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'ENVIRONNIENTAL CHEMISTRY METHOD

Pestcide Name: Malathiqn

MRID #: 420584-01
Matrix: © - Water:
Analysis: GC/FPD

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 ail
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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. Standard Lot : Date
Name Number  Purity Number Storage Received
Malathion  PS-2655 93.4% AC5561-119:9° " . 07-25-88
Malathion  PS-3026 93.4% 5561-119-9 = 01-11-89
Malaoxon PS-3311  99.4% 4661-115A . 05-18-89

Malaoxon  PS-3516 99.4%  4661-115A
Malaoxon - PS-3951 99.4% 4661-115A
Malaoxon  PS-4085  99.4%  4661-1154
CYTHION®  NA  91.0%  Njog5446

*freezer until 5/30/89 and then refrigerated
**freezer until 11/14/89 then refrigerated °

freezer 08-30-89
refrigerator 04-06-90
freezer 06-07-950
room temp. . 07-14-89

American Cyanamid performed the characterization of these reference mater-is;
these data are available in their files,
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METHOD OF ANALYSIS :"a?,\{_f PR (\\J
y . - N
With a few modifications, the methodology used 0 analyze malathion and malaoxon in the soil ;\_ X
and crop samples was the procedure that Americh Cyanamid Company (M-1923) supplied titled g

Sample Injections.” ‘,The_ana;ytimLmethgdé_l

he anajytica ogy:llseg..fqu__th_g__uaxerysamnlesﬂwas*deggloped__at}; %
.aﬁg_qgggamggg.\CpﬁﬁlgmﬁE\'ﬁW riven in"Appendix T of this TepoiT, ——- * —— ~=
Rt Sy =TT e LTI
I Soil Moisture Determination T

maliathion/majaoxon. Moisture determination

ABC SOP FC 1.7.1. Each determination concisizd of weighing the' sample
container and then the container plus the

! wet soil. The sampie was dried 1o a
9 constant weight at 105-130°C. o :
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Plant samples ‘were extracted using the same method as the soil “vith the
tollowiny £xceptions: '

1)

,2)

In step.one, 20 8 of plant marrix were weighed into a 32-0z glass
SCTEW cap jar. Two hundred and fifty mL of acetonitrile were

added and the jar wag Capped with 2 blender biade attacament,
The mixture was theq blended for two minutes,

approximately 40°C. .
S~ —
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The analyticaj methodology,-used for the analysis of the water sampies was

developed at ABC I.abarato_ﬁes. Malathion
from the ‘warer as follows:

1)

and malaoxon were SXcted

One hundred ML of water were addeq 0 2 500 mL separziory
{unnel, Seventy-five m[_ of methylene chloride were addec and
the mixture wag shaken by hand’ for 2 minutes. The orzanic
extract was drained through rinseq sodium sulfate in 5 powder
funnel into a 500 mL, flat bottom flagk, '

The water was extracted again with 75 mL of methvizne chicrca,
The mixtyre was shaken for 2 minutes and drained over ;
sodium sulfate into the same 500 mL flask, :

The combined methylene chloride was taken to dryness on 3 Ty

<¥aporator under Partal vacuum with 2 water bath iemperaqy-a or
0°C, :
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Column: . I5 m X 0.53 mm DB1 with 2 1.5 u film thickness
Injector Temp: 200°C : : '
Detector Temp: - 240°C )

Flow Rate: - Hydrogen: 75 mLY/minute

Air 100 mL/minute
Helium: ca; 20 mL/minute
Nitrogen: ca: 20 mL/minute

Temperatures Program;

Initial Temp.: i70°C

Initdal Hold: 6 minutes

Rate: . 15°C per minuta
Final Temp.: 185°C

Final Hold: - 2.0 minutes

Injection Volume: 2 )

trumentation to allow
for better separation of the malaoxon from the interference peak. The
new GC parameters are ¢ follows: R ‘

Column:  DBS 30 m x 6.25 m i.q.
025, film thickness

Injection Temp.: 240°C

-Detection Temp. ; 240°C

Flow Rate: Nitrogen = 40 mL/min
Helium = ca: 25 mL/min
Hydrogen = 75 mL/min
Air = 100 mL/mia

Temperature Program: ;

Initia) Temp.: 120°C

[nitia} Hoid: . 0 minutes ‘
Rate: 18°/min 10 210°C then 5*/min
Final Temp,: . 225°C _

Final Hold: 3.5 minutey

ABC LABS NO. Y432-41
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Peak height values wers Obidified with the Computer - Automated
Laboratory System (CALS?®) and Multichrom™ systems, )
Precise récords of instrument parameters are contained in each analytical
data set in the analytical raw data of ABC Raw Data Report #38004.

