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Ticle: Analysis of Noatresl LaSalle Plant Waste Samples for PCBs

ABSTRACT

The Mentreal Lasalle Plant requestad that ESC conduct low level PCD analyses
on six samples to determina proper waste disposal wathodology. Samples
included orgenic vastes primerily consisting of phchalats eaters and &
vater/sediment aquecus vaste. Two sets of samples were received for snalysis.
In both cases the organic matrix samples #101, ¢108 and #110 contained PChs
ranging from 3.7 ce 7.7 ug/g. Aquecus phases and sediment from aqueous
sanples #102, #1088, and 01108 ranges from ND to 3.9 ug/g. All snalyses wvere
conducted vith a wethod limit of detection of 0.1 ug/g per PCB congener.

INTRODUCTION

Six samples were received from the Montreal Plant for PCH snalyses. Prior
to analyses it vas determined that a limit of detection of 0.1 ug/g per

PCB congenar would be required, because the material in quastion was subject
to & regulated lavel of 1 ug/g for disposal. Aquecus samples were centrifuged
prier to extraction and the wvater and sediment voto trueod as separate
sanples. Samples were prepared using Stand hod PCEX1S
omitting the cleamsp column step. The uthodolo.y mnlnd veighing the
samples into ¢ Teflon capped vial and spiking the samples with carben 13
labeled PCB congeners, and adding 10 sl 200 aquecus KOH to tha vials.

The vials were capped and wvarmed in & sandbath at spproximately 60 degrees
C. for ] hour. Semples were then excracted with 25 sl Burdick and Jackson
UV grade hexane. The velume of the extract vwas reduced in a verm sanddath
under nitrogen sctresm to a final volume of 1 aL 1f possible. The extracts
were then subjected to capillary GC/MS analysis using Standard Analysis
Mechod MSAN2S. Selected fon monitoring was utilized for all analyses.
Characteristic end confirming ions were monicored over appropriace retencion
time ranges and the ratio of characteristic to confirming reponse was
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calculsted for all compounds datsctad. (Sas PCSC2S for more data
scquisicion informacion.) Data was accepced {f the racio matched corres-
ponding standard congensr trstios of plus or minus fifty percent. If s
componant vas detscted and the ratio was out of this renge, it ves assumed
thet the compound was not a PCB congener and the concentration was net cslc-
ulated. Standard Extraction and Analysis Methods are listed in s later
section of this report. A list of spiking compounds used {n this study end
characteristic and confirsing ions monitored are listed in the Additional
Informazion section of this rapere.

All concentrations were calculated using {nternal standard sethodology,
which is listed in Standard Anslysis Method MSAN23. Calculations were
based on a saries of responss factors calculated for each chlorine class
from three standards esch containing 24 knewn g s. The stand
contained the cowponents listed in the Additional Information saction

of cthis report under the heading Netive Spiking Compounds. Actual indivi-
dual snd average chlorine class responss factors used in concentra:ien
cslculations srs in Tables 1b and 2b.

SUMMARY

Rssults of analyses ars given in Tsbles 1 and 2. Concentrations ranged

from N0 (< 0.1 ug/g) per comgenex to 7.7 ug/g total PCH congeners in the
unspiked samplas. These tables list the comcencration of PCBs decected

per chlorine class in tha extract, the susmed total concentracion of PChs

in cha extract, ths concentration of total PCBs in ug/g (correctead for sasple
amount and extract velumel and the percent recovery of labeled surrogates (f
they were added to the samples. Following Tablas 1 and 2 ars their s snd b
councarparts which uu tho ratio of ehauctoruttc {ons to confirming

fons of comp and which were used to calculate
concentrations. Samples are named vt:h their identification number.

DUP refars to duplicace analyels, SED refers to the sedimsnt portion

of sn aquecus saspls, + LS refers co s native spike sddition to s sample of
0.1 ug each of 24 PCH congerwrs, and + HS i{ndicates the addition of 1 ug

oach of 24 PCB congeners to the matrix. These standard materials sre listed
in the Addtionsl Informatiom Section of this report. The ratio of CL3-, Cla-.
CLS-, CL6-, and CL7-biphenyl congeners indicate that the totsl PCBs which

srs present srs from mixtures of Aroclor 1242 and 1254.

QC RRSULTS

Samples #0101 and #102 + #102-SED vete spikad vith & carbon-13 labeled PCB
homsologues. Recoveries ranged from & to 128%. After careful inspection
of the data several very low spurious recoveries were attributed to
chromatographic interf ,» and mass sp omater detuning during

daca collection., This detuning vas not deemed to be sarious sincs

it only occurred for the higher moleculsr weight PCBe (CLS through CL10),
snd samples that contained PCBs moat likely contained either Aroclor 1242
or Aroclor 1254, Neither of these formulations contsin significanc amounts
of ths higher wolecular wveight PCBe. Some spurious results vere also found
in the native spiking results for lower chlorinaced (CL1-CL2) biphenyls,
which were dus to chromatographic inctsrfsrents. It is sssumed thac these
values do not effect the conclusions of this rsport. In addition, low snd
high level native spikes (sddition of 0.1 ug each for 24 native congeners
snd the addition of 1 ug each for 24 congeners) wvers performed on all
matricas. Native spiking recoveries for the vast ssjority of reported
recoveries ranged from 50 to 1508 recovery. A second group of samples

was extractsd without the addition of carbon 13 labeled surrogetes due to
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lack of surrogate compounds et the time of extraction. Thase samples wvere
also spiked with the native spiking standard. The recoveriss frow these
studies indicated that the reported sample velues are reliable. Individusl
surrogate compound recoveries are lieted in Table 1, and netive sptking
recoveriee are given in Tadblee 3 snd 4, Sowe standarda vers sleo snalyzed
as samples in order to test the reliability of average congener Tesponse
calculacions. Results of snalysis of LS SPKX (lov native spike standard)
end HS SPK (high native spike stendard) indicete che analysis is reliasble.

DETAILS

s dard Sampling Method No(s): Samples supplied by the Montreal LaSalle
Planc.

Standard Extraction Mathod No(s): PCEX1S (Ses also flowv sheet PCFS1S)
Standard Analysis Method No(s): MSAN2S (See elso flow sheet MSFS23)
Mags Spectrometer Data Aquieition Method: PCSC2S

Sasple ldentificaction(s): Ses login information

Final Report File No(s): RA7634A

Table File No(s): a:\peb\TA7636 and a:\pecb\TA7634

Also included in this report are:

{1) Brief descriptions and flow diagrams of Standard Extraction, Analysis
and Mass Spectrometer Data Acquisition Methods used in this study.

{2) Example of a rav data output (GC/MS) chromsatogram obtained in this study.

{3) Chain-of-C dy 4 don for this study.

{4) Analytical Request {nformstion generated at sample login.

{35) Description of isportant terminology used in Quality Assurance/Quality
Control, Anelyte ion and Ins 1 Analysis.

ADDITIONAL INPORMATION

This section describes compounds used in this study as standards and provides
information on mass rangss monitered during analyses using sslected fon
monitoring.

Internal Standard

Anthrecens-d10
Surrogate Spiking Compounds C-13 lasbeled
&-chlorodiphenyl 13Cé

3,3',4,4' -tatrechlorobiphenyl 13C12
2.2',3.3',5,5'6,6' , -octachlorobiphenyl MONS 024665




decachlorobiphenyl 13C12

Native Splktn; Compounds (used for native spikes)

2 -.onoehleroblphonyl
3-monochlorobiphenyl
4 -monochlorobiphenyl

2,2’ -dichlorobiphonyl
2,3-dichlorobiphenyl

2,4’ -dichlorobiphenyl
4,4' -dichlorobiphenyl
2,4,6-trichlorobiphenyl
2,3,4-trichlorobiphanyl
.8, A'~tr1ehloub£phon71

4,6, -totrachlorobiphenyl
s 6 n:ruhlotobtphonyl

‘', -tetrachlorobiphenyl

. S-pentaghlorobiphanyl
3' -pentachlorobiphenyl
3' -pentachlorobiphenyl
‘ 4' -hexschlorobiphenyl

»3' -hexachlerobiphenyl

6 6' -hexachlorobiphenyl
,4,4' ,6-heptachlorobiphenyl
4,4',3' 6-heptachlorebiphenyl

’ t 4',3,5" -octachlorobipyhenyl
2,2, J 3'.4,9, S.'.‘ 6’ -nonachlorobiphenyl
douehlorobl.phcnyl

