Cover Sheet for

ENVIRONMENTAL CHEMISTRY METHOD

_: Pestcide Name: Thiram

MRID #: 447245-01
Matrix: ‘ Soil
Analysis: GC/FPD

This method is provided to you by the Environmental Protection Agency's (EPA)
Environmental Chemistry Laboratory (ECL). This method is nof 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. Aithough 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
flynt.elizabeth@epa.gov. '
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MORSE LABORATORIES,INC. -~ .~ - o SOP# Meth 97 .
.’, A _ NE Rewslon #2 Date 07/96
DETERMINATION OFTHIRAM INSOIL AR PR

Reason for Revzs:on , To prov:de for the preparatlon and use of thlram standards as
- : SO]UthHS in acetomtnle e e N '. )

10 PRINCIPLE

Durmg the conduct of thIS analySIS equwalent apparatus soIvents, glassware or e § 7
technigues’ (such as sample concentration) may be subst1tuted for those speclﬁed in o
- this method, .eXcept Where otherwise noted:. In. the event .an equwalent piece of:... e
equlpment or an. equlvalent techmque is used 1ts use w1ll\be documented in the; study
records when appropnate C T e e

ke

__Reactlon _v;als - . 160 mL equxpped for crimp’ sealmo w1th Teﬂon Ilned -
«° septums, Pierce Chemical Cor, Rockford IL 61105, cat..
R #12995 (Ilsted as 125 mL in catalog) '

’

Crimp seals -

with Teflon- I S -
~ lined septums - - - . Pierce Chemiical Company, Rockford 1L 61 105 - :
: . "Teflon/Silicone Disc Septums cat #12720
. IR _ Alummum seals (20 mm) cat #13214
Crimper - . ? Wheaton Instruments, Millville, NJ, part #224303

- Water{Bath K

E



‘Gas Chroniato graph -

Gas Chromatooraphlc L
: "Column -

- Gastlcht _
‘ "syrmges— 2

. ‘ Magnenc St1r Plate wnh stlr bars

"Alrp_ettor ,

* - Adjustable

4.0

a pipettes <= "

Tii;s: :

e
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: M1crotek MT- 220 or equwalent wlth a ﬂame photomemc :
' detector in the sulfur mode Lo :

R

6'x 1/4” 0. d x4 mm i, 01ass column packed w 1th 8% o

- Penivalt 223 + 4%KOH.on 80/100 Gas Chiom Roor o

equwa!cnt _

¥
i~

{, T

16, 50 100 250 500 1000 2500, ;;L Hamllton Co ;

b-”'..“
, Amencan SMI - "Alrpcttor ' Scwntlﬁc Products o
: Sunnyvale CA 94089 or equlvalent 20T
Plpettes .~ 50- 200 ,uL volurne range cat #P3086-2
’ 200 1000 ,uL volumc range cat #P3086 3
'2 200 ,uL cat #PJOSQ 37 (Baxter) P

--_100 1000 y.L cat. #P5039 801 (Baxter)

REAGENTS AND MATERIALS

Thqum:

GLC Column Packing -

'EDTA (tetrasodium) -

EDTA Solutiod-

‘ Hydrochloric Acid -

"+ equivalent

‘ Analytlcal grade :

28% Pennwalt 223 + 4% KOH on 80/100 Gas Chrom R;
Alltech Associates; Inc Deerﬁéld‘, IL 60015. or

Note: The PT 28% Alltech 223 column is equwalent to

the Pennwalt 223 column:

0ver_98% purity, Mallinckrodt, Par_is,'Kentilcl{j{ 40361

-10%.{w/v) in boiled deionized water

concentrated, J.T. Baker Chemical Co.,Phillipsburg, NJ

.l;ﬁ.



5.0

6.0

6.1

' Acetonitrile & c Pestlcrde resrdue grade

... Hexane’-, -

' : 'HCl/Stannous chlonde R ' o cre L R
'reagent- o 8N 3%, Welgh 36 g SnClz (H20)2 mto a 100 mL e

'STANDARDPREPARATION I R S

arbondlsulﬁde(CS) e e o

' UCB Study 95049 E Turfand Bare Ground DISSlpatlon AN
_ W oI Page363 '
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Sta’rrnoiis Chl'oride- . analytlcal grade EM SCIence Glbbstown NI 08027

— "Carb'oﬁ dtsolﬁde—‘ - reacent grade J T. Baker Chemrcal Co Phllhpsburg, NJ ,

08665' T

_Me‘thanoll- P nanoorade JT Baker Chemlcal Co Phllllpsburb, NJ-'.