- Data Acquisition and Calcylations

A. D: isition

equipped with 32 Mbytes of memory and 800 Mbytes of disk. The
operating system was Vax VMS version 5.3-1. IBM model 4019 laser
printers were used ag printing and plotting devices. The aetwork, based
on the DECnet (Ethernet) protocol, consists of a. fiber optic network
between buildings, a twisted-pair network (10 Base-T) within buildings,

i i € instrument labs for attachment

m fiber optic controliers, twisted-
pair controllers, twisted-pair transceivers, 3Com personal computer

Ethemnet controllers, and DEC server 300 controllers are some of the
network components used.

network. They are
arameters set up by
rence, ‘

controlled by the Multichrom™ software according to p
the users as described in the Multichrom® User Refe

LY

AZC LABS NO. 38004-42
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Calculations

If the average %

Parts per billion concentrations of individual residues were calculated in
CALS® and Multichrom using the following formula:

}oz‘md Ppb residue =. ng/mL detected x ﬁﬁal volume (mL,
. ' sample weight (g)

final volume (mL) = extract volume (mLY x chromato hic volume (ml)
: : - aliquot volume (mL) '

Concentrations of individual residues, expressed in ppm units, were then
entered into Quattro® spreadsheets. - :

All samples analyzed: for malathion/malaoxon were doubie injected. The

average of the two injections was used to calculate % recovery and total
ppm of residue in the sample, :

Recoveries from

fortified samples were determined by the following
formula: : :

x 100

% R _ezmraﬂu{amd-gm' ¢ ppm residue in control

 Ppm residue added

Residues found in the treated samples were corrected for procedural
recoveries by the following calculation: - '

.
__found ppm resiciug

corrected ppm, _  x
average % recovery for the individual comg nd

_ wet basis

100 .

recovery was 100 or greater, 100% was used. Residue
values were not corrected for control values.

The residue level in the treated soil sampi
moisture content as follows: :

,’

d : !

corrected ppm; dry basis = _Corrected ppm, we:.ba.ns « . ’ L
- (160% - % so0il moisture)

expressed as a decimal

A3C LABS NO. 3800443
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The sampie average and average of the replicates are included. When
residues were found in some Jut not all of the replicates above the LOD.
0.005 ppm replaced <0.01 in the calculation of averages.

The analyticai method used 16 <etermine malathion and malaoxon residues
in the spray solution aliquots is stated below. :

The aliquot amount from the spray tank_was determined by weighing the .
vial plus the sample, qQuantitativety transferring the entire sampie to a 250
mL volumetric flask with aceione, and reweighing the empty dry vial.
The samples were brought to volume in acetone, A 1-mL aliquot was
removed from the 250-mL volumetric flask and dif
appropriate amounts of acetone/PEG. A portion of this dilution was

analyzed by GC. Peak heights were obtained using the CALS® system.

m':m - Hg/mL detected x final volume (mL)
sample weight (g)

The ppm value found for <2ch sample was entered into Quarntro®,

converted to b a.i./gal, and ‘eported as a percent. of the meoretiml_
concentration. . ' .

A summary of aj} analyses is included in data summary tabies in the
Analytical Raw Data of the Raw Data Report #33004.

The following information is iheluded in Appendix V:

* Represenative standarc curves for malathion and malaoxon
* [retention times for both malathion and malaoxon
* 2 typical control chromatogram:

* atypical spiked controi chromatogram;

* representative authentic ~ater, soil, and plant éhromamgrams are
included in Appendix \'

’l-

RESULTS AND DISCUSSION

[ B
.

Study Weather

Applications of malathion Went as schadujeq. Weather conditions at each of the
three applications wera excellent. Wazihor conditions were normaj through test
Day 378 (August 27, I99Q) of the stucy with :he study average high temperature

ABC LABS NO. 38004-44
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. | . m o ’ . .- ‘.. oL ‘V:- : --.-'_1;_
G S - RECEIVED _
- : ‘89 RUG 29 AN g gg Wis
A3 1ag D. Kim, R. Sisco/cz
A3CLaBsg | Kf%mmcub,)
o 08/22/89
Approved By:
T Boyd
AMERICAN CYANAMID COMPANY
AGRICULTURAL CH DIVISION
cm:mmnm;.o
P. 0. BOX 400

. PRINCETON, NEW JERSEY 08540

- Recommended Methog of Analysis
— A

malaoxon (CL 28,967) concentratons are
determined by gas chromatography using an instrisment equipped with a flame .
photometric detector operating in the Phosphorus mode. Ruulr:: are calculated using
linear regression from externaj Standards. The validated sensitivity of the method s
0.05 ppm for each compound. . .

T
iy, .

© 1959 AIZernican Cyanamid Company

M-1923, Page 1 of 14 )
ABC LAgs #8003 - ag 0ibi




B. Apparatus (Tterms from ot.her

mam:.facmre:: rnay be used provtded they are ﬁmcnonany
equivalent).
1. Gas Chromatograph: Tracor Model 540 eql.upped with a flame photometric
detector. i : |
© 2

3.