Characteristic .ad Wlnlq Masses Monitored

Charactsristic
(ANU)

anthrscsne-dl0 188

4-chlorobiphenyl 6C13 196

3,3'4,4" -totrachlorobiphenyl 12€13 301.8
2,2'3,3',5,5',6,6' -octachlorobiphenyl 12C13 439.7
Decachlorcbiphonyl 12€13 509.6
wonochlorobiphenyls 183

dichlorobiphenyls 222

trichlorobiphenyls 235.9
tetrachlerobiphenyls 289.8
pentachlorobiphenyls 323.9
hexachlerobiphenyls 337.8
heptachlorebiphenyls 3239
octachlorebiphenyls 427.7
nonachlerobiphenyls 461.6
decachlorobiphenyl 497.6

Confirming
(NT)

ANALYST(S): B. Mason Hughes, D. E. McKenzie, sand LaShawm Minor

ANALYST APPROVAL: 7"""’ &

4
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Teble of Avarage Relative Respunse Fecters
Sermrated for Each Congerar Class

Cherecteristic Bolative
Resperse facters

'L

frem

Clebighonyl 20
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Qfiphenyt 827
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Average

fecter
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(X
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0.00057
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Table of Average Ralative Response fecters

Senerated fer Each Congener Class

Charscteristic Retstive
Aespanse Facters
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table 4. Secoverios of Netive PCE Additions te Mentresl Sesples Using
Standerd Extrection and Awelysis Netheds PCENTS and NBANZS. (Preject: 7836)
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4 © CL4-0P-12C13 Surr, . ° . . [] .
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The following pages describe Standard Ssmpling, Kxtraction, and/or
Analysis Methods usad for this project.
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ESC Stendard Anslysis Mschod (SAM) ESC Standard Anslysis Mathed No:
TITLE: Pol.ychl.orhund Co-pmdn in Solvencs MSAN2S

ANALYTICAL INSTRUMERT MD MODE OF OPERATION: HP- S9l$/!9l7 Capillary GC/MS-
Selected lon Monitoring with
RTE-VI operating systes.

Typicel Run Time: 15 - 40 min.
Typiesl Multiplier Voltage: 1800 - 2800 eV
Typical Dwell Times: 100 - 500 mssc/mass
Maxisum # of Masses: 20 x 3 1ges = 100
Electron l:nug 70 oV
TYPICAL TYPICM. TYPICAL TYPICAL
ANALYTE INSTRUMENT LEVEL MmEcIsIon ACCURACY
OF DETECTION (LOD) @ 10X o0 Q 10x wo
(ug/ml) (v) V)
Orgsnic Compounds
eluting between
tolusns and n-Cle-ane 0.01 - 0.1 30 Jo

INTERFERENCES AND LIMITATIONS: Anslyte charscteristic mass sust be ehnnu-
graphicelly resolved from othcr -lutln; epounds which prod the same mess.

CHROMATOGRAPHIC COLUMN: 30--0:-! luud silics JHI 08-3 (0.23 ull) with
wide bors (0 !2 -)

CALIBRATION AND STANDARDIZATION:

Quancitative: Use {nternal standard quantitation technique
snd calibrate {nstrument ¢ t s from d solutions of analyces
of interest.

Qualicative: Vhen multiple characteristic massea are
monitored for a given anslyte, the ratis of charscteristic sass responses
must be vithin 200 of those for the authentic standard. Tor PCB analyses,
cthe characteristic masses which ars sonitored sre the msoleculsr ton containing
sll 35-CL isotopes and the woleculsr fon containing one 37-CL lsotope.

The following table susmarizes the messes and approximate retention time
regions monitored for the analysis of incernal scandard, surrogats standards,
and chlorobiphenyl (CL-B?) through decachlorobiphenyl (CL10-3P) PCB congeners.
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Relative
Retention Retention
Analycs Masses Times

CL-BP? isowers, anthracene-410 188,190 15 - 22 0.60 - 0.8
4-CL-BP-6C1) surrogete 194,196 15 - 22 0.60 - 0.84
CL2-BP fsomers 222,224 15 - 22 0.60 - 0.84
CL3-BP fsomers 255.9,287.9 18 - 30 0.60 - 0.84
CLA-BP {sowers 209.8,291.8 22 - 30.9 0.84 - 1.12
3,6,3°,4°-ClA-BP-12C13 surr. 301.8,303.8 22 - 30.5 0.84 - 1.12
CLS-BF taomers 323.9,325.9 22 - 30.5 0.8 - 1.12
CL6-BP Lsomers 357.8,359.8 22 - 30.8 0.8 - 1.12
CL7-BP isomers (b) 323.9,325.9 22 - 30.9 0.8 - 1.12

391.0,393.8 30.5 - 40 1.12 - 1.87
CL3-BP isomers 427.7,429.7 30.5 - 40 1.12 - 1.87
2,2°,3,3',5,5',6,6-CLO-BP-12C13 439.7,441.7 30.5 - &0 1.12 - 1w
CL9-BP isomers 461.6,463.6 30.5 - &0 1.12 . 1.7
CL10-BP 497.6,499.6 30.3 - &0 1.12 - 1.97
CL10-BP-12C1) surrogats 309.6,511.¢ 30.5 - &0 1.12 - t.97

(8) Reletive Retention Times cslculated using a retention time of 26.78
sinutes for 3,4,3',4'-CLA-BP-d6.

(b) CL7-BP isomers are snalysed using oither CL2-lose characteristic foms
(n/o 323.9 and m 9) ot -l.nuht {ons (l/. m. l and 393.0).

CALCUMTIO'! mlyto emontuuoﬂ = (Analyte uu)/ l(mlyto RRF) (IS ares))

whete: Analyte srea {s the characteristic mass ares of the analyte.
RRF {a the relative response factor for the analyte.
18 is cthe internal standard and is usually enthracsne-410.

RRF « (snslyts sves in standard)/((snalyts conc.)(1S ersa)}
PCS concentrations srs calculatsd in one of two vays:

1) If en Aroclor formulation can be identified fxom the patterns of PCB
isomere, selected PCH feomers or classes of isomers (1. e. sll ClA-biphenyl
{somers) sre used to quantify the Aroclor comcentration. Relative Respense
Facters are calculated using the concentretion of ths total Arocler for-
mulation in the above RRF equatiom.

2) If no unique Areclor formulation is preeent, then the total PCB
concentration is calculated by using standard solutions containing known
emounts eof chlorobiphenyl through decachlorobiphenyl ieowers te calculate
Reletive Response Factors fer each chlorine class in the sbove RRF equation.
The RRFs for the corrssponding PCB isomer classos sre used to calculats total
PCB L{somer concentrations ef esch class in unknowvn ssmples.

(For wors inforsation regarding standards see Supliment to MSAN2S on the
folloving page.)

DATE OF METHOD CREATION: 12/9/83 Time Stamp - <871012.151>

Time Stamp - <871012.1512>
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Supplimental Informetion to Standard Analysis Method MSAN2S

Internal Standard

Anthracene-dl0

Surrogate Spiking Compounds C-13 labeled
4-chlorobiphenyl 13C6

3,3°,4,4’' -tetrachlorobiphenyl 13C12
2,2°,3,3',5,5'6,6', -octachlorobiphenyl
decachlorobiphenyl 13C12

Nacive Spiking Compounds (used for native spikes)
2-mencchlorobiphenyl
3-monochlorobiphenyl

4 -wenochlorobiphenyl

2,2° -dichlorobiphenyl
2,3-dichlorodbiphenyl

1,4’ -dichlorebiphenyl

4,4’ .dichlorodiphenyl
2,4,6-crichlorobiphenyl
2,3,4-crichlorobiphenyl

2,4,4° -trichlorobiphenyl

2,3 ,4,6, -cetrachlorebiphenyl
,3,6, -tecraschlorobiphenyl
',6,4', -cotrachlorobiphenyl
*,3,4,5-pentachlorobiphenyl
3.4,9 -.pentachlorediphenyl
4,3,5 -pencachlorobiphenyl

3,3 ,6,6° -hanachlorobiphenyl
*3,3',4,4" ,6-haptachlorobiphenyl
*3,4,4°,5' ,6-heptachlorobiphenyl
',3,3',4,4",3,5 -occachlorobipyhenyl
2,2°,3,3",4,5,3,',6,6' -nonachlorobiphenyl
decachlorobiphenyl

3
*.3,4,4' .3 -hexachlorobiphenyl
3

NMRRNNONNN NN

3
2
2
.2
2
,2',3,3,4,4" -henschlorcbiphenyl
.2
.2
2
2
2

Characteristic and Confirming Masses Monitored

Characteriscic Confirming
() (AMU)
anthracene-dl0 188 190
4-chlorobiphenyl 6C13 194 196
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dichlorobiphenyls
trichlorobiphenyls
tetrachlorobiphenyls
pentachlorobiphenyls
hexachlorobiphenyls
heptachlorobiphenyls
octachlorobiphenyls
nonachlerobiphenyls
decachlorobiphenyl

222

255,
289.
323.
3s87.
J23.
427.
461,
497.

cCOrvOBO®O

226

237.
291.
328.
359,
328.
429.
463.
499.

cTOrvVedO®
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FLOV SHRET NSPS25

FOR RSC ANALYSIS METHOD MSAN2S

MS LOGBOOK PAGE MUMBER: ----cccctccrcocccccaaaronconcarocaccccsascosnnccnans
EXTRACT COLOR AND DESCRIPTION ---cccce--. “eeteseetecterenceaccanaascanannann

CALIBRATE MASS SPECTROMETER | )
WITH PFTBA AND DEMONSTRATE .
CAPILLARY CHROMATOCRAPHIC
RESOLUTION WITR SYSTEM
PERFORMANCE STANDARD

PLACE IN A 1.6 mL AUTO- . THE INTERNAL STANDARD SOLUTION

SAMPLER VIAL THE SAMPLE EX- . USUALLY CONTAINS 10 UG/ml ANTHRACINEK-D10
TRACT OR STANDARD SOLUTION . IN CHM2C12 OR BENWIENR.