08665+

. R ' . N N

L nanograde J T. Baker Chemlcal Co'.""Phrlhpsburg, NJ
o 108663 A . I

. g D volumetrlc flask:, Add’ 64.mL’ concentrated HC] QS to R
A 100 me1th bor]ed delomzed water o . S

SAMPLEPREPARATIONs - A

Frozen 5011 is homogemzed w1th dry ice in a Hobart Food Cutter (or equlvalent) to '- .

,‘mrxthoroughiypnortoanalysm . ST Y

I, 100 ,uL CS, is dtssolved in 100 mL hexane:

2. - 4 uLofthe 0:1% solutlon is placed ina reactlon flask, which 1 1s 1mmed1ate1y' .
sealed ‘and heated to 100 Cto allow all ‘hexane and CS, to equrlxbrate in

headspace.

Note: This standard is used to locate the gas chromatographlc CS; response
the first time this- analysis is attempted. Theredfter, given similar .

* ." column and GC condltlons only the active mgredrent standard needs
to be prepared

3
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:Two methods are provi ded for the preparatlon of thlrarn standards used for ,

; fortification and mstrumental analysns purposes. Oné produces an. aqueous suspensmn '
and the other produces a solutiori.” Both methods aré'suitable for the analysis of field -

_' samples and the-préparation and. ana1y51s of concurrent QC fortlﬁcatlon samples: . -+

: .However only the standard prepared asan aqueous suspensmn is su:table for.use -

in the preparahon offortlﬂed samples mtended for stabnhty assessment (ﬁeld or ‘1 :

-]aboratory)

b

-.,Usmg a 100 mL volumctnc plpet dellver 100 mL boxled delonlzed water
(cooled) mto the beaker contamlng,the thlram standard : R

S

_ lnsert a magnenc st1r bar in the beaker contammo the : aqueous su3pen51on and'ﬂ'
- p]ace on‘a magnetlc stir plate Homogemze the th1ram suspensmn for- 10 o

" minutes. S
. ’ -'-" - ) .":‘- R

‘_" Note- The resultlno suspens:on (100 ,ug/mL) must be homogeneous and '
' devmd of heavy partleles All subsequent dllutlons must also be .
mamtamed in a constant siispension by st1rr1ng w1th a rnagnetlc stlr bar o

- in a'similar fashion as the stock suspension. . - a :
) , S o

"’Whlle the suspensnon is bemg homooemzed remove 100 mL ‘with a
graduated plpet and dilute to 100 mL w1th b01led delomzed water.

Note: 10 mL allquot must be wnthdrawn qu1ckly and accurately on ﬂrst. )
: attempt. Ifthe initial withdrawal overshoots or undershoots the 10 mL -

mark, the withdrawal procedure must be reinitiated. Tlns produces a
10 zg/mL solution.

-An instrumentation standard with' a 0.1 pg/mL headspace concentration is
. prepared by adding 1.35 mL of the 10 pg/mL suspensxon (usmg an Alrpettor)
to a 160 mL vial. ‘ .

N_ote: Two 675 L aliquots can be used in'place' of 1.35 mL.

3/
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6.. Add 8 65 mL 10% EDTA solut1on and 15 mL HC]/Stannous chlonde reaoent
- to the reaction vial and Immedlately crimp seal :

»

coe T, ,- . ‘React c0ntents ‘of vial iri the sarne fashlon as samples as dlscussed ]ater USe
o thls standard for gas chromatography o : - RS

T B I Note_ Based on the stablhty of th:rarn inw ater suspensron (<3% degradatlon
: -in 30 minutes), all mampulatlons wnh susPensron standards must be -
completecl w1th1n thls tlme frame =

. . B .‘ ":.' ; T .
. D

' 6 2 2 Preparatlon of thlram standards as acetomtrlle solutron

R Correctmg for punty, welgh 10 0 mg actwe moredrent of a thzram analytlcal
* standard.info a glass welgh boat then transfer to a 100 mL volumetrlc ﬂask :

- ]
., \

L 20 “Bringto volume with. acetonltnle and mix o dlssolve ThIS produces a LR
‘ ';100 ;.tg/mL solutlon :

3. .Transfer 10 0 mL of the 100 ,uD/mL solut1on w1th a graduated plpet to a’50 rnL o
volumetric flask. Bring to volume with acetomtnle er well. Th1s produces '

a20 ,ug/mL solutron

4 - An 1nstrumentat10n standard w1th a 01 yg/mL headspace c0ncentrat10n is )
' - prepared by adding 675 ,u.L of the: 20 ;.zg/mL suspensmn toa 160 mL reactron
vial. .

