTIONS.
6.1 Pyridata Standards '

In 100 ml of hexane, dissclve an exact weight of
pyridate to produce a stock concentration of
0.50 mg/ml. Serial dilutions from the stock
standard may be made to appropriate concentraticns
for fortification standards. There are ne
calibration standards for pyridate since pyridate is
© quantitated as CL~-$673. The stock standard amt

' fortification standards are stablea for 3 months. -
Store all standards in the freezer at a temperature
of =10°C to -179C, protected from light.

6.2 C1L-9673 Standards

In 100 ml of HPLC MeOR, dissalve an exact weicht of
standard to give a stock concentration of

0.50 mg/ml. Serial dilutions from the stock
standard nay be made to appropriate concentraticns
tor fortification standards and calibratian
standards (calibration standards are prepared with
PH 9 ammonium acetate buffer®/MeOH, 100/5 ppv).
Adjust the pH to S5 with acetic acid. Typical ct~
9673 calibration standards range from 0.012% pg/al
€0 1.0 pg/ml. The stock standard, fortificatiem
standards, and calibration standards are stable for
6 moriths. Store all standards in the fraazer at a
temperature of -10°¢C to -179C, protected from light.

6.3 CL-9673-0-Methyl Standards

In 100 ml of HPLC grade MeORB, dissolve an exacs
veight of standard to give a stock cuncentratiem of
- 0.50 mg/ml. Serial dilutions from the stock
standard may be made to appropriate concentraticas
for fortification standards and calibration
standards {calibration standards are prepared with
PA 9 ammonium acetate buffer®/MeCH, 100/5 parts per
volume {(ppv)]). Typical CL-9673-0-pethyl calibration
standards range from 0.025 pg/ml to 1.0 Bg/ml. The
stock standard, fortification standards, and
calibration standards are stable for § months.
Store all standards in the freezer at a temperatura
of -109C to -179C, protected from light. -

* See section 7.4. N

EN-CAS Project # 90-0107-IA © Page 127
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-¥

7.0 PREPARATION OF REAGENT AND
‘7.1 Ammonium Acetate Buffer - - .

© 7 . Weigh 15.4 g of anhydrous ammonlum acetate and
i dissclve in dejionized water in a 1000 ml volumetric
flask. B8ring to voluma with deionized water and
adjust pH up to' 9.0 with a.-oniun}hydroxide using a
. PH meter. - - e
7.2 pH Adjusted Buffer (A\q?;eons Transfer Solvent)
Adjust the pH of the ammonium acetate buffer (pH 9)
to a pH of 8.0 with acetic acid for residue transfer
7 . partition (see Section, 8.3). C
- 73 'Hexane/Dichloromethane (0:2‘91:1: Extraction Solvent)
- Prepare a 90:10 solution of hexane and '
’ dicn.loron_thana ({DCM) .
"7.4 Pinal Volume Solvent

Il '

Prepare 100 al of ammonium acetate (pH 9) using a
v 106 al volumetric flask. Aftar the correct volune
: (100 nl) is-reached, pipet S mnl of MeOE inte the

T. ' volumeetric flask and mix well.
7.5 Mchile Phase 1 (Solvent A plus Solvent B)
r+ ¢« solvent A - Add 20 ml of acatic acid (Baker) to

4000 ml HPLC grade MeOH. Filter mixture through a
0.43 ym filter. Degas by babbling high purity helium
" through a dispersion frit at 100 ml/min. for a
nini of 2 to ) hours before usa,
A . .
Solvent B' - Add 20 ml of acstic acid to 4000 ml HPLC
grade watar. Filter through a 0.45 um filter.
‘Degas as described for solvent A fof a miniaum of
1 hours before use.

*

7.6 Mobile Phase 2 (Column 1 Flush)

Add 20 Bl of acetic acid to 4000 ml HPLC grade MeoH.
Filter through a 0:45 um filter. Degas as described
in Sectien 7.5.

e : _ X
- EN=-CAS Project ! 90-0107-1A Page 128
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7.6 Mobile Phasa 2‘ {Column 1 Flush) (contimued)

NOTE: Following HPLC system equilibration, decreasas
helium flow tc 5¢ mi/min. to prevent compositional
changes due to salective evaporation of the more
volatile solvent components.

NOTE: The gradient composition of the mobile phasa
Eay need to be varied depending upon operational
requirements for chromatographic saparation.

8.3 AMALYTICAL PROCEDURE
See Figqure 1 for a flowchart of the methed. :
8.1 sa.pli Preparation

Sift the soil sample through a 2 zm screen.
Separate a rspresentative subsampla for usa in
perforning the analysis. If the sample cannot be ‘
analyzed immediatsly, store in a fraezer at -23°¢ to
=279C. The moistura content of the soil sample is

- detarmined by & weight-by-differsnce method as
cutlined by EN-CAS SOP III-S.3.

8.2 Pxtraction

Weigh a S0 g representative soil sample into a

16 oz. anber wide-mouth French squars bottle and add
150 =]l of MeOH. Cover the mouth of the bottle with
a sheet of polyethylena, cap tightly with a Teflon
lined cap and placa the bottle on its side on a
mechanical shaker. Shake at 200 rpa for 15 minutes.
Oecant the extract into a 9 cm Buchner funnel
containing a Whatman GP/C-12.5 cm filter on top of a
Whatman GF/C 9 cm filter. Vacuum filter the sample
into a 500 ml sidearm flask at a vacuum of 5~15 am
Ag. Repeat the extraction two pore times using

150 ml of MeOH each time, combining the collected
fractions. Adjust the final total volume to 500 =l
with MeOH. Add 2.5 ml (0.5%) of acetic acid to
sServe as a stabilizer for pyridate. Transfar a

10 g aliquot (100 ml) ef the extract into a well
silanized (sea Secticn 2.5 ror description of
silanizing solutien) 250 ml flat-bottom flask.