CONTAINING PCB CONGENERS

VITH 150 ul, INTERNAL (1

STANDARD SOLUTION. .

PLACE VIAL 1IN AUTOSANPLER [ | CALCULATE CHARACTERISTIC ION AREAS OF

TRAY OF HP-5903/87. . AMALYTES OF INTEREST AND ANTHRACENE-DLO
. INTERMAL STANDARD.

RECORD MASS SPECTROMETRIC { | . . . . . . . . .{ ]

[ ] CALCULATE CONCENTRATION

USING THE FOLLOVING
EQUATIONS:

(Chlorine Class lan Area)
PCB Chlorine Clags @  -cccceccccncnanccccavecaccrauncvansanocvsncnns
Concentration {Chlorine Class RRF) (Internal Standard Area)

(Characteristic Ion Area for Chlorine Class)
Chlorine ClaS8 ® -ccvcecenmccaccceccvacsasnconnnenannnsanmmnecaoarans
mr {Chlorine Class Concentration)(Intsrnal Standard Area)

Totsl PCB = CL1-3P Concentration + CL2-BP Concentration +

Concentration CL3-8? Concentration + ... + CL10-BP Concentration

MS FILE NUMBER: -c-e-ccceccenren DATE/TIME COMPLETED --------------- FATEETER
AMALYST: ----e-e- cecnenanen anesmae ESC JOB NO: ~-cccnccvecrcnconaancaanaes
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METHOD FIiLe LIST

Mathod file: PCSC25 GC type: 5840 Run Type: SIM, GC, EI
Colusn: Cap Splicless: Yes
Temperature: Source Isothermal Post Run Time
200.0 N 0.0
Run time: 40.00
Scan Start time: 15.00
oN oFF o OFF
Relay »l: 327.0 327.0 327.0 327.0
Relay »2: 327.0 327.0 327.0 327.0
Triac #0: 327.0 327.0 327.0 327.0
Triac #l: 327.0 327.0 327.0 327.0
Sin Parameters: Number of groups: 3
Multiplier voltege: 2600
Caission current: 300 uA
Croup 1 Group 2 Group 3 Group & Group 3
Scarc/Stop Scart/Scep Start/Step Start/Scop Scart/Stop
15.00 22.50 22.50 30.50 30.50 40.00 0.00 0.00 0.00 0.00
M/Z  Dwell M/Z Dwell M/Z  Dwell M/Z  Dwell M/Z  Dwell
-186.0 100 -235.9 100 -39.8 100 0.0 0 0.0 0
-190.0 100 -257.9 100 -393.8 100 0.0 (] 0.0 0
-194.0 100 -289.8 100 -427.7 100 0.0 (] 0.0 0
-196.0 100 -291.8 100 -429.7 100 0.0 /] 0.0 ]
-222.0 100 -301.8 100 -439.7 100 0.0 0 0.0 ]
-226.0 100 -303.8 100 -AAl.7 100 0.0 0 0.0 0
-25%.9 100 -323.9 100 -461.6 100 0.0 L] 0.0 ]
-257.9 100 -325.9 100 -463.6 100 0.0 0 0.0 1]
0.0 0 -337.6 100 -497.¢ 100 0.0 0 0.0 0
0.0 0 -33%9.8 100 -499.6 100 0.0 0 0.0 0
0.0 Q -439.7 100 -309. 6 100 0.0 ] 0.0 0
0.0 0 -441.7 100 -511.6 100 0.0 0 0.0 0
0.0 0 0.0 0 0.0 0 0.0 [ 0.0 0
0.0 [} 0.0 ] 0.0 ] 0.0 [} 0.0 o
0.0 (] 0.0 0 0.0 [ 0.0 (] 0.0 [+]
0.0 0 0.0 0 0.0 0 0.0 (] 0.0 [+]
0.0 ] 0.0 0 0.0 (] 0.0 ] 0.0 0
0.0 [} 0.0 0 9.0 0 0.0 0 0.0 [
0.0 ] 0.0 0 0.0 0 0.0 0 0.0 ]
0.0 0 0.0 ] 0.0 0 0.0 0 0.0 [}
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ISC Standard Extraction Method (SEM) ISC Stendard Ixtraction Method Mo:
TITLE: PCBs in base hydrolizable or rcEx1s
ioniszeble satices

D R R D R L L L Tk R RN -

MATRI(X), (CES): TYPICAL mu TYPICAL m
Chemicsl products which aze base s1zz voLUME
hydrolizable or fonizabls, fe. (8) (=l)
chloro acetyl chloride, @ = .«c.ccel.. aecee ceaeeecienan
chloro phenols. formic acid, etc. o.s - 1g 1-10

TYPICAL ANALYTES: Alnl AL262 Alz“ AI!S& A1260 lnd A1262 lM PCB isowers mono-
through dece-chlorobiphenyl.

INTERFERENCES: Any electron capturing TYPICAL TYPICAL
speciss in the rstention time region SURROGATES ucovnns (L))
of msonochlorobiphenyl isomers through mesesveses  cascescsccscns
decachlorobiphenyl isomers for ICANOL

and ECANO2. Any species in the pentachlorobenzens 50 - 120
sppropriats ratention time region 2,4,6-crichlore-

which give the same relative charse- biphenyl 50 - 120
terietic mase responses as PCE {somers 3,3°,4,4" -cetra-

for MSANOI. chlorobiphenyl-dé %0 - 120

APPARATUS AND me
Burdick and Jack b for {en selvenc.
KO selutions of various strengths far hydrelysis and ionisstion of cheaical
opecies such as sthers, acid chlorides, acids, esters, ete.
Silics gol columns impregnated vith p tum p 8 , sulfurie scid,
and potsseium hydroxide.
Disposable glessvare.
(s“ flow nhoot tor thu oxtruuon method in PCFS15.)

LIMITATIONS: llthod -"nu only to ntrtcu which concain hydrolizable or
{onizabla electron capturing species in the monochlorobiphenyl
through doeuhloronml retention time region for EC dection methods.

SAIETY nxcnmm See PC3 handling protocols in laboratory salety nmnl

cerescccccssncecatser s e nttsccc st atett ettt ceneoererenT oo oacamanneans ey

OATES OF METMOD CREATION AND umm 7/23/8%
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FLOW SHEET PCPSLS

FOR ISC EXTRACTION METHOD PCEX1S

VEICH OUT SAMPLE INTO A 14
OR 40 aL VIAL (1 WRIGHT SAMPLE (L g) ---ccvve-mnnnnronn

SURROGATE SPIKE OF SAMPLE [ | SPIKE cceccovcecccannnnnn evereeenannn

[ .
ADD ---- ml ---- ROR AND f ] -- RECORD AMOUNT AND CONC. OF BASE ADDED
SHARR .