4.

s.”

Varing Blendor: Model 31BLAS with 1-quart capacity glass blender j jar (Warms
Producrs Division, Dynamics Corporation of American, New Hartford, Connecumt)

g ance: Analytical, Mertler H35AR, precision = 0.05 mg.

Balance: Pan, Sartorius, Mode} 2254, precmon = Smg.

Assorted Glassware: General Ia.bomtoty, ﬁaxh, beakers, assorted volumetric ﬂasln,
pipets, ezc.

Microliter Svringe: Hamilton #701-N, 10-mel. apacity

Rotarv Evanorator: Buchler I.ustruments

(Modet DBL-10GN), eqvxpped witha
warm water batk (about 30°C) in whmh

oration flasks can be parrally
_ Submerged. eﬂp ’

10.

1L

12.

13.

Filtering Furnel: Buchrer, Porcelain, 100 mm pla:e diameter.

Etiter Paper: 7-cm diameter, glass fiber flter, Whamman, Incorporated.
Recorder: Speczra-physics Modei SP 4270 recording integrator. -

(SEC-Colu : Wemx2mmID glass, packed with 109 OV-101 oﬁ 80/100 mesh
upelcoporr. ‘

Solid Phase Exu-acncn Columns: Silica gel, 500 mg, 3-mL (J. T. Baker Chemxca.l
Company, Phﬂhpsbu.rg, New Jersey, Cat. No. 7086-3).

Mjg;‘-Coiug Vacuum Manifold: Analyuchem A1600 10-place vaquum ma.nuold or
equivalen: (ie. Baker SPE-10). _

C. m )(Items from other manufacnuers may be used provided they are funcﬁionaﬂy
equivalent ‘ .

L

Analytical Standards: Analyvicai grade, knownpxmty. Ame-zcan ‘Cyanamid, o
Agricuitural Researcx Division, P.O. Box 400, Princeton, New Jersey 08540, 4,04 .7 1?

‘a. Malathmn. phcsonorcdu.hxoxc acxd. S-{1.2-

bis (ethoxycaxbonyl) ethyll 0,0~
-dimethyidithiophosphate. :

ST P‘ﬁ‘cfd"a“ RTINS




VP SOemL volumetric fask, dilutes to the mark with aceto

2 -x.u.-:':?"- - "..t '

Mm phosﬁhémthm:c aad. S-I.z-bas (etho:yarbonyi) ethrl O,D-dm:ed:yl

ST L '-:," T,”- -{_. e ‘-
2 _m 10% OV-1010n80/100 mesh Supe!cnpon,Cat.No. 1753, -
‘ Supelco, hmmomciBeEomPemsyhma Im el LTeAd s
3. Mms&mmd,am Burch:k Taéion, Hacorporate —
<.-McGaw Park, llinois 60085: kand . o ¥ d’
acetone S, ...;\,-;ﬁ- R B NPT
acetonitrile - R o
' methylene chioride S ARt *;:i'z’;-";".”.’.’-' IR S
.hexaze R D e

4.7 ﬁ ctivated Carbon:’ “Nuchar C-;.'-JON Car.No.S? E.asu:na.nKoda.kCo y
** Rochester, New York 14650. 90' n:pan:(

. € T
o et e <

5. 0720 l\;%:hvie-xe Giveoi, 400 P-165 Fisher uennﬁcCompany. Fa.u' I.awn. N'-'-W -Tef-ﬂ'-?
410. .

e :u- RS R N '-'*f‘“'f. . ‘n e

- 6. Acetone- 0 02% PEGin acetone, 200 :nd of ol ene glycol 400 wu

added to 1,000 m.L of acetope. p Yeth}’l By

S O & S
o - L TE g e . :

. y Ce .” t . ’n‘_‘.‘ B e Lol

; &waranouoﬁStandardSoluﬁgg"' R e

. Standard Solutions described. below are s:able for at least one month i kept nghdy
capped and refrigerated overnigat and during periods when they:are not being used;
allow the soludons tc warm to room temperamure before openmg. ‘l'he Stock Solnnons ,‘
are stnble for a leasz T.h.ree  wonths under the same conditions; - '
1. §tcck Solunons : : o '_; J » .. , '. ,

Tare 2 50-ml class A volumetnc ﬁuk wlth its Imo the ﬂaskwe:gh acc:nately

 (to the nearest 0.1 milligram) appronmaxelySOto ‘J’Omﬂhg:mofma.lathmnanalynml
. standard. Fill to the mark with acetone and mix well. Make appropri

class A volumerwric glassware to Yield a stock standard solution containing 1.00 mg/mi.
malathion. Prepare 2 1.00 mg/ml. stock standa.rd solunon ofmal.apxon‘;n the same

er. P T 5 S U fim . ' I " . A DY
L - A ) .
2. Eomﬁcnncg Solunons : . BN
' et T,
Some gy : .