EN-CAS Project f 90-0107-TA ’ L ’ Page 129
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8.2 BExtraction (continued) . S

N R

Concentrate to dryness on A rotary svaporator with a
. v o3 water bath at 40°C. Pour the remaining extract into
L * an appropriate bottle and store under standard

. .nfreezer temparatures. - R

Note: Successful Teanalysis of the sample can be
achieved by taking an additional aliquot from stored
. extracts that have been stored up to 14 days.

8.3 Sample Transfer

Add 4 =l of 90:10 hexane:DCH ta the evaporation
flask and place in a ultrasonic bath for. 30 ‘Seconds
.- while simultanscusly rotating the flask so that al]
of the flask walls are well rinsed. Transfer the
90:10 wvash into a 135 ml centrifuge tube labeled (13.

..

Add a second 2 ml porefon of 90:10 hexane:0CM to the:

. -residue flask and senicate for 30 secands. Transfer
v .. the second vash to tube (1). fThe 90:10 vashes
;. should.contain ‘mainly the pyridate and CL-9673-0~
' . methyl compounds. ] T
Using a gentle stream of nitrogen gas (approximate
flow rate 0.4 L/ain.), svaporate any rasidual 30:10
hexane:D0CM from the residue flask. Volumetrically
add 4 ml of ammonium acetats buffer (pH 8) to the
residye flask and sonicats for one minute rotating
the flask as befors. . Transfer the beffer vash into
, a second 15 ml centrifuge tube lLabeled (2).
v _ ' Volumetrically add a second 2 ml buffer wash to the
. residue flask.. Sonicate one minute .and transfer to
" ’ . tube (2).. Acidify the-6 wl of buffer in tuba (2} to
: "o+, a pH of 3.0 with acetic acid, and allow to stand for
. «  a winimum of 3J0-49 minutes.  The aquecus buffer in
o tube (2} should contaln mainly CL-3673.

8.4 Partition - - -
" onis partition is performed to ensure complets
separation of pyridate and CL-9673-0-Methyl into the
organic phase and CL-9673 into the aqueous phase.

-

Transfer thé 90:10 hexane:DCK from tube (1) to tube
..+ .(2) containing the acidified bufter. . Vortex tube
.. {(2) tor 5% minutes then centrifuge for S minutes at
.2000 rpa. | U .
EN-CAS Project F 90-0107-TA ' , Page 130
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8.4 Partition (contimed)

Using a disposable pipet, transfer the organic (iop)
layer from tube (2} back to tmbae (1), baing careful
Rot to remove any aqueous from tube (2). A small
asount of 90:10° hexane:DCN should be left in tube
(2) to be cartain that no aqueous is removed. A
an additional 6 ml of 90:10 hexane:DCM to the
residue evaperation flask as a final rinse.
Sonicate for 10 seconds and transfer to tube {2) tor
a second partition of the aquecus phasa. Vortex
. tube (2) for 3 minutes then centrifuge for 5
: ’ ninutes. Transfer the organic (top) layer from tibe
'(2) to tube (1), agaln leaving behind a. small
quantity of 90:10 hexane:DCM to ensurs that no
i aquecus is transferred. Add an additional i ml
9" portion of 90:10 hexane:DCH directly into tube (21,
: and gently swirl. Transfer the majority of the
90:10 hexane:0CM to tube (1) being careful not to
‘transfer any aquecus from tube (2).

8.5 Aquecus (CL-9€73) Sample Preparation

Evaporats residual hexane:DCM from the surface of
the buffer layer in tube {2) using a gentle stram
of nitrogen. Add 100 ul of HEC grade methanol axd
record the final volume. Pass sample a
0.2 pm Anotop 25 mm syringe filter fato a

4 2l glass auto-injection vial for HPLC analysis.

: 8‘:6 Organic (Parent and CL-9673-0-%athyl) Sample
Preparation . :

Add 30 ul of morpholine to the combined organie
(902120 hexane:DCM) fractions in tube {1) and mix
vell. ([Morpholine rapidly conwerts pyridate to
CL-967)). Concentrates the contents in tube {1) =
dryness using a stTear of nitrogen gas (flow rate of
3 PSI gradually increasing to 20 BSI) using a Zymerk
Turbovap LV 'with a bath temperature of 30°C. )
__Reconstitute the sample vith 4 wmls of 100/S ppv
“ammonium acetate buffer pH 9/MeCH, and sonicats for
10 minutes. Transfer the sample to a 4 ml HPLC
- ' glags aute-injection vial and adjust the pH to 5
© with acetic acid {(this should take 20-30 Bl af
acatic acid, but sbould not exceed SO pl).s
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* - . g -
.. . e 4

..\ v . B:7 Time Required for Analysis: - ;-

LI

-

A skilled analyst should be able to copplete the

... . 'sample preparation for a set of 5 samples including
' contrel, fortified samples, and.reagent blanks in
R approximately 1.0 day. HPLC -analysis can be

- . achieved overnight via an automated sampling system.

fu

r
2

- I"i 8.8 Detection Limit .’ ...