NOTE - base should be added

slowly or gradualy . [ ] RINSE COLUMN WITH 2 X 20 oL
to svoid violent . HEXANE
reactions
. COLIAMN DESCRIPTION
REMOVE EXTRACT qumxnnm" ) . 23 ml DISPO PIPET
WITH 3 X & al HEXANE RINSES ) |
. L eeeee) 1 ca Na SO
. . |eeee- { 2 4
. | I
. . | beceeennnns & cm 1% POTASSIUM
REDUCE SAMPLE VOLUME TO . . § ] PERMANGANATE
3-4 al. VITH NITROGER AND {1 } | SILICA GEL
APPLY TO COLUMN QUANTITATIVLY . foeonn)
. | EEEE i 1 em SILICA GEL
. | |
ELUTE VITH 40 al HEXANSE @) ) Pevenennens & cm ACID SILICA
. ] | CEL
NITROGEN BLOW DOWM 70 1 aL [ | |
1 1 em SILICA CIL
|
| [P & cm BASE SILICA
| | GEL
1oeeee
XX/ GLASS WOOL
\N/
EXTRACT MO:-vvcoucnen
DATZ/TIME COMPLETED----cvvvvcecen- Joenenannn
ANALYST: cccevevcruccavancannns ESC JOB NO:----vvcecaccoconcnancnses
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The following pages shov calculations or rav data documentation of
reported results.
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M3 data file header from Y43

Sarple  ful 150 150 D10(40UC Operator HaASON M52 PoA2SHT 0

misc ML) + HS SPIKE (DIL § 10y 24 BTL#21

Sys. ¥ 2 MS model 87 SW/HW rev IA ALS & 2xx

Merhod file PCSC2S Tuning File: MTE60Z No of ex'ra records 4

Source temp.: 200 Analyzer temp. 0 Transier lLine remp 0
Chromatoqraphic temperstures 0. 0 L} 0 [}
Chromatographic times, min. 0.0 6.0 0.0 0.0 00
Chromatographic rate, deg/min: 0.0 0.0 0.0 [ ] 0.0

MONS 024685



EOB@1 2211 1
] b fm

! i

T21.2 0 2t.4 21,6 21,8 22 Yy

%’lﬁ%cfﬂf’ dIUIQf{’f = 166 and 100) ,ﬂ

4904
1894 1345
200

b 11372
e seos

17.6 19.9 10.4 T 20,0

TR g 198 et TR0 A

2‘...! 2719
200§ il
;L-Ci —phe ;}1'-'@};??(194 and TO 5

ce92
490 , 3798 5303
| 371 l
0@
se2
-
‘ j

MONS 024686



4-303 ¥ S3TX13T
T L J—L_
T 1 ' I ML LD LM AL SR T LN

EERS 218
200
209
9.4 20.8 21,2 21.¢ 22.9 22. 22.8 2'32 23.6 24.9

R a0 270 0772

1962 41647
2909 ‘It Ilki!l

1948

1919 o
200 l’& dnh

23.2  23.6  24.8 24.3  28.2  28.6  26.9

T HPhearT (m/e 1%89 0 & 291.8) #F13-715

ﬁ:,-

A

6.8 = 27.2

@ng_ f ?’?(301 8 and 3038) ,16

2429 194%¢
ZOOJ Il Ll

. 1279 1Ak~
~“"’j f b MONS 024687
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2490 y (1a
g
i 1 Qo
3¢2
'} 781 S37
L] ‘ '
O] e M DY T

26,5 27.8  27.§ 28.0 28.§ 23.0 29.8 3. e

LOARPATR (8 441315‘ 8 & 359.8] #20-722

5 532

d
zee 2 203 150 4 i
\

g 062 933
2908
T \J L) g v \ Ll \Ad LI u v T T ¥
29.2 29.4 29.6 29.8 3e.0 39.2 39.4

%’;ﬂpﬁ ﬁgyi_ (%2 1.2;23.9 & 30.9) #R3-#24

2000 9
T o T e e e T T
oL o 7
]’/ 441
7
2628
, A
20004 L
. 2133
25900+ MONS 024688
29904 {
29.4  23.6  29.8  38.3 38.2 30.4 9.5 30.3

Jép}}fp] IfCJ ?( 439.7 dnd_441.7f ;;-':’261




4 s2¢
Zﬂﬂd
3 3 3 /h
13804 Al
533

" i

31,8 31.2 31.4 31.6 31.8 32.8 32.2 32.4  32.6  33.8

(oRpirhsL (m/¢ 4516 and $63.6] 727

199
1S dr, 15
1g@ L
2003 298
la. 7 ML‘

Y T Y Y y ¥ Y ¥ ¥
33.2 33.46 34,0 4.4 3¢.0
"y
-—

R BB (g0 3 2 )

534
299
29 {
1300+ L }\
1312
209 |
4 Jm_
? — v - o

-y M e Yy
33.2 34,0 34.4

r—r —p—p

T AT [ (5098 and ST10) 729

L8 4
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R, WALT, 15
DiJ,PCA413, 1
(AN RN R R RN AR R R R R RN NN RN AR RN RN

RN
Phl THE FOLLOWING OUTPUT [S FOR THE GAMPLE SHUWM [N THE FOLLOWING 11 ADER
AR R R R R N R R RN NN NN R R R
MS dita file header from JL44L3
Gample - 1ul 150450 DL0(S0UC Operator: MASON M32 9/12/87 0 23
Misc : ML) + HS SPIKE (DIL 1:10) $21 BTL#21
Sys. §: 2 NS model: B7 SW/HW rev.: IA ALS ¢ :sax
Method file: PCSCR2S Tuning file: MTB602 No. of extra records 4
Source temp.: 200 Analyzer temp.: 0 Transfer line temp ]
Chromatogruphic temperatures . 0 0. 0 ] L]
Chromatographic times, min. 09 00 0.0 0.0 no
Chromatographic rate, deg/min [} 0.0 6.0 0.0 0 n
Anthracene~-di0 Area = 1197912, and Std. Conc. = { 0 ug/mi

AR RN RN R R R N R R NN RN R R
The fellowing output vses the fallowing definitions for Campound Number:

$04 = anthracene-dio (m/e 188 ared and m/e 190 area)

P02 = CL-biphenyl #% (m/@ 188 area and n/e 190 area)

03 = . *°? (m/e 180 area and m/e 190 area)

404 = . *3 (n/e 168 ares and n/e 190 area)

90S = 4-CL-biphenyl-6Ci3 (m/e 194 ares and m/e 196 areca)

986 = CL2-biphenyl &t (n/@ 222 area and m/e 224 area)

90?7 = * *°? (n/e 222 area and m/e 224 area)

900 = " +3 (m/e 222 area and m/e 224 ared)

409 = » " (mn/e 222 area and m/e 224 areca)

#10 = CL3-biphenyl o1 (n/@ 255.9 area and mn/e 257 .9 area)
My = . ”° (n/@ 255.9 area and m/e 257.9 area)
2 = " 3 (n/@ 255.9 area and mn/e 257.9 area)
#13 = CL4-biphenyl #% (mn/e 28%.8 ares and m/e 291 .8 area)
214 = M L ] (n/e 289.9 area and m/e 291 .8 area)
$1S = " 3 (m/e 289.8 area and m/e 271 .8 arva)
416 = CLA-BP-12C13 Surr. (m/e 301 .8 area and m/e 303.8 area)
$17 = CLS-baphenyl #% (m/e 323.9 ares and mn/e 325.9 area)
"o = * 2 (n/e 323.9 area and m/e 325.9 area’
H? = hd 3 (n/e 323.9 area and m/e 325 .9 ar=za)
90 = CLL-Diphenyl &% (n/e 357 .8 area and mn/e 359 B8 area)
24 = . L ] (n/e 357.8 ares and m/e 357 .8 area)
0 = . °3 (m/e 357 .8 area and m/e 359.8 area)
923 = CL7-biphenyl #% (n/e 323.9 area and m/e 325.9 area:
| KL ] » ”e (m/e@ 323 9 area and m/e 325.9 area)
2% = CL8-biphenyl {n/e 427.7 area and m/e 427 7 area)
926 = CLB-BP-12C13 Surr. (m/e 439.7 area and m/e 441 7 ared)
#27 = CL9-biphenyl (n/@ 461 .6 area and n/e ALS & area)
$268 = CLiO0-biphenyl (m/@ 497 .6 ares and m/e 499 & ared)
229 = CLL10-BP-4{2C13 Surr (m/e S809.6 area and m/e Sii 6 area:

Compound CHRCTRSTC/di10 CNFRMNG/d10 Compound RATIO CHRC/UNFRM
Number (X 10) (X 10> Delta-RY (x 100> L3
ony 10 .00 1290 .00E«0D 835% .39

one 0432 .01S4 .00E+00 206 .53 1

a3 0185 0462 00E+00 298.2% 1

004 9949 0334 . 00E+00 284 .02 o MONS 024690
NS 0664 0227 .00k 00 292.50

006 0364 9222 .00E~+00 163 .91 2

007 0734 0458 -.0136 160 .34 2

nen . 0493 0316 .00E~00 165.89 2

009 072S . 0443 00E+00 163 87 2

0to 0288 9375 00E+00 76 82 3%



LERY
912
013
014
015
o
07
[[R %]
nie
naoe
024
022
023
024
02s
036
027
02y
a2y

0328
0322
D160
0128
0162
0218
0145
009¢9
106
00720

.00627
. 00490
.00720
.00783
. 00399

0183

.004%94

00347
0084S

RU,CRT,AL,FF

. 0423
3433
. 0164
0435
0177
0473
g202
0164
0177
0114

.00799
.007914
.00S03
.00S28
.00489

L0219

.00S822
.002S8

00488

.00E+00
00E+00
GOE+*00
00E+00
00E+00
Q0E+DO
00E+00
GOE+00
Q0E+DO

.00E+00

- 0204

.00E+00

00E+00

.G0E~+00

-.0204

.00E+00

.00E+00

.00E+00
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The following pages show chain-of-custody information for this projece.
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Nonssnto Caneds Inc.
428, rue St Parrcx
LaSelle, Queves

Hen 3MD

1914) 308-4080

September 15, 1987

St.Louts, Missour
U.S.A, 63167

Attention: Mason Hughes

c
ST oo 4#740 20

Re: Waste Plasticizer

Mr. Hughes:

Enclosed are semples 108, 108-8, 110 and 110-B for PCB analysis
by GC/mass sr«. As per our conversation, [ have separated the
organic (top layer) from the water phase (bottom layer). Semple 7108
and 110 contain the top layer, and sample 108-8 and 110-8 contain the
water layer as well as solids.

