ATTORNEY GENERAL, et al v GELMAN SCIENCES, INC.

(Washtenaw County Circuit Court No. 88-34734-CE)
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Analytical Chemistry

1.0 PURPCSE:

1.1

Ta dascriba the setup, ¢alibration and procadurse fcr analyzing
3011 and sludge for tha prasenca af 1,4~diaxane by purge and
trap gas chrematograghy, mass spectrometry,

2.8 scoPes

2‘1

2.2

2.3

2.4

This method 13 usad for tha quantitative dstarmina.t:mn of 1,4~
diaxane in seil and sludga. .

This methed is a purge and trap gas chrasatographic/mass
spectromatar(GC/HS) mathod uxing an' fon trap datector.

The method detection limit is t0ug/kg for 1,4—diaxane, basad
an a 5q sampia siza.

This method is restricted to usa by or under the supervision
of analysts axparienced in tha use and operation of purge and
trap and GC/MS systems and in the intsrpretation of mass
spectra.

3.0 PROCEDURE:

3.1

Apparatus and Matarials

J.1.1 4doz clear wide mouth jars with Teflon lined caps.

3.1.2 Purge and trap devica. Must consist of a 25mi purga

vessel, peedle sparge, volatiles trap, and 2 desorbar.

3.1.3 GC/HS systenm:

3.1.3.1 Temperaturs prugrammable Gas Chromatograph with a
split/splitless injector.

3.1.3.2 JW 08-wAX 30M by .25mm ID column with a ,Sum film, -
or equivalaent.

APPRQVALS:

Effective: /1792
Sugarsedes: nona
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3.1.3.1 Mass Spactrometar capable of scanning from 20 to 260
amy full scan aelectron impact 1onization made and
capabla of meating tune criteria for 4~
bromofluorobanzene (sea tuna critaria for 8F8 {n SkW-

o 845, volume 1B, mathod 8240) . -

3.1.4 Syringes

3.1.4.1 25m] syringa with luer lock tip and 2 way'Tuer lack
valves.

3.1.4.2 micro syringes ranging from 10u] to 100Gul.
3.1.5 Analytical balance which c¢an va*ligh aczurataly to (.00014.

2.1.6 UTtra high purity helium for carrier gas supply and purge
gas. i

3.1.7 Cruciblas
3.2 Raagants

3.2.1 ' Reagant water (watzar which does not ¢ontain intarfarencas
at the MOL of the parametar of interest, i.e. carbon
filtared tap watar).

3.2.2 Methanol-gesticide quality ar equivalent

3.2.3 Pure standard materials or cartified sclutions of 4-
bromet luorobenzene, 1,4~dicxane and dautaratad 1,4-
dioxane {1,d~dioxane—ds)

3.2.4 Stock standard sojutions—a stock standard solution of
1,4=dioxane ¢an he prepared from assayed matarial in
mathancl.

3.2.4.1 Place 9.8ml of pasticides grade methanol irmco a 10mi -
" ground glass stoppered volumetric fiask. Let stand

Effectiva: 1/1/82
Supersades: nane
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J.2.4.2

3.2.4.3

3.2.4.4

3.2.4.5

3.2.4.6

3.2.4.7

A_r;_aiytic:cf} Chemistry

¥

unstoppered for a few minutes ta allow the watted

surfacas ta dry.

Add tha assaysd rafaranca material using a SQul
syringe. Add approximataly 0.02g by latting 2 or
mace drops fall diractly into the alechal without
cantacting the sides of thas flask.

Rewaigh, diluta to volume, stoppsr and invert three
timas %o mix the solution. Calculata the
concantration inm ug/L by the net gatin in weight.’

Transfer the mtarial to a clean glass, Taflon
saaled screw cap vial. Stars at -10 to -20 9C and
protact, frem 1ight.

Prepare a fresh standard aver'y tws months or vhen
cocmparisen with a check standard indicatas a
preblem.

Prepars an intarnal standard of 1,4~diaxane—d8 in
tha sama manner by following steps 3.2.4.1 through
3.2.4.5.

Prepare a solution of 4-bromotfluorchbenzene in
mathanol in the same manner as above.

3.2.5 Seccndary dilution standards-using the stock standard
sclutions, prepare secandary dilution standards in the
fallawing manner;

3.2.5.1

3.2.5.2

Prepars a standard or 1,4-dioxana by adding a
calculated volume of stock standard matarial to sml
af reagant water for a final cancantration of W

ug/mi.

Prepare a sacondary dilution standard of 1,4~
diaoxane~d8 {internal standard) by adding a
calculated volume of stock standard material to Sml

Effective: 1/1/92
Suparsadas: nana
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+

of reagent watar for a final cancentration of 30
ug/ml. . .