HAova

o __ This method permits a limit a‘:,’ weitation (LOQ) in °
40 - V"-56i1"of 0.02 ppm each for pyridate (determined as
CL-9671), CL-967), and CL-9671-O-Methyl. Adjust
B o * instTument sensitivity, analytical standards and .
.+ sample’volumes to allow detection of each analyte to
-"Te 727 s0% of the LOQ. S

s

8.9 Safety Precau!::long o DR
Xormal safety pracautions, including the wearing of
gloves and safaty glassas, and the use of a fume
" bocd, are recommended to ninimize exposure to the
’ - .amalyte and organic solvents used in this procedure.
i r . - . ' .
v v - .y Lo 5, ! .. . *

L. . . E i N R . . .
© 9.0 e o Lo

, Experimental evidencs indicates that a sm 11 amount
- % " (<5%) of CL-9673 may be observed in the organic phase of
’ samples fortified with CL-9671 only. The.main cause of
this phencmenon is the tendency for a small percentage S
(2-3%) of CL-967) to partition into haxane. When
dichlaromethane. is added (i.e. 90:10 hexane:DCM} this
7+ percentage increases slightly. . .~ @ . 5
The appearance of CL-9673 in. the organic. phase may also
be ‘enhanced in certain soils where, the CL-967)
Lo "complexes® into an organic-solublae form. .This prswvents
“ . . optimm partitioning of the CL-9673) into the aquecas
phase. Acidification of the aquecus phasas (see zsction
8.3) releases CL-967) from this “complex™ so that
virtually all of the CL-3673 remains ir the aqu.ous
phase.  Sample chromatograms illustrating this phenomenon
can be found in Figures 20,.21, and 28.-

Significant degradation of pyridate to the CL-9673
netabalite bas been observed during rotary evaporation of
the MeOH extract. This degradation can be greatly
reduced by the addition of a Small percentage (0.5%) of
acetic acid to the extract prior to avaporation. The

.-
NL L P e e

.-

EN-CAS Project # 90-0107-TA ’ Page 112




EN-CAS Method ENC-16/9G:

9.0 COMMENTS (continmed)

Agrolinz Study AGRO-9am3
Agneoe

Page 18

acid also appears to prolong the storage life of pyridatae

in extracts from soil.

Variations in the amount of

acetic acid needed may be necessary based on differe-:

soil types.

‘Sample injections are loaded onto column 1 using mobile
phase 1. The portion of the eluent from colmmn 1
containing the aralytes is directed by a time Programmed
valve switching system to column 2 where further

separation occurs.

During this period, column } is

flushed with mobile phase 2 (see Figures 2-6).

Instruoment:

Detector:

Injector:

Pump #1:

Hobile Phase #1:-

EN-CAS Project # 90-0107-TA

Multisolvent cradient delivery
system (Waters model §00F)

UV (Waters 4SQE)

Xenon lamp

Sensitivity at 0.500 AOFS

UV Settings

Pyridate as CT-9673 - 280 r=
CL-967)-0-Mathyl - 254 mm . -
CL-367) - 280 nmn

Auto/Programaable
{(Waters, WISP 712 )

Injection Volume: 75 pl-300 gl

Gradient 600E, 10Q0-2000 PST

© MeQH/Acatic acid

1000/%

20-40% Solvent A
A = 1000/5 ppv" MeOH/acatic acid

5¢-80% Solvent 8

B = 1000/5 ppw water/acetic acid
Flow Rate: 1.0 =m}/min. (pamp 1 & 2)'
* Parts per volumae.
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MOBILE PEASE 71 GRADIENT TABLE

o e me g
I'IE.LL!.?I!...I ELQ!LL!.L’LILJ. _..i.ﬁ..... __3_ Q!!E
P :,' 1 . ."' Cr
-,IN[TIAL RO 1. O 47,5450 . £2.5-50 ‘ v .
N EERNY :1“';-' e w2 si7s o n \
fé-a‘ ) .—- ;;0"_ '. - 45 4 sé . :lu

"9.0-20 . .- .10 A 41.5-50  52.5-50 n
0.0 (.0 RO S 47.5-50 - SZiS-sa 11
80.0 .0 ° ye-0.0- +  41.5-50  52.5-50 6

N -
e, e Pt
Cau e WATERS ‘S00E GRADIENT CURVES
. [ ~ ComL Fnss . <.
‘_‘:; LA I * Canintutegpr
- A
o & dLoet o :
. P rem ar
C-—l
S’ Ems
. AR . oy BN 8-'--1‘ Sungunt

NOTE: Ranges given for both gradient table and 'ﬂlve
. suiu:ru.ng reflect instrument/column variatians.

R mz. . The grad.lem: composition of the ascbile phase may

need ta be varied depending upon operaticnal
requirements for chromatographic separation.

[
.

AF vt

Ve
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Powp 42 . Isocratic (Waters model S10),
- 500 Pst
Mobile Phase §2: MeOH/Acetic acid 1000/5%

Flow Rate: 1.0 ml/min. (pump 1 & 2)

Column O'v"en .
Temperature: 309 -« 40°C

Colomns: Bonded Phase: Cyg Nucleosil 1004,
5um (Alltech)
"Dimensions: 60 X 4.6 om

OR
. ' Bonded Phase: C,g Nucleosil 100X,

Sua (Xeystone)
Dimensions: 75 mm X 4.6 mm

Valves: E 2, 6-Port programasble,
: Rheodyne pneumatic or Valco
electronic
Approximate
Retention Times: Column 1
CL-96731 - 1.6 min.
CL-9367)-0-Hethyl ~ 2.1 win.
i . '
’ Colmmn 1 and 2
CL-96&7) - 7.8 min.
CL-967)=Q-Methyl = 13.0 min.
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-
—~
et

-
=

Integrator
Parameters: = .

Heu!_ctt-?acnzd JI96A Integrator
by Aarzmeters tisetahls frents

mo =2
meres
- T IRY
BT~ 0
m ey
ER 0.5

Pramter Detinitions

- 0.0MCPos
0.0 [N} + 3
0.000DME]s 2
1.000 sxp

' . 0. STT NSO X% .
pe s © L. SEY MASCLONE ¥IIY VILLEY
G Tt el ont mSELINE ALL VALLEYS
1. STIR oo NEXP AR
4. OISINF A(TO-TANGEY SINRING
§  EITOE MSELOY EAIYEnLLY
6. XZASTRP iED OPDEYY TERTSILD
7. RS GIT RLYENYRON TINE LLSTIIN
L .. .. b TS OF STARY/SHOP NDS - o
- $. YIRS PP [NTOGITIN )

¥
B

: L 18, DO OIS . .