Pipet S-mL aliquots of each of the 1.00 u:g/n:L smck =ta.nda.rd solutionsin a smgle

ne and mix well. This solution,
desxgnated as Solunon A. conais 100 mcg/mL mh of mala.tmon and malaczen. |

e M-1923, Page3ot‘ S
‘BLLAES#” 3800: . PE20ib3




(1]
»

Gas Gﬁgatomuhv Standard Soivrtons

Pipet 2, 2, and 1-zL aliquots of Solurion A imwo separate 100-mL volur=etric fiasks
and dilute each to the mark with acs:

and I, conrain 0.500, 0.300 2nd 0.200 meg/mi,
respeczvely, of each compound. Pipet 28 ml of Solurion Finto 2 200~-L volumerric
flask aud 5 ml of Sciuton Cinto a <00-mL voiumerric tflask; dilute e2cX to the mark
with acetone-PEG and mix weil. T

Sese solutions, desiznated Solrions J and K,
contaiz 0.125 and 0.050 meg/mI, respectively, of each compound.

revaradon and Conditioning of the C=rp
columns may be used provided they ar=

' (Commercial packed
ZuncEonally equivalent).

Placs a [ocsely comprassed pledge: of sZanized glass wool in the exit end cf the column
-and aract a funnei 10 tke ‘njer and Y ==aas of a shore length of rubber tubing. Poura
szail amzuat of pacicizg into the Aiz=a: and =D the column geatly 1o star: :he flow of
Packiez. Apply gezty suction to the sx- ead of the column and continue 2pping the
colum= =2l the packing is complezs. Remove the funnel and vacuum tuting from the

olumn a2z domotsiacz 2 Piedge: of z-ass wool in the inlet end of the colemn.

Conditice e columa in ke insmumaz- dven overzight at a temperamre zbors 25°C
1Dove te expected operating temperarure. I the conditoning step connes . - column
*0 t3e izjecdion port Witk the normal Zew of carrier gas. Do not connert the ~olumn 10
Qe detector during corditoning, Ase- <he conditoning period, coaneet :== column to

- e detecicr. :

Using as gzides the arproximate gas sZromartographic conditions listed in the next
section and the typical czrematogra=s s3own in the arrached figure, adjust the
=suuzec: o give adacuate Peck skace, resoluton from interfering peaks, and
seasitivity such thas :zs Zalathion peax s about 20% of full-scaie dedecticu whea

S-mcl 2licots of Soiutica ] are injeczzz. Usually the new column is reac: for

"2 overnight conditioning mentionad above,

Zalatnizz 2zalysis ‘mmacisraiy follc
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Malacton, on the other hard i | ' ' I
| o he e ha:rdé:o I:r;on:e 0 low seasitivity and poor stability compared 1
e e ;,7 s A . ¥ “'\‘.,:_a..-:v:,:“ ;. j:_.. . T Lt ‘- -;-"'- o7 T Y
e
' andc.leal_lthel:nsxdeoftheqblum" ’ with acetone and a pi W
.-p 5 gmatena'las nﬂeded.’ 15 ‘7“' I o ap!pe dean"'er. Mdm

! ! 3
AT e R

" maiaoxon injectad “’iﬂlsampl:r seasitvity for standards when compared to

' o e Wl S ey

4

" S S “ R
A ¥ s i
LRI S T H
,..‘_.AI" ' . FRERY

.3 "Use an oidered sample /standard & .. TR
: mdard. 3 : gl N ‘m. '
', regressic mmm long term stabiliry Evegmmlemonm@dbe.a‘
oo TegEession LS S PLity making it possible to use Hnear

"y R
et

Ry

. I TR oyt
. AP LR A 2 .
: ; ROV SR I BRASCAL o

" Ifis usually decessary to mike ekt kn s L -
X2 20 condition the colups Sevem[ Jecuons ofSolu:ioE A and a processed sample

g e o
o N -
FORFERA Y

E : umn. - This: ; s . : .
- . cxtracss. Thepeakheigh;ﬁﬁos;?ﬁshmdbedommedxaulybefonm!yﬁng

e whether or ot a column i sufficiently on  to malathion can be used to determine
- (Section G). A column is wel] mmﬁ:’d to begin testing for lineariry -

than or equal t0.80%% AS the coltirmm e var malaoxon to malathi io is m |
‘ .. e colimn . 00 ratio 1s greater
amours of sample extrace injected mlsthu:e;:hg rato will slowly drop, depending on the

,Columz Temperature =
Iniet Tezperanire -

- Deteczor Temperature’ ~ @ < - A'

Heﬁux; H'_OW[_‘R;te PP R E LR 4 o .