The organic phase contains long chain (C,-C,,) esters of phthalic
actd (PAE). It may also contain traces of ;di c acid esters. The
aqueous phase s mainly water containing grey-white settlesdle solids,
The solid phase 1s filter afd (distomaceous earth} containing
approximetely 0% of absorbed plasticizer esters.

The charge number for this work is 04-000-1910905.

1f you have any questions, please do not hesitate to contact me.

Sincerely,
Christian Roy -
i) . [Q.
/s A
AL
Encl, —\
,"\
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OSTRICT SALES OFFICES / BUREAUX DE VENTE AGGIONA

30 .
Monsanto Zm e 0 tox v seETIw.
CANADA INC. (416) 820-8222  TELEX: 08-21008!

425 AUE ST-PATMICK, LASALLE. QUEBEC HON 24
(514) 3084080  TELEX: 055-083as
464 MVERSIOE RO AR, 2 ABBOTSFORD. 8.C V23 92

14
:c:‘!"s’“‘sﬁn'l (604) 053-4873  TELEX: 04-263832
ERETICR 5aTE

IAER Christaan Roy |PSepeemer 15, 1587 2 2, <
————————————— <__l—'..;
[ L AL N gv“ _
OrtoeRA | HONSANTO COMPANY 25

800 N. Lindbergh Boulevard - Bldg S Receiving

St.Louts, Missouri, U.S.A. 63167

ATTENTION rueswone( T [T [T 1T 111
AUATTENTIONDE  Mason Hughes (U4E) —r
B -~ A v~ ol B S X
::W'nnn'D (j- a ] ] a
LR m OEICRIPNON

—————

Sample Order

4 Waste Plasticizer 011 Qommande
(ssmples for experimental d’echantilions
purposes )
_ NOCHARGE
ATITRE GRATUIT

Monsanto

§70016 B Laye,- wois

(705 TP 770 Ulead
5709~ B80T 108 +8
§70945 TOP /rof ‘

CUSTOMER'S COPY / COPIE DU CLIENT
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Monsanto e

Menswnie Coneda Inc.
418, rue St Parrnn
Labatte, Quéves

HON 293

- 4{?74,34

September 3, 1987

Monsanto Company

800 N. Lindbergh Boulevard
St.Louls, Missouri

U.S.A. 63167

Attention: Mason Hughes

Re: MNaste Plasticizer

Enclosed are samples #10) and #102 for PCB analysis by GC/mass
spec. As per our conversation, | have separated the organic (top
layer) from the water phase (bottom layer). Sampie # 101 contains
the top layer, and sample # 102 contains the water layer as well as
solids.

The upper organic phase (#101) contains long chain (C,-C”)
esters of phthalic acid (PAE). [t may also contain traces of adipic
acid esters. The lower aqueous phase (#102) is mainly water contain-
ing grey-white sattleable solids. The solid phase is filter aid
{diatomaceous earth) containing approximately 3O of absorbed plasti-
cizer esters.

The charge nusber for this work |sONENENEENEED

If you have any questions, please do not hesitate to contact me.

\\

Sincerely,

aed
Gors e 3 q\
HyraivlotMck L‘ r \J\\\§

Industrial Hygiene Chemist
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DISTRICT SALES OFFICES / BUREAUX DE VENTE MEGIONAUX

Monsanto

CANADA INC.

SALES OFFICE
BUAEAU DE VENTE

)
TRATOMAEO. 2O B0X 707 STREETSVALE

(416 0209222 Y!l.!l uszvol'
423 RUE ST-PATRICK. LASALLE. QUEBEC HON 20
(514) J08-4880  TELEX 085-68044

484 RIVERSIDE RO . RA. 2, AQBOTSFORD $C V23 ¥
(804) 8534573 TELEX: 04-383632

SOABTIO 8V L LA Otwanot 0F
Myra Plotnick

OATE
September 3, 1987

‘/

Girtoens. | MONSANTO compANY SePREN,
800 N. Lindbargh Boulevard - Bldg S Recefving '*‘“'/';,'/'.:’“’"
St.Louls, Missourt, U.S.A. 63167 m
ATTENTION reveswone &L SRS K £ [ e
AL'ATTENT'ON DE Mason HUQMS (U‘E) - OUT OF $TOCK m»vuvlmu j
—chup  pecepeM soarene e royfr+4 vy ST0CK PANEE LivAMSON
SHIPVIA MMt COME PUSIS "'z' ~mpres ‘3’-— irel siron
eooenan ] OO O | a ] ]
- -1 sescAPTION =
AN - w08 107
Sample Order
2 Waste Plasticizer 01 Commande

(samples for experimenta)
purposes )

d’échantillons

. NOCHARGE
ATITREGRATUIT

Monsanto

CUSTOMER'S COPY / COPIE DU CLIENT
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The following pages describe Analytical Request Information generated
for this project.
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Time Scamp - <871012.1621>
MONSANTO COMPANY/ENVIRONMENTAL SCIENCES CENTER
ANALYSIS REQUEST

DATE: September 8§, 1987 LDG NO: U-87-09-08-02

LOGIN muoox PAGE: !7”109

.................... R T R,

REPORT RISULTS TO: PILIS/I!!IS HUGHES , SHERMAN , MCKENZIE, MINOR
ANALYSIS REQUESTS SENT TO: FILES MEERS,SHERMAN, KUGHES ,MCKENZIZ, MINOR

SAMPLE PICKUP BY: MINOR
SAMPLE LOCATION: U-420

SAMPLR DESCRIPTION FOR 2 SAMPLIS

!MPLI IDENTIFICATION NUMBER OF BOTTLES
101 UPPII ORGANIC PHASE 1X30al PCB-2149, PCB-21350-DUP
PCB-2151+18, PCB-2152+HS
VATER OWLY
102 WATER CONTAINING GREY-WHITE 1X 30 sl PCB-2154, PCB-2155-0UP
SETTLEABLE SOLID PCB-2156+LS,PCB-2137+HS
SEDIMENT

PCB-2139, PCB-2160-0UP
PCB-2161+L8, PCB-2162+HS

METHOO BLAMNK(S) PCB-2165, PCB-2164

ESC STANDARD EXTRACTION METHOD(S): rcnxs
ANALYTICAL TECHNIQUES:
DATE ESC STANDARD INSTRUMENT
TICHNIQUE (EN) COMPLETED ANALYSIS METHOD LOGBOOK PAGE
- ceeems () 10-12-87 MSAN2S 157533-157334

HIA]. REPORT NOTEBOOK PAGI 1“0“3

COMPLETION DATE REQUESTED:
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SAFETY PRECAUTIONS: SEE SAFE LABORATORY PRACTICES MANUAL

ANALYSLS REQUEST FILE NAME:AA7634
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Time Stamp - <871012.1619>
MONSANTO COMPANY/ENVIRONMENTAL SCIENCES CINTER

ANALYSIS REQUEST

DATI' September 18,1987 LOG NO:U-87-09-18-02
II‘.QUISTEI mmm PROJECT NO:760.28-7636

£sC
mu IDENTIFICATION WUMBER OF BOTTLES NUMBER(S)
VATER ONLY
$70915 BOTTOM LAYER 110-8 1 X 40 =l PCB-2184, PCB-2185+HS
SEDIMENT
PCB-2186, PCB-2187+HS
870915 TOP 110 1X40 sl PCB-2178, PCB-2179+HS
WATER OWLY
$70915 DOTTOM LAYEIR 108-8 1 X 40 ul PCB-2180, PCB-2181+HS
SEDIMENT

PCB-2182, PCB-2183+4S

870915 TOP LAYER 108 1 X 40 al PCB-2173, PCB-2174-DUP
PCB-2175+LS, PCB-2176+HS

METHOD BLANK PCB-2188

RECORDED BY: MINOR

ANALYTICAL TECHNIQUES:

DATR ESC STANDARD INSTRUMENT
TECHNIQUE (EN) COMPLETED ANALYS1S METHOD LOCBOOK PAGE
X cceems () 10-12-87  wsawss 157532157334
FINAL REFORT NOTEMOOK PAGE: Jesoass
s s e eeeee e et e
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QUALITATIVE: SEMIQUANTITATIVE: QUANTITATIVE:

SAHPL! DISPOSITION: HOLD FOR 90 DAYS

m PRECAUTIONS: SKE Sm MMMY PRACTICES MANUAL

ANALYSIS REQUEST FILE IAHI M7636 LI
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The following sections describe important terminology used in Qualicy
Ass /Quality C 1, Analyte L ion and Inser 1 Analysis.
E8C and ISC/UAG Cood Laborastory Practices Manusls can bde obtained by con-
tacting Janet Lae (UAD) METS 544-127), GLP and QA/QC Supervisor.
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Quality Assurance/Quality Control Terminology

This saction describes commonly used terminology and phrases which are used
in conjunction vith Quality Assurance/Quality Control (QA/QC). This infor-
sation say be helpful in understanding some details of QA/QC procedures
vhich have boon incorporated in the present report. Tho following two sec-
tions also give usoful information concerning terminology used in analyte
extrsction and instrumental analysis of samplesa and sample excracts.