: DNTY? ZEGATIVE POS
CLARP TEGITIVE POES
SE® ITL, tr2

L ‘.
. 12.

3.

.

STANT PEIK SO vDEOR
. - - L

.

101 Heart-cut Procedure

.~ .. Sat the detector vavelength to 280 nm and progranm
-, % .', the other irstrumental parametars as listed under
: © HPLC Instrument Descriptions, Techniques, and :
Operating Conditions in Section 10.0. Determine
the retention time of a 0.25 ug/ml CL-967)1 standard
on column 1 by connecting column 1 directly to the
detector. the valves to permit elution of
column 1" with mobile phase 1 {see Sectica 10.3).
Identify and nots the CL-9673 rstention tine.

Next, inject a 0.25 pg/ml CL-96731-0-Kethyl standard
under the same conditions outlined for ¢L-9673, '
. except change the detactor wavelangth to 254 nm,
Identify and note the CL~9673-O=-Methyl retention
time. [IMPORTANT: Make sure the peaks are as close
to full scale as possible in both instances to
Perait an accurats seasurement of the peak width.]

L% o . +
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10.2

10.3

Determine the heart-cut intarval for CL-9673 plus
CL-3671-0=Mathyl by measuring the analyts peak
width at one-half of the peak height and .
multiplying by a factor of 1.5. Convart this
nunber tc centimeters and divide by the chart speed
to obtain the time required for the analyte to
elute. Subtract the time value obtained with the _
CL-967]) standard from the CL-9673 retenticn time o
establish the onset of the heart-cut. Terminationm
of the heart-cut occurs at the retantion time of
the CL-9671-0-mathyl standard plus the calculated
heart-cut value in minutes. See Pigures 4 and 9
for sample chromatograms showing column profiles

. and the calculation of the heart-cut. Reconnect

column 1 to valve 1 and return the feed-in line
from valve 2 to the inlet port on the detector.

Standard.ization

Calibrate the HPLC system periodically or when
problems arise with drifting retention times by
comparing the retention times (+2%) within each r—:
and/or (45%) with pravicus runs.

Standardize the system by injecting a series of
CL-9673 injection standards (i.e. 0.025 pg/ml to
0.5 pg/ml}.  Construct a calibration curve from the
data by linear regression.

Valve switching N

Two types of valves have been used with this
System. Rheodyne (Waters) pneumatically controiled
actuators and Valco (Alltech) electronically
controlled actuators. Figqure 2-4 shows the
schematic representation of the Rheodyne valves
(See Table V for the timing events of these
valves). Figure 5-7 and Table VI cutline the =apae
type of information for the Valco actuators.

4 .
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- ' . ¥
' Typical ‘chrematograms of the organic’ phasa
represent analysis of pyridate as CL-9673 and the
© CL=967]1-O-Methyl metabolite (see Flgures 14-16 for
. ..-the 0=12% depth, and Figures 26-28 for the
L4 LS4 12=24" depth). Analysis of CL-9673 is represanted
© .. in the' chromatograms of the aquecus phase (see
" Figures 17-19 for the 0-12% depth, and Figures 29
. and "30 for the 12-24" depth ). . Chromatograms from
‘. the 24-16" layar are very similar to those frem the
.+ 12+24" layer and' therefore are not included in the
report. o : S

'’ 10.4 Representative Chromatograms &

-+ In addition, several chromitogrexs representing
.+. <Complementary (organic) fractions of samplas -
fortified with CL-967) aras included to show that at
higher concentrations of analyts (l.e. > 0.20 ppm).,
small amounts of CL-9671 can be found in the
. organic .phase. This phencmarnon vas discussed in
' the comments section (Saction 9.0) of this report.

I T T . o B )
11.0 CALCOIATIONS . . L.,

‘-:‘r;- -&,‘ s e L el
. . 11.1 cCalemlation of mg Injected . e J

_ samle vt (g) 1 aliqut lll!_l}lil'pcud‘llﬂq{q

:.;‘J““ ! llili- LB

eareo o fee o [l total ertract veleee ¢ (g sample 1 daciml ¥ B0)] T2k 1LY, I Vgny
SN “r. '« rimal wivm R
- . Tj - = laitisd volume dilwted~
1 Ny cdtdtinl wiee .
" W/ e Dilution facter T

A,

-

LR T E L ST
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11.0 CALCULATIONS (continued)

11.2 Calculation of Net ppm Residue

Nq fomt is determined frog & stasdard
cxrve wing the eqution:

peak beight - y intarcept

nq Comd «
sope
oq fomd En injected wusple
spa (wmt) o
o injectad

11.3 cCalculation for Moisture Correction and
Mclecular Weight Conversion Pactor
(if applicable) -

v (vet wmight besis)

PP (&7 smight basis) » -
1+ deciml 1 10

Eolecular micht conversion Prridaty ™
factor for detemaination of = * — e L]
pyridate trom CL-967) a-%n 2.5

Correctad ppm = poy (dry weight basis) 1 3 Factor

1

1l.4 cCalculation of Procedural Recovery (R}

(o wet - pow wet comtyol) (M facter)®
Rt ' =
tortification level (ppw)

* Bolecnlar wight conversion factar of 143 is wsed
for preiduea only.
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11.0 CALCULATIONS (continued)

11.5 Example Calculation

' ' 5091000 xl x 250 pl 1 1008 x/q '
SR N injected = - §19.03 0y
(500wl # (S0 qxO0.0%)fr ootz

. © e - (a1sean)
' . 0q found =

%7
1458. 4y -
. -t

139.7 ng fownd

2 0.255 pa
€19.4) o injected :

e (wt) +

S LTESpm A .
po{&y) s ———— 02w . .
1-0.0%

ppa correctsd far ¥ mistre -o.zm'jpp:‘- &m"; 3

-2

' : 1

To alcmlate § hg‘mrr(l’l_}:l

T TT(0.2255 pem - 0) 18 Tacter®
: e - 1100 '
05 o

= 3.5

* Molscular weight coaversion factor of 143 is wsad for pyridate caif.