5. . Add100 mL-10% EDTA. solutron and 15 mL HCl/Stannous chlor:de reagent
' to the reaction vial and 1mmed1ately crimp seal. .

6. - React contents of v1al in the same fashlon as sarnples as dlscussed later Use
' this standard for gas chromatography

Both standard preparations detailed above are intended for analyses with a limit of

) quantitation of 0.02 ppm. Instrumentation standards of differing concentrations may be
prepared to enable. the analysis of samples with limits of quantitation other than 0.02 ppm.




7.0 SAMPLE FORTIFICATION -

8.0

s
. .

1.

e
i

. ;. employed to add: the. foftification solutiors t
.. MICROLITER SYRINGES, ™. " -

*" Place4:00

“suspensions, aliqiiots: are removed only while the suspension-

Section 11.0. . "',

+¥JCB Study. 95049 - Turf and. Bare Ground Dissipation :

P .

1.

Spike samiples-are -"fortiﬁéd_.at the correct llévcl‘-'by adding the apprbﬁrié'te'
volume from éjther the 1.0 pg/mL, 10 fg/ml.; 20 pg/mL or 100 ,ug/mL -

fortification suspension’or solution as applicable.” - - - AU

i

* Note; Regarding suispension standards, 10 Ag/mL "is only prepared if

necéssary. ‘While the ‘1 O‘ﬂg/ﬁqL-;{u@epsionj is-being homogenized;
remove 10.0'ml; and dilute to 100'mL with boiled deionized W'atgr':-. '
Vhen tising suspension standards only. pipéttes o "Airpettors” should be

3

.a",‘.“.f_-_-f-'“'-‘.';! -" : : Sy e o e X
g frozén sample intg a 160.mL reaction vial: - i 1 s

~
NS

[

e Saifiples With the appiopriate conce

¢ .
il

e Use foiumﬁ of o greater than10mL“henfomfymgwnhsolutzonstandards .

: Aéd 10% EDTAslolunon tb mﬁake a fotal volur'ne; ;fo:f lOOmL(sampleplus B
“ fortification: solition phus”10% EDTA- solution; inclusion of fortification

+

solution volume orly applies to lise of suspension stanidards). ‘See Discussion, .

o~

' Add 15:0 mL HCI/Stannouis Chloride (8N/3%) réagent. Immediately seal, : -

Treat as samples from this point on, heating the fortification at 100°C for the.
same timie as the samples. -~ .. . - o 3

SAMPLE EXTRACTION

1.

2.

- Place 4.00 gof &ozén sample into a 160 mI, ré’actjdh viai.“

Add 10% E]Z')TA‘solution to rhake a total volume of 10.0 mL (sample plus 10%
EDTA solution). This volume must be determined for each soil type prior to
analysis, based on the volume ofadg sample (see discussion, Section 12.0).

S

T
S : o

© ‘SOPH Methi-97 , page 6 '~

fhtration: - When using. = "
| is beiig actively. .
 homogenized: - ey : A TN

1.

=

33
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IUE pr0per analyte ohromatocrraphy and resolutlon from mterferences may be used when
. necessary ‘ G P RN :
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SOP# ‘Meth- 97 page7

;reactlon Vlal o . _ R
4. -P]ace v1a1 m boﬁmg W aterbath for a total, of 2 hours hand shakmo V1als
o *.'appro\umately every 5 minutes for the ﬁrst 30 mmutes then every 30 rmnutes
for the'remaining 1 1/zhours : . S :
5. - After reaction maintain sample at 100 C m the waterbath durmo GLC
L __analy51s - USRI PP SN

-

230 | Add 15. 0 mLHCUStannous Chlorlde (8N/3%) reaoent Immedlate]) seal the '

The followmg COIUIIIH and condmons are. suggested ‘ Other columns that exhzbtt 3_' 5

"\'Colu'mn:- L ; : *6' %" o. d glass column packed w1th 28% Pennwalt 223 + 4% .
T e T KOH on 80/100 rnesh Gas ChromR e
-Carfie‘r Gas:. o _Nttrogen at 43 mL/mm _. ‘

. ,'l?emperatures:_' " Injector: - 210 °C

. ‘Detector:: 160 °C -
; Column 125 °C lsothermal

rote

.I,njection l\‘:/'olurne: ' Vartable Inject 21000 Jt.zL of airspace from: samples into GC

* ‘using airtight syririges. Compare sample responses to those
produced in the standard curve.