Quality A /Quality € 1 - Terminology used to descride activitles
vhich are designed to produce analytical results of known quality.
In sn effort to minimize costs of environmental enalyses, specific
QA/QC elements have been incorporated into ESC/UAG extrection end
analysis steps which should not unduely burden analytical studies
with large development and method validation costs. This approach
has been taken so that sets of samples can be analyzed for various
analytes vithout extensively validating sethods over wide concen-
tration ranges and without using methods which are designed for only
one sacrix.

One price which one pays for this approach is chat analytical pre-
cision and accuracy ers sacrificed, somewhat. However, in sany
cases, vhen clearly defined regulacory limits have been set,
confirming that the analyte is present at levels well delow or well
above the limit does not need the type of accuracy that is required
when the regulated analyte concentration {s in the vicinity of cthe
regulatory limit. In these latter cases, wore extensive QA/QC pro-
ceedures are required than are included in the present study.

Precision - Terminology used to evaluate the reproducibility of a certain
determination. Parameters vhich affect analysis preclaion range from
samplo scquisition, to sample storage, to sample extrsction, and
finally to sample extract analysis. Normally, che major factor which
affects the precision of the analysis is the sample extraction scep.
This step normally results in sasple analysis precision on the order
of + or - 300,

The precisien of a result can ba determined {n a number of ways.
Replicate analyses of the same sample, followed by the calculation
of s percent relative standsrd deviation for that determination is
the mest popular sethod of assessing precision. Hewever, this cal-
culation should net be sade vhen there are less than three replicate
points from which to calculate the p relative dard devia-
tien. In saddition, replicate extractions and instrumencal snalyses
must be performed. Therefore obtaining percent relative standard
deviation data can be very expensive and is not normally obtained un-
less large studies are being ducted. A d hod of ing
precision i{s with the use of duplicste analyses. The presenc reporc
includes results of st lsast one sample which vas analyzed {n dupli-
cate.

raviey these data and drav his own conglusions concerning tha preci-
alon of che decarminacion. and. more imporcanctly. L{f che pracisien of
shs dacarmination mests his nesds.

(continued)
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Page 2, Quality Assurance/Quality Control Terainology

Accurscy - Terminology used to determine the "correctness” of the data. The
accuracy of mosc steps in the snalysis of samples is cypically on
the order of 10%. However, when analyte concencrations i{n the sample
extracts approach the lsvel of detsctlon of a decermination, accurscy
as vell as precision can approach 1008 or greater. The accuracy
of a determination of an analyte vhich is p ac tations
vhich are much greater than the instrumental level of detection s
most strongly off d by the homogeniety of the sample matrix end
the precision of the extraction step, which resulcs in typical
sccuracies in environmental analyses to be on the order of 30%.
Normally, the sccuracy of stendard solutions wvhich are used to cali-
brate analytical instrumentation is well below this amount, and
therefore is norsally not an important factor in producing inaccurate
dats. From time to time, snalyte responses of standard solutions
from different sources will dbe compared to standard solucions used
for instrument calibration. This information is normally included
in the section entitled "QA/QC Results®.

The accuracy of a result can be estimated in s number of vays. The
current study uses surrogate scandard recovery and native analyte
recovery information to aid in assessing the accuracy of a result.
This recovery informstion, normslly reported as percent recovery,
gives you informstion concerning the percent of surregate standards
and native anslytes vhich were recovered after adding to your sample
satrix and performing the various exctractions, clean-ups, and instru-
sental analyses associated with the determination. The use of sur-
rogates also assumes that the spiked surrogates are bound in the
matrix in the same vay as the analytes of interest. Surrogate stan-
dards are added to every sample vhile native snalytes are added

to only 108 of sach set of samples. Therefore surrogate scandard
recovery dats could be used te correct the reported results of an
anslyte concentration, if the user of the data feel such corrections
axe warrented. NOIRLL Mo data raperted An this study include any
sarxaccion for suxxogata atandard recovery, It iz cthe respoosjbilicy
of tha paxson reguasting Che snalyses o ARDLY AROXORTIALS Cecovery
sqrxactions. AL he/ahe faels chat such corrections are warrancad,

Bias - Terminology used to describe hov the sccuracy of a determination may
ba affected. A low bias means that values below the correct value
are nermally measured. A high bias mseans that values above the
correct value are normally d. The instr 1 analysis
step of extract analysis normally doss not concributs significancly
to anaslysis bias. Most diss i{n euviroomenctal analysis is intro-
duced in the sample extraction step. A low bias {s introduced
vhen the ssmple is not complstsly extracted and the extract does
not contain 100% of the enalyte. A high bias {s introduced when
the final volume of the extract is less than the correct volume.
Surrogate Standards (SS), vhich ere discussed in the next section,
can be used to determine the amount of biss which is incorporated
in the reported result. !

includas any corzaction for chis hias. It is the responaibilicy
of the peraon raquasting the analyses to apply appropriate hias
serxactiona, if he/ahe fsels that such correctiona are varrancad.

(continued)
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Page 3, Quality Assurance/Quality Control Terminology

Levsl of Detection (LOD) - Terminology used to indicate vhat enalyts concentra-
cion will produce a signal-to-noeise ratio of 10. For tha pressnt
report, this value is not experimentally dstermined. Normally. a
Limic of Quantitecion is used to detsrmine the threshold concentra-
tion above which an enalyts cen be detected.

Limit of Quantitaciomn (LOQ) - Terminology used to indicate tha lovest analyte
concentration vhich can reliably be quantified. The precision of
the determinacion of the analyte concentration at the LOQ is normelly
on the order of 1008. The LOQ {s normally dstermined experimencslly
by adding a knmewn amount of anslyts to the sasple matrix and

ing ths p 4 ry ot ths LOQ. In sose cases, when thece
is tnsufficient sample quantity, or for convenisnce, an LOQ will be
detsrmined using other methods. These methods should be clesrly
descridbed in cthis report.

Turcthez Informatiom

The general ares of Quality Assurance/Quality Contrel, slong with such of the
teruinology described above, is very complex. The following references msay
provide further informatiom which sey be useful in understanding the validicy
of the results reported in this study.

ARTM_Standaxd Pxagtice D4210-83 entitled "Intrslsborstory Quality Comtrol
Procedures and s Discussion en Reporting Low-Level Daete®.

ASTE Standaxd Prastice D2777-17 entitled "Determinatiom of Precision and
Biss of Methods of Committee D-19 on Water”.

An_acticle in Analveica) ChemisLXy. suthored by 29 vell-known environmental
scientists. This article wvas funded by s grant from the Environmentcasl
Protection Agency end acknovledges 24 edditional ecientiets in induscry and
government vhe were involved in the review of the srticle. Its cicetion la:
"Principles of Ruvirommental Analysis®, L. H. Keith, et. el.., Anal. Chem.
1983, 5S, 2210 - 2218.

A0 CFR Paxt 13§ entitled “Guidelinee Establishing Test Procedures for the
Analysis of Pellucants Under the Clesn Vater Act; Final Rule and Interia
Final Rule and Propesed Ruls”". This document includes deteils of EPA‘s
600-0sriss smalysis methods. A current copy of chese methods can be found
in the October 26, 1984 Federsl Register.

QAQCTE: M
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Anslyts Extraction Terminology

This section describes commonly used tevminology and phrases vhich are ussd
in conjunction with analyte extraction. This information may be halpful in
understanding eces detalls of how anslytes in your samples wers {solated for
instrusental analysis. Instrumencal Analysis Terminologies are given in ths
following ssction of this repore.