12.0 VALIDATION RESOLTS . .. . ... . ,°

Validation data is presentad in Tables I - I¥. Results
of this data, including recovery msean and standard
deviations, estahlish reliability of the met™nd for the
deternination of pyridate and its primary metabolitas.
Also note the occasional residues of free C1-9673 in the
complementary orqanic fractions as discussed in r.ha
comments sect:ion .9.1 of the method. B

EN-CAS Project # 90-0107-1A
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12.0 VALIDATTION RESOLTS

12.1 North Carclina - Peanut Soil

The North Carolina validation involved analysis of

J0 samples at three fortification levals (0.o4,

0.20 and 0.40 ppm) comprising soil depths from

0-36". For each analyte there wers § samples .
fortified at 0.04 ppm, 2 at 0.20 ppm, and. 2 ac -
0.40 ppm. The mean and standard deviation for

pyridate analyses is 84.7% + 3.7 (n=l0), a8%.5%

+ 5.9 {n=10) for CL-9673-O-Methyl analyses, =

84.8% * 6.7 (n=wl0) for CL-9673 analyses,

12.2 Additional Validation Data
Additional validiticn data frum other sites mxy be
added by addendum to this method. .
13.0 REFERENCES
_13.1 Agrolinz Agrarchemikalien GmbH Report No. l0s¢,

. Methvl in Soil, issued August 1990.
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- O-CAS Netdod OKC-16/% C S U0 L e -
Prridate Method Validation temaits
- LA R PR
. . . e I . Vi~ L
- * . . ,L, .. . 1,7 .
B ;0 . L. . Preidats pom Pocd of t Becowered
‘o . . Qs imalysis o .
o ¥t Set { and Fortiflcation Ce T Ligeon
- suple ! . Soilbegrh - Laval {ppu) Oric Mata Phasa
mN-a . Wt - - - .- . a@ - -t (<0.02)
HMM-2 . et - s - a@ . {20.00
EI9104-51 et a0 .03 ] .
H804-52 ALY 00 00064 S W il
904-23 VAN 0. eam . u
o, DN - - Rt - N M i
* mviee-ss a WO-12* - L 00 - - OB s
. EINoN-S4 mo-1e 0.4 0.2519 u '
o7 g w/o-10 .- .02 - {@.0n ..
91061 M-t SPUR. X - S S X 1
mMee-2 . WARN' O . Y T TF T -T  (a)
ON06-S1 - -0t 0.04 0.008 ° (- I "(¢0.02)
HM06-52. . MWA2-nC 0.0¢ .06 {<0.02)
R * - . LY "..". - . -
)1 B U=kt - @.02 - (@0.02)
ITH08C2 - - Q.02 . {0.02) ,
oNe-51 WU 0.0¢ 0.0348 "
nanos-s2 -5 0.04 . 0.030 )
) e s 4.7
Standard Zewiatiom = * 5.7
{a=10)

+ tuligut: e eciginal sarple yielded lov recovery (1) doe tn in-lab saaple Losa.
b Reagant dlaak. .
( ) Parenthetical isforsation represents cospleseatary fraction. -
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8-S Netdod OXC-16/%0 " e 2
fible 11
Pyvidata Mathod Yalidstion Besalts
CL-%T3-0-Nathyl
) pre Pouad or § Recoversd
o-AS Malysis

3as Set }and Pertificaticn T s

sl } Soil Depth Lvel (b)) - Organic Puse R

[l 0] wo-12¢ - 2. L. {2.0)

aM-Q w12t . 0.02 - (0.02)

e-51 -2 0.04 .02 18-

a9 w12 0.0¢ 0.0 ”

oe-s3 e 0.2 0.1013 ’n

CINR-54 mpo-12° 0.2 0.1561 n

oSS a . WL 0.4 0.6 "

n-cg no-12° 0.40 0. N SR

2 4 0-12* . a8 - {@0.02)

e NR- - .q . {@.02)

-2 W=t .- ©.02 - {e0.02)

051 WA 0.04 0.0087 n (0.2}

05 - 0.¢64 0.0 " (<0.02)
R B /-3 - Q. - (@.02)
=ty o] /=36 . .02 - (€.02)
= -6 0.4 0.038% ”

g2 -6 0.0¢ 0.0 %

Nema s 5.8
Standard Deviation = + 5.9
{m10)
’ 4 Maliquet; the ariginal sasple yielded lov recowery (1) de to is-lab saspie losy.
3 eagat blask. ’

[ ) Rrentbatical inforsatios represents coaplemestary fractios.
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(I O T
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el a-%n
L S, poe Fomd or § Bacovered

. DS Mmlipsis TR — :
o-as . St e - lortifiatia ;| lques i ie
Suwled o Soilhged . _level () - . Pata .
s ; wpir . Y Y
NN wer : .- 1 0.0 3 .. .02 1
iy ) LT no-1° 27, 004 1, 0,087 5 " -
eics-9 mo-ir 0.04 8.0 n . \ P
U9104-59 w4 ., 0.2 0.1680 Q v -
£I9104-510 L f, o7 o ¥ | . le ‘2 » h .
myiei-S1l b WAt Lo 0.0 . 0306 ] -
melees2 e 0.40 -0.15M v, -
T e . @.n -

. P T [ - oom o - -,
0= r—} - oo <. - {<0.02} . :
mosQ - ; MM - ;9.0 e {08 .
[906-S. | WARN 0. 20008 0 {0.0019) 4
ET9106-54 wN 0.04 0. it (o.0010) d .
e S B 0.2 <« o
E19108-2 L TR 1 @0 AR X ] T
mse-9 Lifrie 3 - 0.08 KL ] % : :
nees-54 mnq—mr_ N Q0.0387 n