Hydrog=a Flow Rate - . 30 mI/minute S T JToT o
AirFlow Rate ,vi.oasaennidnaty o 100mb/miogee - 200, 0 L UL U
Caermnd e o JS0mL/mingee R e T T

'l. . * & ) *-

| P PR

PP . - . N . 3
o~ - . " - P P YOR 0. I Podan ok M
G, Linearsy Cheele - o, e S5t i UL Ten L S e e s e
R L » - A ) O I M e B E I R 000 .
y - ’ . - e " LA VW A b
- ' y o

. ) (e amd E
R SR SEUEN St o 1 - S SRR S S G e
- Alinear? S x
_ smnda:dtzg:?ff;g; oe perfo'-"."_“d‘ prior to GC analysis whick is often included in ik
-Soludors G through'K‘fgtoif processed sample.extracts: Injec: S-mel. ali tsef s
s5azard 1o be used on the s 5 - 10 0500 meg/mL), or greater to u?::zh e bign "
for e3¢ compound et the staddard c3rve during sample analysis. Plor iy pe athek figa
AR ?ﬁ“—.‘,}%‘ﬁgn;c:_::’:;aﬁbn to demonstrate ﬁ.:-:ea.;ir <% 3¢ peak heighy
S o RO  d=earity of response.
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Significant deparmre from hneamy eithef prior o or during processed sample extracts
- (a correlation coefficient of less than 0.995) indicates instromental or operational
‘ difficalties whick must be corrected before proceeding. -

H. Recoverv Test

The ability ~£ the analyst to perform these procedures satisfactorily must be
demonstrazed by recovery tests before 2nalysis of unknown samples is atempted. In
id : covery sample must be run concurrently with each batch of
samples to demo that the overall operation of the procedure for that batch of

samples was satisfactory, Acce

prable recovery may range from 70 to 12095 with overail
average recovery expecized to agree with that found during method validaton.

Weigh a 20-g portion of untreated sample into a Waring Bleader cup and add by pipet
an appropriate aliquot of a fortification solution to yield the desired level. For example,

3 1-mL aliquot of the 1-mcg/ml standard added to a 20-gm sample wili give a
fortification level of 0.05 ppm.

Let the sample stand for o more than § minutes. Analyze the sample by the procedure
described in the following section. : _ , - ‘

L. Sample Handling Procedure
1. Blender Cup Conditioni

Prior to extraczion 2dd 80 to 100 ml of acetonirrile to 2 dry blender cup, blead for
two minutes a=d discard. o

2. 'Exmc-ion and Pam’tioning

Weigh a frozez representative 20-gram portion of the sample into a blender cup.
Add 300 mL of acetonitrile and blend for 2 minutes at moderate speed. Filter the

mixnure with vacuum through a glass- fber fiter paper held in a Buchner funnel
Transfer a 150-ml aliquot of the fitrate to 2 230-mal. separatory funnel, add 50 mi.
of hexane, and shake for 1 minuta. Allow
lower phase into 2 500-mL evaporasion
1-2 mL of solveat on the rotary evaporator.

3. Cleanup ‘ o - : - : : ’

Dissolve the remaining solution in 50 mi. of
swirl. Allow t=e mixrure to stand 3040
aid of vacuum, Siter the mixture throu
Rinse the flask. Slter and funnei with
in an evaporzzon flask and evapo

acetone, add 1 g of activater: carbon ard
minutes with occasional swirling. Withthe =~
gh a glass-fiber filter heid in 2 Buckner funnet. -
50 mi of acetone. Collect the acatone sojuton
rate to near dryness. Use a gente strearm of No w0

M-1923, Page 6 of 14
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| ‘evaporate the solvéat just to dryness. Prepare a disposable siica-gel colima o e~
-~ folibwing manner: attach a 10 mL. disposable syringe to the column and fores 3 mi.
* of a 10% solution of acetone in methylene chioride through the column, -~ @ -
Forgmgreenfomgeéndhays;@lg,domefgum WRLen
. Dissolve the residual film in one mL of acetoie and mix well. Addtine ml of © -

. methylene chioride and mixweil. Pass the solution through the column. collecting the
eluate in a test tube. Follow with-a 4 mL rinse.of 1096 acetode in methviene chioride.
Add'the rinse to the sample flask before adding it 0 the coluinn, and allow most of the

;. sample solution to pass through the column before adding the risise without lecting the

columz bed go dry. Alternatively, a vacmum box (Le. Vac-Elut or Baker SPE-10) may be

- used to draw rinse and eluate through the column as described above. Use 2 gentle
swream of Ny t0 evaporate the solvent just to dryness.. Dissoive in'4 mL of acezone-PEG
f,ol',_GC 31121?515- T e e Lt e SN L T e

-

VUL DU A > -
o A LS : . & Auﬁ - ‘ u,-‘ T “.‘ A t’\q\‘r"‘ T 5"-‘:4;-‘ A ___; - Tag -
N P " e T . . rtod . s . LR ! e o L " - - L 7\
J. Gas Chromatographic Analvsis' Caaan SRR LT el T
- _ = . Cooekoml o wl '. ," i