'Retention Time: ~ ~2.0 mmute_s.

Cahbratlon : 'v I o ST ' \‘.

1. Prepare a 4-pomt standard curve by 1n_]ect1ng O 4 ng through 2.5 ng (4 uL

“ . through 25 ,uL ofa0:.1 ,ug/mL headspace concentration standard) of thiram.

Note 2. 5 ng may- produce an off-scale response on some FPD detectors due

. to their inherent differences in logarithmic response. In such-cases,

- inject an amount of standard which produces approxxmately a 90% full
scale deﬂectmn (FSD) as the hxgh pomt of the curve.

3¢
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,
Ed

_ . ~-+2. ' In any case, 0.4 ng representmo a 0.0135 ppm response when 1000 L of”
R sample is injected, must be included as the lowest point on the standard curve g
e T .. and should produce a response peak height of at least 5 mm. Identification’ of
; SR S the peak produced by the thiram. standard as CS, is achieved by demonstratmg o
TR S its retentlon time to be ldentlcal to that of the peak produced by an-injectioh . )
- ©oc T of CS,. standard. This 1dent1ﬁcatlon process needs ‘1o be. conducted only if the IER2
' "CS, retention time needs to be identified (i.e:, when a new GC column is - '
employed or mstrument repaus whxch mlght have affected retentlon ttme have
oocurred) : - S S - : LRI

L LT e 2 PI‘IOI‘ to analy51s make several xnjectlons(lo 100 ,uL) of the thlram etandard
S (for example,,Ol ug/mL headSpaceasapprOpnate) to sensmze the colurnn for v

-~
b

S S _The column and condmons stated i the method Have been sat:sfactory for the
Cooo L. .7 rhatrix benhg analyzed ‘The specific colurnn packmg/coatmg, cartier gas, .
e ' '_ column temperature and flow rate listed are typlcal condmons for thlS analysis, -
: Spec;fic condltlons used wnll be noted on each chromatographlc run- and wxll
' ‘not otherw:se be'documented.: . - .

< . . . . - . . r . o
. v . . . . . oo

-10. 0 CALCULATIONS

‘ Calculations"from the instrumental analysis are conducted using a validated software ,

v ' - application to generate a standard curve based on nonlmear regression.: The data

L points for analyte concentration (ng) and peak response (mm) are obtained from strlp

chart recorder-generated chromatograms. All standards injected for the standard

curve'and their correspondmg peak helght IESpPONSes are entered 1nto the program. :

A power series equation is used to determine'unk.nown x values when 'given the y

IV value. The equation that defines the curve produced when a loganthmlc relatlonshlp
exists between concentration and peak responses.is: :

Es o . - ' ' N

LY T ax



“where: ' - 0 T
: y - = peak heiaht response (mm) _4." L E L
e oo T = nanocrram found for the peak of1nterest C e T
R and b = var:ables dependent on. data pomts entered " P :
. ‘, . , R O . oA D ‘5,,'-‘:’ . e
. e The calculatlons for ppm found and percent recovery (for fortlﬁed samples) are';; L 77 :
;! : ) : ng fbund x"iﬁ"‘"l VOI (mL)
‘ , - - - sample wt, (g)
‘ i V ’ IL' ) :“ * ’W :
ol ' 2w wheren st e a
SRR - ng found e ! = ‘ng found caIculated v1a a software _
EE . - final volume (mL) _headspace vo!ume of sampIe contamlng
A Cen S . '_reactlonv1a](135 mL) R
\‘ “sample weight (&)~ = gram wei ght of sarnple
_injection vohime (L) = ‘,uL amount of sample 1nJected 1nto gas s
. T ‘ 'chromatograph —
’ 11000 ¢L/mL. - = conversion faotot"
1 p2g/1000 ng = conversion factor
This equation sitnpliﬁes to, for example: -
: TR 4003 : .
mg sample infected = 135 miL ® ulL m_}ec:ed (rounded to three s:gmf icant f gures)
. mL
where: 135 mL = headspace volume of sdmple-containin g reaction vial .
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11 o DISCUSSION s s : -

% -R'ec_:ove

-
S e

The use of Teﬂon-lmed rubber septums is acceptable for temporary storaoe of "