LUV
VB4, o e L N TN 3
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Table IV
Summary of Method Validation )
North Carolina Soil

Soil : Avg. %

Analyta ' Depth fsps Recovery
Pyridate ’ Oo-12" [ 88.2 B
Pyridate 12-24" 2 79.2
: Pyridata 24-36" 2 80.%
O-Methyl 0-12" 5 85.3
O-Methyl 12=24" 2 90.%
O-Methyl 24-36" 2 81.=%
CL-9&673 o=-12" & 81.%
CL-967) 12-24" 2 85.3
CL-56873 24-36" . 4 94.9
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Table v
mmoom VALVE m SCREINLE
- . 1t il
PROGRAM EVENTS nnr.x*
L3 .r..“- RN
- rae 4l ‘ -
N ' TIME EVENT ACTION NUI‘ES.
- 1 A
L t Loy st arr__ |- Tiae 1.0 - .70 is
it | sz on the heart-cat time.
. T |53 orT - tine 9.00 - 15.06 is
; — < on tor ulm u-aw.l.
tso | sy | os '+ hpresintiti uloes,
1.30 & OfT tines wmy vary.
1 A <t g ' .
3 " 3.ra tos3 .| orm T
- a An [ nss BT
2.90 s2 | ox .
tg.a0 | st OFF
£0.30 52 QFT
A0.,70N % AFT
000 & s | ae
i
[ I
| ] i
LA CHOICE OF EVENTS: - -- o

. Sl-4 = Suitches 1-4
-~ ' SS = Alarm :
S6 = Sparge ml/min

CHOICE OF ACTIONS:

0.= OFF ! = Of 2 = PULSE
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Table VI
VALCD VALVE SWITCHING SCHEDULE

PROGRAM EVENTS TARLE®

TIE EVENT  ACTION  JOTES:
e 2.5 - 308 is
re— e | e
by :
= . p— beart-cat tine.
' 1w |3 on e 1100 - end of
e L
11.00 st o
. * Bpretomtative valoes,
. I tises may wry,

CHOICE OF EVENTS:
S1-4 = Switches 1-4
S5 = Alarm
S§ = Sparge ml/min
CHOICEZ OF ACTIONS:

Q=0FF 1 =0ON 2= PULSE
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FLOW DIAGHAM FOR THE TXTRACTION
OF PYRIDA', E AND METASOLITES FROM SON.
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FLOW DIAGRAM FOR THE EXTRACTION
OF PYRIDATE AND METASOUTES FROM SOR, |
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FIGURE 9

Column 1 Profile
Using An CL=-9673-O-methyl Standard

um e 1) - APR . 1331 4TIalies
§TiaT

— L.isd

Peak width @ 1/2 pk. ht. = 1 mm
L mm x 1.5 = 1.5 om or-9.15 cm
0.15 cm
Divide by chart speed: ~mmsesam—me = 0.3 min
0.5 cm/min. .7

End the heart-cut: 5.292 min. + 0.3 min., = 5.%92 min
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- FIGURE 10
' L T
. " Typical Chromatogram
Pyridate Soil Analysis
"L.C. Standard
0.10 ug/ml CL-9673

P REEL Y L3S F Y LIRS
oo leny

. M w 3 FEE 23. teer TSI 7 .
sraer e - R IR

e 0 e
LT L - -
oo T 94 S e e LTS
0 PR A "IN S OBATT .
” 3 P H ..'. L
' ' T w LAV
Polaw e em o e t ot K R
PR 0 7
! . L 23 ng injected.. -

.LC Run 7 31718, dated 2/25/91

e - Page 158
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FIGURE 11 _
TypicalIChrouatngral '
Pyridate Soil Analysis
L.C. Standard
0.25 ug/ml CL-9672

* PUM 13 21 FEB 24, 1991 9113932
stamt

<.500

10,322

62.5 ng injected
LC Run F 11718, dated 2/26/91
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FIGURE 12
Typical Chromatoqram
) . Pyridate Soil Analysis
. ' . .+ L.c. standard
s . 0-10 ug/ml CL~9673-O0CH,
s PUM N 4 - FES 3. 120t LT3N
sraer R
<8 cem = .
L - 1,196
i : 1.542
[ S oLt - -
N €.774 seeeeecqLTI-Otmy
4 - * ’
+ .25 ng injected
. w7 - LC Run J 131718, dated 2/25/91
EN-CAS Profect / 90-0107-1A Page 160
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PIGURE 13
‘fypi.cal Chromatogran
Pyridate Soil Analysis
. L.C. Standard

0.25 ug/ml CL-9673-0CH,

« pyM 22 FEQ 24, 1¥"Y  #2T29::%
STant

TimEtaoLE

62.5 ng injeczed

"LC Run F 11718, dated 2/26/91

EN-CAS Project I 90-0107-1A
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® -
. [P FICURE 14.
% “rypical corosatogras
“ +" Nerth Carolina Pyridate Soil Analysis
) L.77 . .- .Control Sample
. L2 et T opganié Fraction
" ' 0-12" Depth
3 EA TR USRI FNEY '.1 (S )
- eun s FER 25, L9%L 2811%419
sTART LT SEEmTrs m T T e
B T S SOt e B )
. ‘-_;,H_' J.—‘:)..“I-I'S' CL-96T3-Xy
le.ane’t?
i
EN=CAS Sample ID#: EI9104-~C2
- <0.03 ppm Pyridata as CL-9673 Found
P . <0.02 ppm cp-ss7:-oca; Found
4 ml final volume, 250 ul injected
LC Run 7 31718, dated 2/25/91
AR 3 ST S N S SR

EN-CAS Project § 90-0107-IA "Page 162
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FIGURE 15
Typical chromatogram
North Carolina Pyridate Soil Analysis
'Ccntrolr+ 0.04 ppm Pyridate/CL-967]-0CH,
. ’ ' . Orgaaie Fraction