Semple - Terminolegy used to reference the material which you submit for
analysis. Samples may be solid, liquid, and in some cases, gases.
In genersl, vhen & sample is received for analysis, it is logged
into che ISC sample login book and proper chain-of-custody documencs
sre maintained in the avent this i(nformation may be required for
licigation purposes.

Analyte - Terminelegy used teo reference specific compounds or formulaticns
of o . When an anslysis is requested for a certain analyte
within & certain sample matrix, normally eome type of extraction
process is required.

Ixtrsction - Thie tarminology refers to the step vhich {selates the analyte
of {nterest into an appropriste solvent. Extraction is required
for several reasons. In many cases, the concentration ef the
snalyts 1s below the level of detection of the instrument which
will be used for analysis. Therefore, sxtraction involves re-
soving the amalyte of intesrest from a relatively large volume
of sample and placing it into a relatively small velume of sel-
vent. This places the snalyte i{n the solvent at s concentration
which can sasily be detected by the snalytical instrument.

A second reason that sxtraction is required. is that the sample
say not be sppropriate for direct instrumentsl analysis of the
analyte of interest. This can be easily understood for analytes
in soils. Very fev analytical instruments allow soils to be
dizectlv i{nserted into the inetrusent. Therefore some type of
i{selaticn step (L. &. extraction) is requirsd i{n erder to place
the anslyte f{n an approprlats matrix for {nstrumencsl analysis.

When the amalyte of intersst is prssant st sufficient concencrs-
tion, and the sasple matrix can be directly inserced inte the
snalytical instrument, the sample, or the diluted ssmple, can be
directly analysed. However, this case represents a minority of
semple analyses vhich ESC s asked to perform.

{continued)
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Page 2, Analyte Extraction Terminology

Maczix - Terminology used to reference the major components of a sample. In
w08t cases, major components ara not of direct intarest except as
they affsct ths types of extraction steps and other isolation
procedures vhich must bs used to isolats the snalyte frow tha sasple
sacrix. For the majority of envirommental sasples which ISC is asked
to analyze, the matrix ls normslly vater or soil. However, sany
environmental sstrices contain relatively high levels of organic
compounds vhich may interfer with the inacrumencsl snalysis of the
analyte of interest. Therefore, depending upon the analyce of
interest, the required lavel of detection, and the smounts and types
of other organic materials vhich may intarfer wich the inscrumental
analysis, extraction methods musc be developed which are very
specific for a given set of samples. In order to deal with almosc
a limicless set of matrices, analytes, extraccion methods and instru-
mental methods, an organized approach to sample extraction, folloved
by inatrumental analysis, has been developed at ESC.

Ixtract - Terminology used to ldentify the analyte-containing solvent which
was obtained from the extraction of & certain matrix.

Excract Clasn-wp - Terminology used to {dencify cheaicsl steps which are
required in order to reduce the concentration of organic compeunds
which may be extracted with the anslyte of interest. These co-
extracted compounds may be st such high levels and/or produce
responses se that they interfer with the instrumencal anslysis of che
analyte in the extrsct.

Ixtrectadle Compounds - Terminology which refers to tho ability of a compound
to be Lsolated from the samplo matrix and placed into the extract
solvent. When the sample matrix is primarily soil which cencains
1icels organic matter, wost organic cospounds are ble com-

However, wvhen the sample matrix is prisarily water, only

pounds .
those compounds which are hydrophobic ars axtractsbls compounds.

Standard Extractiom Nethod - Terminology used to reference sn organized
descripcion of the steps involved in {solating an analyte from a
given matrix. These mechods ars assigned short names wvhich can slso
be used a8 computer file nemes for these methods. The names of spec-
cific Standard Extraction Methods which are used in this study are
1isted in the final repert i{n the saction entitled “Details*. 1In
addition, sepies of cthese Standard Extraccion Methods are showm in
a sepazrats section of this raport. Standsrd Extraction Methods also
include details of sample clean-up, if required.

Extraccion Flow Mc - Terminology used to reference a graphic description
of s 8 é Ix tion Method. This flovw sheet is filled out by
the analyst in the laboratory u\d serves as & detsiled record of
what occurred in the sasple extraction step. Flov sheets of in-
dividual sample extractions may be included in & section of this
repore.

(continued)

MONS 024707




Page 3, Analyte Extraction Terminololgy

Surrogste Standards (S$) - One {mportant slement in the extrection of an
analyte from a matrix, is the determinacion of vhat percent of the
analyts was sctually extrscted from ths matrix. For methods which
involve liquid/liquid extraction of water with an orgenic solvent, or
liquid/solid sxtraction of soils with an organic solvent, it ls
isperstive that data bs obtained which givas the snalysis rsquestor
information ing what p ge of the analyts was isolated
i{n the extract during the sxtraction step. Surrogate Standards serve
chis {mportant purpose.

The philosophy on the use of Surrogste Standards is as diverse as
the analysts vho use them. If cost vers no object, snalyte recovery
information could be obtained by the uae of standards addition analy-
sis methods. However, since sany samples require sxtensive labor

to laclate an analyts into an extract, standards addicion analysis
wmethods are too costly for most studies. (A stendards addition ans-
lysis requires each sample to be extrscted and anslyzed ac least
thres times.) Surrogate Standards give the same type of informacion.
wicth only one analysis being required.

A "Surrogate” Standard i{s s P d which is chosen to behave
exsctly as the analyte. It is a surrogate for that anslyte and thus
information cbtained for this surrogate can be assumed to slso

apply to the analyte of interest. For the analysis of regulated
analytes, it is important that vhen data is generated that shows
that the analyte {e not present, that ve can also shov that if the
rogulated analyte were present in the semple matrix, it would have
been detected. This is especially true when complex extraction

and instrumental amalysis steps are invelved in this determination.
Therefore, vhen an excraction is pexformed, & known amount of a
Surrogate Standard is added to the sample before any sxtrsction
steps take plsce. When the extrect is then analyzed for the snalyte
of interest. the amount of the Surrogste Standsrd is also determined.
From this inforsstion one can document, for each sample, what
recoveries vere measured for this Surrogate Cowpound. From this, one
can describe some level of confidence on the data generated for

the analyte of interest.

A detailed discussion on how Surrogste Standards sre chosen is be-
yood the scope of this section on Analyte Extraction Terminology.

£3C nermally uses twe typos of Surrogate Standards. The first {s
wvhen the surrogate {s exactly the same as the snalyte of interest,
except that the naturally oceurring carbom, hydrogen, or halogen
stoms in the analyts have besn replaced with non-naturally occurring
{sotopes. These surrogates canm be expected to act exactly as the
native snalytes. One good example of this ctype of surrogate is the
2,3,7,8-TCDD surrogate in wvhich all carbon atoms are carbon-13 or ell

chlorine stoms are chlorine-37.
(concinued)
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Pags 4, Anslyte Extrection Terminology

The second type of Surrogate Standard is one which does not have

the same chemical structure as the analyte of interest, but is known,
or sssumed to act chemically identical to the snalyte of intsrest
during the extraction and clean-up steps. Examples of this ctype

of surrogates ara deutarated cospounds which may be added to a macrix
in vhich any chromatographable materisls ars to be identified.

This approach can only be applied to GC/MS analyses. since the
surrogates can be differentisted from tha native cospounds from their
diffezent mass spectra. Since it is not known before sample extrac-
tion and extract analysis vhat analytes may be present, surrogates
must be chosen that could not possibly be present in the sasple.

In sddition, since only liquid/liquid or l1iquid/solid extractien
would be involved, with no clean-up (since clean-up would resove
compounds in which the requester is interested) any hydrophodic
deuterated compound could serve as a surrogate. Normsally, phenol-dS.
2-CL-phenol-d4, CL2-benzene-ds, pyrene-dl0 and chrysene-d12 are used
as Surrogate Standards for the snslysis of a vide variety of hydro-
phobic seterials in envirormenctal samples.

A sub-set of this second type of Surrogate Standards are the
surrogates vhich are used in the capillary GC/EC analysis of
Aroclor formulstions. Since sess spectrometric detection i{s mot
used, surrogates wvhich in unique 1 be dis-
tinguished from their native counterparts. mn!ou other com-
pounds are used as Surrogste Standards since they have been ob-
served to act snactly as the polychlorinacted biphenyls (PCBs) in the
Aroclor formulations. Any halogsnated compound can be used vhich
acts exactly ss PCBs {n the extraction and clean-up step. RSC
normally uses CLS-bensens and 2,4,6-CL3-biphenyl for this pur-

pose.
Native Anslytes - hrlin.lop which references the analytes of interest
which 1ly-occurzing 1 pes of carbon, hydrogen,

halogens, ete.

Wative Spike - Terminelogy which references the addition of a known smeunt of
native analytes te the sasple matrix. Normally, at least one sample
will be spiked wich the native analyte at the reported level of de-
tection (lew nstive spike) snd at 10 times the level of detection
(high native spiks). Recoveries of the native analytes provide fur-
ther decumentation on the quality of the analyses performed. For
semple sets which contain sore than 10 sasples, the frequency of low
and high native spikes is 100 of the mumber of samples.