3.2.5.3 Prapars a secondary dilution standard of BFS by

adding a calculated volume of stock standard
matarial to Smi of pasticide grada mathanal for a
final concemtratian of 25ug/ml.

3.3 Sampla handling, presarvation and storage.

3.3.1

3-3‘2

3.3.2

tnllact all samples in 40z clear wide mouth jars with
taflon lined 7ids. )

Tha samples must ba kapt at 4°C from tha tima of
collection witil analysis.

Samples should be analyzed within 14 days of callection.

3.4 Daily GC/MS Perfaormanca avaluation

3.4.1

3.4.2

3.4.3

At the beginning of aach day the GC/MS must ha checked to
assura that proper ideantificaticn of ions 13 achieved and
acceptable pervormance criteria is met for BFS. Tha
parformanca tests must be passed beforw calibration
standards, blanks, and samples can be run.

Inject 2ul of the BF2 seccondary dilutien standard
directly onto the ¢olumn or, add 3C0ul to 15mi reagent
water (50ppb final concentration) and purga the sampla
aczording to the procedure described in (3.5.1)

Obtain a backgruund corrected mass spectra of BF2 and
cantim that all m/z ratios described in section 3.1.3.2
are met. [f thesa ¢ritaria are not meC retine tha
instrumant until! aropar ratios are obtained.

Effective: t/1/92
Supersedas: nane
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3.5 Calibrat{on

3.5.1 The purge and trap system and the GC/MS can ba run undar
tha following typical conditions:

J.5.1.1 LSC 2000/ALS 2016 with Supalco #1 trap.

purga flow EQml/min .

prepurge g min

preheat 4 aip

sample tamp pLraln

purgs 10 min

dry purge 2 ain

desorb prehsat 1759C

desart _ 18Q for 4 min
baka 220°C for 10 min
autcdrain aff -

BG3 on at 0 sec dalay
valva temp LSC 2000 at 130eC
valva temp ALS 2016 at 17Q9C
Tine temp LSC 2000 at 180°C
Tine temp ALS 2016 at 170°C
maunt. tamp ALS 2016 at 170°C

runs/sample 1
3.5.1.2 Gas Chromatograpgh

head pressyra 16psi

flow velocity 20cm/sec

initial temp  40°C held for 2 min

ramp and hold 8°C/min to 30°C, hold for 3 min
ramp and hald 259C/min to 220°C for 2 ain
relay on (1) for tha entira run

Effective: 1/1/92
Supersedes: nona
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3.5.1.3 Mass Spactromatar

apen split iml/min
oass ranga 50-250

sac/scan fuScans/sec (analyst discration)
. acquira tima analyst discration
- Xfer temp 220°C

paak thrashold 2
T11/mul dalay 200 sac
mass defect 49

AGC on nass 45
scan moda full

3.5.2 Detsrmina the raspansa factor (RF} for 1,4-d1oxana.
(Prupara calibration standards by using the sacondary
d{lution standard and tha 1ntarnal standard 1,4-dioxane—~

ds8.)

3.5.2.1 F{11 the 2tm! syringa with reagent watar and adjust
ta 15m}. B8e sura no air bubbles arms presant.

3.5.2.2 with a 50ul afero syringe, add 25ul of the 30ug/ml
intermnal standard. This will give a final
concantration of S0ug/L.

3.5.2.3 Add a volume of the 1,4-dioxane standard which would
result 1n a final concentration at or just abova tha

MOL (lug/L}.

3.5.2.4 Transfer the calibration sample to a 2Eml purge
vessal through the sample intreduction port on thae

ALS 2018.

3.5.2.5 Analyze the calibration standard accarding to the
parametars set up in sectian 3.5.1.

Effeczive: 1/1/92
Supersades: none
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3.5.2.'5 Tabylata the arsa responsa of m/z 88 for 1,4~dicoxana
ta that of the intarmal standard m/z 96 and
calcylata the rasponse factor accarding to Equation

1.

- =
Equation 1.

RF: (As)(Ciu)}/{A12){Ca)
whara:

Aa % Area of the characteristic primary m/z
far the standard.

Afa = Area of the charactaristic primary
> m/z for tha intarnal standard 1, 4-diaxane~
- d8 (96). Tha secondary m/z is 62.

Ce = Concantratiaon of the standard.

Cis = Cancantration of the {ntarmnal
" standard 1,4~dloxane—d8,

3.5.2,7 Repeat steps 3.5.2.1 through 3.5.2.4 by adding
valumes of 1,4—dioxane standard which cover tha
warking rangs of the instrument or, which caver tha
range of concantrations of the samples which will be
run.

3.5.2.8 If the RF values avar the rangs have a ralativa
standard daviation (RSD) ¢35x, the average RF can he
used for tha calculartions. If the varianca is >38X,
rarun tha calibration standard wnich is cut of
ranga. Repeat this procedurs untll a average RF 15
obtained.