0-12" Depth

N

s RN B ¥ FEP 23. LYY 2L1eT1Y
sTary
1 <5

3.794 o= QW73
.97
g m

LS
2.020 tomees QL-STI-00N

EN-CAS Sample ID#: EI3104-51

0.0166 ppm Pyridate as CL~967]1 Fournd, 92% Recovery
0.0342 ppn CL-QG?S—OCB, Found, 85% Recovery

4 ol ftinal volume, 250 ul injected
LC Run # 31718, dated 2/25/91

EN-CAS Projecc # 90-0107-IA Page 163
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FIGURE 16
) 7 Typical Chromatogram
T "' Morth Carolina Pyridate Soil Analysis
; Control + 0.20 ppm Pyridate/CL-9673-0CH,
. ‘ : or:jar:ic Fraction ‘ ‘ .
T ‘0-12% Depth
. ;ﬁﬁri ‘;1? .v.'!.:z,- ‘;,‘ IJ:O;lai

Jtant

. v.t
f . . . V i1 ) - '
‘ i e 9.97¢
' A 0 o r
.- L #1459 a-un
- - - ———— .792
X o » ".
' ) S 137
tingvranLe stor . Q-mTI-0cy

EN-CAS Sampie ID#f: EI9104-53

- 0.17%) ppm Pyridata as CL-$67) Found, 88% Recovery
* 0.1815 ppm CL-967)-0CH, Found, 91% Recovery

Lo, 4 ml Cinal-volume, 250 ul injected
LC Run § 31718, dated 2/25/91

EN-CAS Project f 90-0107-1A "~ ° ' ' - page’16s
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FIGIORE 17
Typical chromatogras
North Carolina Pyndata Soil Analysis
Cbntrolh Sample
Aqueocus Fraction
0~-12" Depth

= RUN & % £I9 24, 1771 S4120133
STARY

L(

EN~-CAS Sample ID#: EIS104-C2 (AQ)
<0.02 ppm CL~-9673 Fommnd

4 nl final volume, 250 ul iaiected
LC Run § 11721, dated 2/26/91

EN-CAS Project # 90-0107-IA : Page 165
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EN-CAS Method ENC-16/90 “Page 31
i wE oo 3
. FICURE 18
o ' Typi.cal Chruutoqr.al
o North Carolina Pyridate soil Analysis
.C‘r:mtrnl +0.04 prm CL-9673
"’ *, 7.}queous rraction
0-12% Depth
A S : Doa .
« RUM & n FIS 26. l”l .Ilil!l' - R
sTARY - R
Dty I :
. - - e 1.924

s

v

EN-CAS Sample IDJ: ‘EXI9104-S8 (AQ)
0.0326 ppm CL-967) Found, 73% Recovery®

‘4 ml final volume, 250 ul injected
~* “'LC Ram § 31721, dated-2/26/91

*The % recovery jis correctad for the control
contribution of 0.0046 ppa.

T . te = - - -v .
v 4 . . v N A . l

EN-CAS Project 4 90-0107-1IA T ‘ Page 166
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FIGURE 19
Tyélcal Chromatograa
North Carolina Pyridate Soil Analgsis
Control + 0.20 ppm CL-9671
Aqueous Fraction

0-12" Depth

AU o 14 FEB 6. 1971 W81 1kiay
$tanry

. i_;L“

. e

EN-CAS Sample ID#: EI9104-510 (AQ)
0.1670 ppm CL~9673 Found, 323 Recovery

4 ml final volume, 2%0 ulinjectea
LC Run 7 11721, dated 2/26/91

EN-CAS Project # 90-0107-1a Page 167
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FIGURE 20
»  Typical Chromatoqram
©% .. Nerth Carolina Pyridate Soil Analysis

vr

- . Control + 0.20 ppm CL-9673

[k 4

'Organic ‘Fraction
¥0-12" Depth

fUM ¢ 38T S FER 16. 1591 13temsde

sTant
' ®

PRITVTR
4, 348

3.329
6. 043 tom—OL-MT3

7.1

EN-CAS Sample ID#: EI9104-S10 (Organic)

(Note: Colpiinntary fraction of sample fortified
with free CL-9673 only, showing )% remaining
in the organic phase.).

P S -

. e ‘E %
4 ml final volume, 250 ul injectea
Lo LS Run / 31718, dated 2/26/91
e BT Ta D .

el .

7

Al-E

EN-CAS Project # 90-0107-TA _




Agrolinz Stmly AGRO-90W

b

EN-CAS Method ENC-16/90 ‘Page Sa

FIGURE 21
Typical Chromatogranm
North Carol;ni Pyridate Soil Analysis
. : ) _ Control + 0.40 ppm CL-967)

Organic Fraction

0-12" Depth
/
- Rym 0 2z FEN 24. 1791 LIl ee
STaRT
(1]
i

32

Ba 046 amevananllL NI
7.020

.03

EN-CAS Sample ID#: EI9104~S1l1 (Organic)
{Note: Complimentary fraction of sample fortified
with free CL-96713 only, showing 5% remaining

o in the crganic phase.)

4 nl final volume, 250 ul injected
LC Run # 31718, dated 2/26,/91

EN-CAS Project # 90<0107-1A ~ Page 169
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PIGURE 22
I Typicnl Chromatogram
Teens oo Pyridate Sofl Anllysis
e L.C. Standard
. . . . 0.03 ug/ml CL-9673

' "
-~ /
¢ [ . s Yo
R
* YN @ [} FE8 26. 177F 1813133

P.049
N .
-
1
.97 qeenvestl, U3
.
- Y O
.o
P |
T H R T -1
y e, . R .o } y
R T . e ?.‘v_ A s
P .