(continued)
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Page 5, Analyte Ixtraction Terminology

Method Blank - Terminology which tefers to a sample which is known to contain
none of the analytes of interest. For water analyses, this is nor-
sally Burdick and Jackson Brand Water, de-ionized, or distilled
vater. For soil, it may be soil which has been previously analyzed
and known to contain none of the analytes of interest. All excrac-
tion steps, using randoaly selected glassvare, solvents, and all
surrogate spiking solutions must be used. This provides documen-
tation that the snalytes of interest vere not insdvertantly present
in extrsction glassvare and solvents used in the analysis. A sinisum
of one sethod blank msust be generated with each set of samples. for
semple sets containing wore than 10 samples, method blanks are gener-
ated at a frequency of 10% of the number of samples.

Duplicats Analyses - Tsrminology used to indicate the duplicate extrsction and
duplicate extract snalysis of a sample. This provides documention on
the precision of an sanalysis. Normally the precision of environ-
wental snalyses of homogensous samples {s on the order of 30s. A
ainimum of one duplicate analysis is required for each sample set.
for sample sets containing wore than 10 samples, duplicate asnalyses
sre g d at & freq y of 108 of the number of samples.

Purther Information

The genersl area of Analyte Extraction, along vith much of the terminology
described asbeve, is very complex. The following references may provide
further information which msy be useful in und ding {on funda-
wentals and terminology.

40 CFR Paxt 11§ entitled “Guidelinss Establishing Test Procedures for the
Analysis of Pollutants Under the Clesn Water Act: Final Rule and Interia
Final Rule end Proposed Rule”. This document includes details of EPA’s
600-series analysis methods. A current copy of these sethods can be found
in the October 26, 1984 Federal Register.

Scatament of Work for the Coutxack laboratory Prograg which is used in
conjunction with EPA’s Superfund Site studies. A current copy may be obtained
by contacting:

Joan F. Fisk, Project Officer

Analytical Support Branch

N d R $ t Division

14 144

USEZA
Veshingcon, D. C. 20460
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Instrumental Analysis Terminology

This section describes commonly used terminology and phrases wvhich are used
in conjunction with extract analysis. This information may bde helpful in
understanding some details of hov instrumental analyses of sample extracts
vere performed. The previous section of this report descrides terminology
associated vith snalyte extraction.

Sample Ixtract - Terminology used to describe the solvent conctaining the

Internsl

Iaternal

analyte of interest which is obtained from some type of sample
extraction step. Detailed information on how this extract {s pre-
pared can be found in the Standard Extraction Methods and flow
sheets associsted vith the methods. Susmaries of these mechods
vhich were used for this project can be found in s separate saction
of this reporet.

Standard (18) - Tsrainology used te reference s compound which ie
added to the sample extract and standard solutions of the snslytes
of interesc immediately beforo instrumental analysis. The purpose
of the internel standard i3 te provide data vhich can be used to
correct for variations in injected volumes of extract and standard
solutions which may occur during instrumental analysis. The internal
standard sust not be present in the sample extrect. Typical internal
standazda used in mass speetrometric analyses are bensene-dé, naph-
cthalene-d8, snthrscens-dl0 and chrysene-dl2. These deuterated
compounds prod ique mess sp a and are not present in
naturslly-occurring samples. A ly used t 1 dard for
GC/EC analysis is hexachlorobenzene.

Standard Quantitacion Method - Terminology which refers te a methed
of dats analysis. This sethod requiree that a known ameunt of an
internal scandard be sdded to the sample extract prior to instru-
sental snelysis. Responses of ell analytes are calculated relative
to the internal standard using the following relationship:

(Analyte Ares)
A% = Relative Response = ----------. nassscusncsransnn
(Internal Standard Area)

1f differenc volumes of the sample extracts and standard solutions
azre injected, these differences are reflected by differences in the
internal standard area. In addition, {f instrument sensitivity
changes, these changes are also reflected in changes in the inter-
nal standard area. The calculation of the relative response cor-
rects for thess types of fluxuations.

In order to determine the analyte ration-Relative Resp
relationship, snalyte Relative Response Factors are calculated using
the following relationship for daca obtained from the analysis of
standard solutions:

(econtinued)
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Izternal

(Internal Standard
(Analyts Ares) Concentretion)
RRF = Relative Response FaGLOr = --c-vv-evoneoonnnaniiaiill,.
(Internal Standard (Analyte
Area) Concentzation)

When identical amounts of the internal standard nu l“.‘ to both
extracts and standsrd solutions, the { 1 ation
term in the above equation can be eliminated. When :hh is done end
Relative Response is substituted for the retio of snalyts area to
internal standard area, the RRF equation becomes:

RRF = RR/(Anslyte Concentration)

Analyts concentrations in the extracts are calculated from the fol-
lowing equation:

Analyte Extract Concantration = RR/RRF

In order te ebtain the concentration of the analyte in the sampls,
the following equation is used:

(Annlyt. Extrace
fon ) ( Volume)
Analyte Sampls Concentratiom = --ccccececnccnciannancnneccnnccnns
(Amount of s-pl.- utr«ud)

The srea terme in the above equations may be total ion aress,

FID peak arxeas, u; poak .nu or extracted ion sress. The details
of how the { {cation hod is applied to
specific mathods axe dsseribed in the various instrumental Standard
Analysis Metheds.

The following equation shows what calculations should be made to
correct for analytical biss:

(Analyte Ssaple Concentration)
Anslyte Sample Concentration ® ececseseceaccannnes R
(Corrected for Analytical Bias) (Assumed Analyte Recovery)

The Assumed Analyte Recovery can be obtsined from an average of
surrogate recoveries or nstive analyte recoveries, measured for the
sample in question. MOTE!! No data reported in this study include
any correction for surrogste standard recovery. It is the respomsi-
bility of the persen requesting the analyses to spply appropriaste
recovery corrections, if he/she feels that such corrections ers
varranted.

Standard Quantitation Method - Terminology wvhich refers to a method
of dats snalysis. This method requires that s known smount of the
anslyte standard be analyzed under the same conditions as the
sample extract. In order to determine the analyte concentration-
anslyte responss relationship, Response Factors ars obtained from
the following relationship:

{concinued)
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Standazd

Anslysis

Instrumsental Analysis Terminology

RF « Response Factor ~ (Analyte Area)/(Analyte Concencration)

Analyte concentrations in the extracts are calculated from the fol-
lowing equation:

Analyte Extract Concentration = (Analyte Area)/RF

In order to obtain the concentration of the asnalyte in ths sample,
the following equation is used:

(Analyte Extract
Concontnt!.on) (Extrace Vclm)
Analyte Semple Concentretion = -------ccecccnrncnannncaeecnaaoan...
(Amount of Supln l:tnc:-d)

The area terms in the above equations may ds total ion areas,

FID peak areas, EC peak areas, or extracted ion areas. The details
of how the external standard quantitation method is applied to
specific wethods are described in the various instrumental Scandard
Analysis Metheds.

The folloving equation shows what calculations should be made to
correct for analytical bias:

(Analyte Sample Concentration)
Anslyte Sample Concentratiom ® secceccaccccacccnnan eseacncean
(Corrected for Analytical Bias) (Assumed Anslyte Recovery)

The Assumed Anslyte Recovery can be obtsined from an average of
surrogate receveriee or native snslyte recoveries, measured fer the
sample in question. MNOTR!! Mo data reported in this study include
any correction for surrogate standard recovery. It i{s the responsi-
bilicy of the persen requesting the analyses to apply spprepriace
recovery corrections, if h./m feels that such corrections are
varrented.

Analysis Nethods - Terminology used te refersnce an organized
description of the steps invelved in the instrumental asnalysis of
s sample or & semple extract. Thess methods are assigned shert
names vhish ean alse be used as coaputer file names for these
secheds. The names of specific instrumental Stsndard Analysis
Natheds vhich are used in this study are listed {n the final repert
in the section entitled "Details®. In addition, copies of cthese
Standard Analysis Methods are shown in & ssparate section of this
report. Flow sheets of the Standard Analysis Methods are usually
algso provided in cthis section.

Flow Sheet - Terminology used to reference e graphic deseripcion
of a Standard Analysis Method. This flow sheet gives specific
information on how extracts and standards are analyzed and vhat
types of data reduction mathods are used.

(continued)
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Purcther Information

The genersl aree of Extract Analysis, along with such of the terminclegy
dsscribed sbove, is very complex. Refsrences provided in the previous section
entitled “Analyte Extraction Terminology” say provide further informetiom
which say be useful in understanding ins L analysis fund ls and
terminology.

INANTE:MH
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