Condition column (Secton E, last paragraph).immediately before apalyzing ex:ra.cs.
Begin the automated GC set with several standards to degn:'ﬁne linearity at ke
. beginning of the run (Section G). Foilow the curve with sampies and standards )
mg::a c:;:; ;h:fa;;t:::mpler tray so that every third injection is a standard,. Vary the .-
quent standards injected so range of the detecor linears
will b_e demonstrated throughout the ml:.] o s meﬂ--" e . 4 :nr © 7

_Analyze all samples in duplicate. If the duplicate injectioﬁi-for a given sample differ by
- -more than 10%, analyze the'sample again by GC. When duplicate injections differ by
zore t2an 109 a second time, either make appropriate adjustments i3 the operating

system of reextract and reanalyze the appropriate sample. If a sampie.peak Seight’

excesds the peak height of the most concentrated standard in the stacdard cerve, diluze
the sample soludon with acetone-PEG so that its peak height will fall within tze
., "standard curve and reinjecr; record the dilution factor for use in'éaleaiatons as™

U .described below. o UL T T L el

- N o .
P4 M et LD e T e

N Rgplﬁb£ the f':dhiﬁ:i_‘pacldng&ﬁt the iﬁjeé:i‘oh-port:e‘nd' of the co us fh"\’V-''-'.'-G;uw.'-'-r he
; respoase to malaoxon draps off by 25% or more from the response corained ‘=itiaily
“'after equilibration of the column as dps:_éribed inSecdonE. .. cloa 0Ll

[
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K. Qaleulations

' Calculate the concentration of matathion

2 S ) ,-f-ﬁk’.rgf.’i{laﬁ-» A
o o, - PR AT UL Y
R T et

R A ! P !

I . T
- - L

n.]"\""li T et
o Yo A R

(CL 6,601) or maia.axon (CL 28,967) as
follows: , o ,

(1)

2

~ intercept, and correiadon coe

Compile the concentrations of all standards injected (independent variable, x-axis)
and their corresponding peak heights (dependent varizble, y-axis).
Use a calculator/computer and linear regression to determine the siope, y- ,
Hcient of standard concentration versus peak height.
ncsntradons using the following equation:
ppm = R(samp) -b ¥ VizxV3z V5 DF

m WzV2zV4

Back-calculate anaiyts co

R (Saép) = peazk height of sami:le

b = y-intercept of the linear Tegression line

m = slope of the linear regression line

. W = Weight of sample takex for analysis in gras

V1= volume of extracting saivent (in mis)

V2= volume of extract taken for anatysis (in i s)

~ theslope, y-intercept, correladon

'3 = volume of aceione-PEG added 0 dissolve Snal residues “sr
chromatographic analysis (in mi s)

V4 = volume of sample solution injected (in mcl )

V5 = volume of standard solurion i.ﬁjec:ed (in meL)

DF = diludon factor (DF = 1 if additional dilurion is not needed in Section J)

NOTE: The Computer Aided Laborazory System (CALS) automatically calculates

coefficient, and plots all pertinent standards and
the linear regressed line, From the linear regressed line, concenrrations of sample
residues (meg/g) are automarically interpolated." All dara entered i

CALS groups V3 and DF int
V2, and V4 are grouped into
analyst and are printed out

as part of the Schedule File. All Schedule Fijes ars
presected in each repore . |

~l. M1923, Pege Yoy 14 LI
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O 2 muitiplier named Std.(RRF). Likewise, V1, VS5, W.
a divisor named Smp{RRT). These are sater=d by tke
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IABLE 10. Recovery fros Forlified Contre® Soil Sanples Spiked ot 8.01 pps, 0.10 ppe and 1.0 ppa,

Kalaoxen " Malathien

L Days ‘ sike : - Spike
s . " fvg.  Percent - Mg Percent

Mier fnalytical .
Sasple | Initial Lab, Mo, Dabe ppn Fille pps File ppa  ppu Mecovery File  ppo  Fils  ppe ppa  Recovery