'12.5 ng injected
-, > PR 1 i} X

. 7. Lc Run #:J1719, dated 2/26/91

" Lt o

EN-CAS Project 4 90-0107-IA

-,
el Y.
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FIGURE 23
Typical Chrosatogram
. Pyridate Soil Analysis
lL.C. Standard
0.10 ug/ml C1-9671

» WFyYN » 3 FER 26 L?PL 13136210
STant

Agrolinz Study AGRO-9003

Page s6

1.232
1.773

25 ng injected
LC Run # 11719, dated 2/26/91

' EM-CAS Project # 90-0107-IA Page 171
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FIGURE 24
" Typical Chroutogral‘
.. Pyridate Soil Analysis

. " L.C. Standard
0.08 ug/ml CL-9673-0CH,

0

-t

« PYR & X FER 26. 1991 19:17314e
sTaPYT Lot o -

(‘l

NTE 3.262

™ 64 493 toenC, - MTT-O0y
P TE) v

12.5 ng injected

LS Run ' f 11719, dated 2/26/91

+ T

EN-CAS Project # 90-0107-1A ' Page 172
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FIGURE 2%
Typical (hronatogram
Pyridate Soil Analysis
- . !
L.C. Standard '
0.10 ug/ml CL-3673-O0CH,
- BN 8 . FER 6. EPPL 14115022
3TubY .
T $her
9.841

t.323

8,477 toomeeaQ-MTI-00Ny
\

25 ng injected
LC Run 7 311719, dated 2/26/91

EN=CAS Project # 90-0107-TA Page 173
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v PIGORE 26
Typical ‘Chromatogran
) . 'jnbrtnitarplina Pyridate Soil Analysis
' “TI"'Cont}ol'Sanple
. | g . o:&anicutraction

12-24" Depth

s, oo » o
- Fum 4 FEr 28. 11’!_“..!‘2111144 .
sTart T Co '
: - o I-#%es - .

4,378 T CLATT-00N
7,234 "
FRYY

EN-CAS sample IDZ: EI9106~C2

<0.02 ppm Pyridate as CL-9673 Found
<0.02 ppa CL-9673-0CH, Found

4 ml final volume, 250 u) injected
LC Run # 11719, datea 2/726/91

~
~

EN-CAS Projecc F 90-0107-:A Page 174




Agrulinz Study AGRO-9003

y inpis P

EN-CAS Method ENC~16/90 Page 60

FIGURE 27
Typical Chromatograa
North CQarolina Pyridate Soil Analysis
Control + 0.04 ppm Pyridan/c:.-ssnoocx,

Organic Fraction

12-24" Depth
- PYNH » r FEF 25. 19%) 132310y
iTarr
I L)

A A7 vy TY

$o 401 et AT 000y

EN-CAS Sample IDJ: EISLO06-51

0.0328 ppm Pyridate as CL-~9673) Found, B2% Recovery
0.0357 ppma CL-9673-0CHy Found, 92% Recovery

"4 al final volume, 250 ul injected
ILC Run 2 31719, dated 2/26/91

EN-CAS Projecc 7 90-0107-IA Page 175
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FIGURE 28
) Typical Chromatogran
North Carolina Pyridate Soil Analysis .

% ... - Control.+ 0.04 ppm CL-967)
St v~ - 2 Organic Fracticn
o o % .. . 12=24" Depth
« M s 012 FEN 26, 1701 17137133
sraet . o
T FRhae N

L q,mq:,
7,294
7.963

P

EN—CAS Sauple ID’ 219106-53

(Note- Cunple-entnry fraction of sa:ple tortified
) u;th free CL-9673 only, showing 3% remaining
- : in the organic phase.)
"4 ml final volume, 250 ul injected
LC Run F 11719, dated 2/26/91

]

‘ EN-CAS Project T 90-0107-1A . Page 176
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 FIGURE 29
Typical Chromatogran
North Carolina Pyridata Soii Analysisg
&ontrol sablé
Aquecus VPractio.n
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sTary o
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€.344 eoromeon) Q-WTI-XBy
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EN-CAS Lample IDZ: EI9106-Cl (AQ)
<G.02 ppa CL-9671 Found

. 4 ml final volume, 250 ul injected
LC Run { J1719, dated 2/26/91
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oLy FIGURE 30

<1 i7" ‘typical Chromatogram
"+ 7" North Carolina Pyridate Soil Analysis
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P " ENeCAS Simple IDF: EI9106-53 (AQ)

' 0.0358 ppm CL-9673 Found, 90% Recovery . .
. % 'a ml tinal volume, 250 ul injected
R LC Run ! 31719, dated 2/26/9%
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, Addendum 1 L .

TITE: Apalytical Procedors (er the
© Detanibatios ef Pyridate and
Its Primey letabolites CL-%73

iod CL-%T)-0-mthyl in Soil

1S KDWD . BK-16/% I mn mm Imm/e/.y;,
Qb arrEONAL : T

1T LTYML

- 1.0 INTRORQOCTION

T 1.1

Scope

Thiz method addendum is written in order to describe
modifications to methed ENC-16/90 for soils froa
sites other than those in North Carolina. The five
additional sites are located in Georgia, california,
Wisconsin, Iowa and Illinois.

Principle

The method as described in EN-CAS Method Ea. .
ENC-16/90 is unchanged with the exceptios of a
modification that ix made for the Georgia, :
California, Iowa, Illinois and Wisconsin sites. Fer

.. these sites, the pH of the aqueous fracticn of the '

samples is adjusted to 4.0-4.5 vith acetic acid (vs
PH 5.0 in the Horth caruvlina site, according to
section 8.3 in the method) prier to the partition
step.

A further modificatiocn is made for the Georgia site
only. ' The pH of the aquecus fraction of tha Georgia
samples is adjusted to 4.0 with acetic acid prior to

injection on the HPLC {section 4.5 in the mathod).

. P
Thase changes are made to impruve the semmration of
Pyridate from Cl-9673 at the partition step, and
alzo to counteract an unknown soil eatrix companent
thgg caused a reduced Cl-967) recovery in some,
soils. i
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