3.6 Sample, analysis for concantrations below 0.1mg/kg. For sample
cuncentrations expected o axceed 0.1mg/kg use a 1.0g9 sampla
siza.

Effactive: 1/1/92
Supersedes: nane
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3.8.1

3‘5-2

3.8.3

3.6.4

3.8.5

3.5.6

3.6.7

3.56.8

Analytical Cheamistry

Lét the sampie come to room tamparature,

¥aigh approximataly 5.0g9 of sampla directly inta a 25a!
purga v&sa‘l Comect the vessal tuthaAl_S.

Fﬂ’! a 25al syringe with reagent watar.

Insert the plunger and adjust the volume to 18ml and
closa the Tuar lock. Ba sure no air bubbles are prasant
in tha watar.

Open the luer lock valve and inject a volume of intarmal
standard which will result in ‘a final concantraticn of
s0ug/l. (pps) in the watar,

Introduca the water to tha vassal containing the sampla
through the sampis Introduction valva.

Analyza the sample under the conditiaons dnscr‘!bed in
saction 1.35.

Tabulata tha arsa responsas of the primary m/z for 1,4~
dioxana and the {ntarnal standard. Caicylats the
cancentration of 1,4-dicxane {n the sampla using Equation
s

Effactiva: 1/1/92
Supersedes: none
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L3

Equation 2:

Conc (ug/Xg)= (Ae)(Cia)(Vai1)/(A1a)(RF) (Weau)

N Whare:

As = Area of the charactaristic primary m/z for the

campaund.

Ata = Area of the charactaristic primary a/z for tha
imtarnal standard 1,4-dioxane—d8 (96). Tha

sacondary m/z is 62,

Cis = Concentraticn of the intermal standard 1,4~

d'fnxana;_fia (ug/Ll).

RF = The responsa factor for the compound calculatad

in Equation 1.

Wean = samplae size (kg)

Yai1 = valume (L) of I.S. spiked reagent watar usad
for dilution {0.015L used in this method).

3.8.9 QDetarmine the dry wieght bhasis of the sampla.

3.6.9.1 ¥Weigh 510q of sampie {nto a tared crucibla and
recard the waight ta tha nearest Q.img.

3.6.3.2 Place the sample into an aoven at 105°C over night.

3.5.9.2 Remova tha sampla frcm the goven and placs in a
desiccator umtil it rzaches roam tesparatura.

3.6.9.4 Rewaligh the sampla and record to the nearast 0.1mg.

Effactive:;
Supersedes:

1/1/92

none



* GEILMAN SCIEMCES ! | CONFIDENTIAL
SUBJECT:Analysis oc 1,4~dioxane in 3011 & sludga SOPSENV-0002
Paga 10 of 11

Standard Opsrating Procedurs

Analytical Chemistry

3.8.9.5 Calculata the parcent moisture following equation 3.

Equaticn 3:
tmoisture 3 [(Wtean = Wlaryeas)*100]/MWteas
Wtaaa = grams of sampgle
Wiarysan = grams of dry sample
3.4.10 Raport concantration of 1,4~dioxans and parcent. moisture.
3.7 Daily Quality control

3.7.1 BFB tune criteria must be met befors analysis of blanks,
standards or samples may beqin.

3.7.2 Analyze system blanks of reagent grade watar spiked with
intarmal standard to detarmine systam background.

3.7.3 Calibraticn check standard.

3.7.3.1 A daily chack of tha caiibration curve must be
parformed bafore sampla analysis can begin. This is
aczomplished by analyzing a3 ealibration standard at
2 midpoint concentratien.

3.7.3.2 The check standard myst fall within +X25 error. If
this c¢annot ba accomplished the {nstrument zust ba
racalibrated.

3.7.4 Analysis of sample spikes and duplicatas.
3.7.4.1 Daily analysis or a minimum of %15 of all samples
must be analyzed in duplicats and spiked with a
known coneantration of 1,4—dlioxane standard to
estabiisn precision and percent recovaery data.

3.7.5 Fila all QC data with the raw data from each sample lot.

£ffectiva: 1/1/92
Supersedes: none
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4.0 MISCELANEDUS:

4.1 If tha analyst is unsure of the coencantraticn ranga of tha
sampla 1t is a good idaa ta screen ths sample befora analysis.
High concantrations of analytas (>0.108mg/kg) in a sample can
causa memary in tha systam or carryaver into tha next samgle
run. .

4.2 If analyta sampla concentrations axcaed 0.1nung/kg,-m1yza a
reagent blank to ensurs thera is ng system carryover.

5.0 REFERENCE DOCUMENTATION:

5.1 Test Methods for Evalustfng Salid Wasts, S#-845 Third Edition,
Valuma 18, method-8240,

Effectiva: 1/1/92
Supersades: none