TR X } Apl. Depth .39003- Extracted Spiked Mane Fousd Maxe Fecnd  Found  (wet)  Mame Food Mase Foud  Fooxd (i)
CTLCR. e WA A 2000  10/86/80  6.01 VC2Sl 0.0007 WC252 0,003 .36 %5 UC2SE 00107 W2 0018 4007 oS
CTLOR. o WA WA 2000 ¢ I1/06/0% 0.81 (337 0.0103 obv  abs G003 103 WL Q0N e Wb MBI S
CILOR eie WA IUA 2030 12/66/89  0.00 V730 G.01R W79 0008 G001 10 W73 0016 WIR LA BEIM I8
CTL.CA ohe WA N/A 20304 12/86/0% &80  (DGAL 0.00% VOEAS Q.OM3 B.0M3 . 935 - WOSM 00N VOAS 0.000 A0 %ix
CTLOR. e WA WA DPOSB  12/00/8% 4.0 VCIR 0.0000 WCT0D 0001 000N W R 00N 703 40 Wl s
CIL.OA oy WA NA 2076 12/10/89 .01 V181 .0IM Y782 B.0IH 001 108 1781 0.0103 W82 0010 01 I8
CLOR s WA WA 2003 121080 0.01 w0952 0.007 vOO8 40117 00T D W52 A0M6 YOOI 8IS A0I6 168
CILOR #: WA WA 2123  1215/89  0.01  VDNST 0.0006 VDUS) 0.0083 0.0003 635 ¥DRT .00 FDOSE G0N 0.0 B3
CILOR #he WA WA 2137  12/18/89 .01 Y0162 0.0001 WDIO3 0180 0100 1015 VOISR 0.01) WDIO3 0.0100 .00y - M98
CLOR ohv WA WA 213 $0/20/89 .01  VIRTL .00 WD27R G010 00100 101 WORTI G.0100 W72 A0 A0
CILOA. i WA WD 273  [2/2/89 001 VD3SO €.0002 VDXG1 S.00) 0.0052 %5 VOXO 00N WONI 0.000 4w
CTLOR oo’ WA A 2089  12/29/8% 8001 A4 0.00T0 VDAIS 00060 0.0069 635 VDIIA 0.007 WDAIS 0.0073 0.7  2is
CILOA o WR WA 2205 01/ 0.0  UDAS 0.000 YDA 0005 0.0 935 (DVA 0.0090 VDWY 6.0 eee %
CTLOR % WA WA 2221 0/05/% 0.0) W2y S.0112 W06 86114 60113 13 V0629 D01 VDGO 0.0107 0.0100  10es

‘ CR.O% o WA NA 237 /1% 681 VN7 G011 WO7I8 0.0113 &8N2 11 WONIT G014 VOTI0 O.0US Q.05 I3

CILOR o WA NA 2233 0/11/% 601  YOT9 0.0063 1D1S 0.0085 0.0084  Bis VO G.000 UDP3 0.0003 A0S &

o LA e WA WA 213 02/ &0 VDI 0010 WIS GOND K02 12 WM G010 WX Geuz eel dls

7 CILOR ohe N/ WA 2291 01209 001  TENID 00000 VEOIN 0.008% 0.0000 0% VENIS 6.0M0 YOS B.009 0.0 N

b CILOL. o WA IR 2000 G/ - 0.01  (F6T 0.0103 TFOES G011 0007 108 WET G.0106 WS D.0112 0.0 1SS

5 CILOR ®e WA WA 2303 GV 0.0  UFTA2 G.0I01 WA 0000 00100 (M5 GFTIZ Q0106 W3 G016 o016 ks

w N .o

5 Mrarage - BN — 0060 008 /i ) — see — e eum e )

: Std, Dev. -~ 0.001 — 00012 &0M2 { 125/ — &Mt -~ el Ml M8

0 .

v * Spike Rerun Shen MAuthentic Sasple Relnjected. .

h Spiked Sanples and Lo Spike,

#he Bulk Soil Sasples Taken in California, Adjacent e Test Site, Used as Contrels to Run Wit
188 Data Mot used, Dur to Interfering Peak. .