- The volume of 4 00 g of rnatnx is determmed by welghlng 4. 00 g of sample
- mto a'25.mL: graduated cylmder and- addmg 10-mL water The total volume

e SOP# Meth 07 paoe 10

The percent recover) for fortlﬁed control samples is calculated as follo“.s

. . . Y . R
. . . . K ; . : ‘”« " S

ry _ ppm found in forr;f’ ed canrrol - ppm founa" iR conrrol X I 00
. ‘ ppm added A ;

o

.'J.

rmsed baked reactlon V1als

s e '.~_, . -7 . . e

minus 10 mL.is:the volume of the 4 g sample (Note' Better results may. be

. ach1eved wrth some rnatrlces 1f 20 mL of water is used 1n place of 10 mL )

[ N
_‘... x . ‘-“ B o ‘J

.}4 R I ..‘A Loty . T .-:' " ; E . .

Standard curves are. prepared by 1n_]ect10n of varlable volumes of a snncrle:._

- standard- preparation at a concentration. of 0.1° ,ug/mL headspace (or other .
headspace concentratlons as apphcable) . '

'Samples must be kept frozen at all times until addltlon of extracnonfreactlon" _ - .

reagents. This includes werghmg and’ fortification (preparation'of splkes)'.
processes. Keep samples on. dry ice before and aﬁer welghmg and durmg
fortlﬁcatlon -

Samples must be reacted in a timely manner following addition of reaction
reagents.” Once reacted, the samples (now containing in the form of CS;-any
thiram that may have been present) may be stored at rooi temperature
overnight. Simply reheat the samples the followmg day at 100°C for
approx:mately 30 minutes w1th shaking..

o~
i
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B SOP# Meth97 paoen"

F

e  Whenthe vqume of fortlﬁcatlon so]utlon added tothe reactlon v1al is less thanj

. 1.0'mL, the volume of 10% EDTA added to obtain a final headspace volume -

DR " of 135 mL 15 not ad_;usted to account for the addmon of the- fortlﬁcatton‘ '
’ i soluthrl . ) R ‘:q:;». S Y ;. .‘_‘ Vo .'1.:‘_ . =

: f_“'.

The addmon of less than 1 0 mL of solunon would account for at most 0 74%

' _volurne from the volume of 10% EDTA 16 be added 1s not necessary

, _SOP preparéd by: _ Gary Westberg & Kimn Tufts
"APEROVED BY: . ' ‘
DATE: .7 . .

7

‘ ;v of the. total volume of headspace. It is felt by Morse Laboratones Ine: that "
" this percentage is 1n51gmﬁcant :and subtracting’ the forttﬁcatlon solutlon"
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ll - o Sacramento Cahfo:ma 95825 :

R
LﬁBO'(ﬁTO'{IES ;

mconponnro . H ’ S - TEL9154813141

- b B | ‘ ; . o FAX: 916-481-2959

CoL L o Tuly 151996
L S Preparation of Soil Samples for Thiram .

\'Bréth#'_ ML96 0630 UCB L
b . ; L
. Samples are to be recelved at’ Morse Laboratorres Inc in 0- 6" 6- 12" ]2 18" 18-24" 24- 3
© . 30" 30-36", 36-42".and 42- 48" segments The 0-6" segments that are recelved will'be in’ -
" cores and all other depths in sample bags (comp051ted by field personnel) Five cores should -
be recelved for each 0-6" sample The actual number of cores received will be recorded
o ' P o

Procedure: - !
o .Enter ML trcket number and sample riumber on form ML 466 Count and record, on

' ML 466, the numberof cores received with each sample as apphcable and the core |
length/depth of the sarnple as recerved :

2."  Prepare untreated samples ﬁrst then treated samples If more than one samp]mg'
. interval is being prepared at a. tlme samples that were collected the: greatest number

of days after treatment (e. g D10) are prepared before samples collected:the least
number of days after treatment (e.g., D3). Record date of composnefhomogemzatron

as applicable, on form ML 4166

3. "Keep samples on dry ice or m a freezer durmg the preparanon process Remove soil
_ from cores as appllcable and composite samples by placmg samples in pre-labeled
plastic bags kept on dry ice. Remove any rocks, sticks, or debris at thlS time.

4. Homogemzatlon of the composued sample is performed using a food cutter. (see SOP#
SP-14) in the presence of dry ice. Clean the food cutter with soapy water, followed
by rinses with tap wateri and acetone (in that order) between all samples.
Homogenized samples will be kept in pr0perIy labeled bags in the freezer until
removed for analysrs Co ' : ' :

1525 Fultoh Avenue .