-
]
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St o 4

’ ‘_i_h_.. Recovery fron Fortified Contral Soil Savples Spiked ab 0.09 ppe, .10 ppe and 1.9 ppe.
Malaoran Kalathion
...
. Cays Spike Spike
' Rfter fnalytical ; fivg.  Percent ) . Rvg.  Percent
i Sasple Initial Lab. No. Date o File ppe  File ppe ppa  Recovery File ppn  File pp e Pecovery
. i kB o Aople Depth 3083~ Entracted Spiked Wase Fowd Mave Foudd Fomnd  (wt)  Mase Fomd Mase Feosd  Food . let)
.._mﬂ_ CILOR. s WA WA 2000 11/06/8y 010 oW B100 YeNl IR el e Lo B ST S TR N A N AT ]
. CILER i WA WA 2065 1200/89 010 W72 0K VT30 .08 @087 . A wIY 6 WCIM 00 oM %
CILOR. she WA WA 2007 1212/89 "0.10  WOOIA - 0.008 VOB G007 0.008 ° JOBE - VOAIL 00N MEAIT L 0.0 .. 0.0
CILOL e NA N 21280 121309 .00 CDOT2. 0000 VOOT3 . 0.08 " 0030 M - VOR2 0.031 VO3 0091 0.9 . §if
) CILOL o A WA 26V 122180 010 V0218 0009 VY 0001 0.0 1005 WO 0.9 VIV N0 9.0 - (NS
) o, CTLOR oo WA WA RI% . I2RV/BY C 00D W3S B.0% VIR U 007 O WM (NI R R Y TR T
COUCTLOR e WAL WA 2228 OIS/ 0000 YD .08 WDGSDT 0.052  @.090. %X, LUDGSD 0.008 VI 000 - 0.089 - 851
R g CTLORT RO WA R 2260 OL/00/%0 . 0.10. VD21 .08 VD22 .09 - 0.089 - 895. V62l .06 UDEZ2 0003 0.4 - 4
v i CTLOR 480 R . WA~ 2300 0L/20/9% - 000 VEMH 0.0 VESSI 0.100 . 6.09) - %98, . VEGED. 0LIM TERL . LIN 01K (N
o CTLOR. se WA WA 2300 OO/ .10 WTH LR UFISS. RO RIS 1030 UETSA 0106 VTS - 0.108: 0107 . 1078 -
: - CTLOR, oy .e? wa; ma &ma.&. (%] ,”aa_u 0.0 WFAG2. 00037 00847 BAX . WFAGL. 0.09 OFM2. ... 0.091 0 18-
A s T T e = ae _..a...,.w._ ,.../ﬁ =R - LML e W
S ma. _...:.... G007 T N e )~ e~ 0. W
a T T e L R O o T LT
o TeILON R I WY e YRy, el v e T T N LR LRI e
T8 OO WA WA 2T 121 LS 3:. 080 WETZ. €.87.. 0.0 405 - WOSTE: 092U . 092 0 092 %2
g CILOA, afe MR WA 2007 IR/IB/Y 007 UCA00Y VSN 080 . 0. 0T VR 092 WA 090092 G %
S ¢ CILOR™ oo MR- N/R 2118 RNV L §w 089 VOB .87 - .88 88X TUUDUAS 093 WK AW 092w
DD CILORT WO WA 2ME 12718089 - 0.0 WDIZS- 090 DI 084 - .87 . AN Wi2s 0.9 VOI3D 088 05t - NS
5 CILOL W WA WA 2082 12280 1 W7 . mY2 VIIM. 093 091 9% . D37 097 ED3M. 0% W T
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TALE 18. Recovery fros Fartified Control Sell Sasples Spiked at 6.81 pps, 0.10 pps and 1.9 ppe.

Malaonsa falathisn
Days : ) Spike Spike
Alter fnalytical : fvg.  Percent . . g Pareent
© Sawple © Initfal Lab. Ne. Date ppe  File pps File pe ppm Rcovry  File ppo File ppe ppr ~ Recovery
L0 fipp). Depth 33003 Extracted Spiked MNase Fomd Mase Found Found  (wet) . Manp Found Mame Found Faemn  (met)
CILOA s WA WA 24 /M L0 WM LB NS 1L LT IIn Wi 165NN 1 LT M
CTLCA. s WA WA 222 O//M 1.0 W% L.0h WM2 1.2 LB3 1 W L0 ¥R 1M LIie e
CIL.LIA. s+ WA WA 2R &1 .0 UFT 0.9 We - .M &9 0t W LML WM L8 LM N
. . ..114 - s
fverage  — LN — . 3 /- L8 - &7 % t-v
Std. Dev. - . - .0 0.0 wm So- Ltk -— .n .n uu\
OVERALL AVERAGE %% %
n 1

ST, DEV,

e Bulk Sasples Taken in Califernla, Adjacent to Test Site, Used as Controls to Run With Splked m.-._-_: and te Bplke.
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FIGURE 1

Chemical Structures of Haiathion and Malaoxon .

S o.

[} N T
(CH30)2P-S-CH-C-0-C2H5
|

CHZ'CH'O'CZHS
, L
Qﬁlathion

Sucinic acid, mercapto-diethyl ester, S-ester with
0,0-dimethy) phosphorodithiate

C10819%PS2

0 o
(CH3O)2i"-S-CH-23-O- C,Hj
B @:'Hz-(“:-o-czns
o

Malaoxon

Butanedioic acid, (dimetfioxyphosphinyl)thio)-diethyl esser °
C1oH19CPS
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Figure M-1923.8: Typical Chromatograms -~ Cd/
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‘ Injection equivalent 1o
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Bermuda Grass Forage- Bermuda Gmss Fonge- " 0. 125 mcg/ ml ‘thed

Cearrol DO +0.05 Ppm Fortificadion Standard
‘ Injection equivalent o - ¢

125y ofBermnda.Grass Forage

.
,
: .
b
:. -‘
l .
w e e g T T

R Lo - .

2

A R

.



- g
Figure M-1923.D: maxammmm @&

) . ;i 130m L . Eli L
ff’? é?:r C ':ﬁ?}f?trfﬂ | x.“ii P

e R

ey I L]
WmINUTES 7o
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*" " ABC Lab Form No. 155

Addendum to Analytical Method ~.°

Method Sponsor: - _A@m;‘;,; Lrovamd
Method Number : : ABC
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Method Title:

Efféctive Date:

I certify that the ';following amendment - to the above
analytical method is to be made:
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