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AIALYSIS REPORT

OATE:  June 29. (964

LOG NUMBER: 1-84-0)-09-0t PROJECT MO: 484.21018

Environments) Sclences Center
Monsanto Company /0ayton Lateratoy
1515 Nicholas Road

Dayton, Ohio 4asie

Prhone No: {S13) 268-34!°
Title: Analysis of Incidental PCBs In p-nitrophenetole
Standerd Seme:ling Metnod No(s): Saemples supplied Dy customer
Standara Extraction Method Nols): PCEX06
Stancard Analysis Method Noi(s): MSANG3
Final Report Flle No(s): A21018
Tevle Flile Nols): 821618, C21010
Table: | and 2 susmarize results of Incidental PCBs in p-n'tropneneto.c.
Also inciuded are :
1} A brief explanation of the tables.
2) Suwmarles of the above referenced extraction and anatys's methous.
3) Anslysis request Information generated for this project.
4) A drief description of my interpretation of the incidente) P(8
regutetion.
S) A copy of the ESC/UAG GLP Menua!.

Feel free to call If there are any questions concerning this report.

ANALYST(S): B. Mason s ang Dayld NcKenzie

ANALYST APPROVAL : Ao

1 MONS 022941



Teble 1. Results of Incldenta) PCO Anelyses.

Project Mo: 484.21010 Oste: June 29, 1984

p-nitrophenetole p-nitrophenetole
lot QD-0606S Tot Q0-060¢Siowe)
Congener Analytica) LOQ(s)
Class Nethod {uo/9) Concentration tug/g)
CLi-8P NSAND) !
CL2-BP "
CL3-Bb
CLe-8P
CLS-0P
CL6-8P
CLI-80
C.8-80
CL9-pp
CL10-8P
Surrogate Sp'king  Amount
Comcou~a Added(vg/9!) Recovery (1}

3.4.3°4"-(a-05 1.0 106, 76
ST AN RIS IR ISR LS E LSS TR RS ER RS EEE SR I TR EEE ARSI TISIFTICIRTRESE

Documentat ion

g
LINE Y BEE D BN R I ) 'z

€SC Extraction Methoa PLEXDE PCEX06

Date of Extraction 5/1/84 $/1/84

Sample Amount Extracted (g) ISITH 1.00126

Extrect Final Volume (mi) 1.0 1.0

Extract Dilution 1t 1:1

€SC Entract or Samcie Number PCB-387 PCB-368

Dote of CGC/MS Analysis $/10.5/1) 5/10.5/11

nS FRN 19267.19284 19268.1928%

SRR AR YRR NS E RN SO PRSI RN E S ERNIIAS IS IINENIEINILESTISITALESSSI AT RTINS
footnotes:

(8) LOQ - Limit of Quentitation In ug/g. Signsli-to-nofse ratto is greater
than 10 when this smount s enalyzed using the above referenced
Analiytical ano Extraction Methods. The following letters
Indicate how this value wes determinea:
€ - estimated from PCB congener standard anslyzed under the

same conditions.
N - measured from native spiking of sample matrix.
S - estimated from surrogate spiking of sample metrix.
¥ - measured in validetion experiments of similar semple matrix.

(b) NQ - Not Quantitatable. The congener concentration 1s below the LOQ

valve.

Table stored in file: B21010:M

Analyst(s): B. Ma s and 1d_NcKenzle

Analyst Approval: '
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Table 2. Results of Incidental PCB Aalyses.

Project Mo: 484.210)8 Date: June 29, 1984

p-nitrophenetole method blank

lot Q0-3661%
Congener Analytica! LOQ(S)
Class Method tug/9) Concentreation {ug/g)
CLi-0p NSAND) 1(N) NQib) NQ
Q2-o» - - " "
W3- - - - -
CLA-pp - - - -
CLH-4P - - - -
CL6-p0 - - - -
r-ge o - - -
Lr-p+ - - - -
CL9-80 - - " -
CLre-op - - - .
LR AR RN R R R R R T Rl R A R R R E R R E s e S R R E R R PR F R N
Surrogate Seihing  Amount
Componng Aoged{ug/9) Recovery (1)
1.0 a2 a7

B R E NPT RN YRR T AR R NI I I TSR E S AIITRANLISETALITIZIITIZIIEINRSITILR

Documentat ion

ESC Uxtrection Method PCEX06 PCEX06

Date of Extraction 571784 5/1/84

Sampsie Amount Extracted (g) 1.0046 0.0

Extract Final Volume (m!) 1.0 1.0

Extract 2livtion [ B3] 1:1

€SC Extract or Senmple Number PCB-398 PCB-I9¢

Date of CGC/MS Analysls $/10.5/11 5/10,5/11

nS FRN 19269, 19295 19270.192086

SRR RS SN P AR IS PR RN PO SN P E PRI E ST E S I ER T IR XSS IITEIRATINSSTTISIISICIERNINES
footnotes:

(8) LOQ - Limit of Quantitation in ug/g. Signal-to-noise ratio is greater
than [0 when this smount ts analyzed using the above referenced
Analytical and Extraction Methods. The following letters
Indicete how this value was determined:
€ - estimsted from PCO congener standard analyzed under the

same conditions.
N - measured from native spiking of sample matrix,
S ~ estimsted from surrogate spiking of sample matrix.
V -~ messured in validetion experiments of simliar sample motrix.

(D) NQ - Not Quentitatsble. The congener concentration Is below the LOQ

velve.

Table stored in File: C21018: M4

Thow

Analyst Approval:

Analystis): 8. nn?ms and td McKenzle
4 .
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OETAILED EXPLAMATION OF INCIOENTAL PCB TABLES

In an effort to stresmiine repcets generated dy ESC on Incidental PCBs
present In @ wide variety of materisls, using & wide vertety of techniaues,
Stenderd Extraction Methods (SENs) end Standerd Anelys!s Methods (SAns)
heve been developed which con De easily Interfaced with esch other. An
abbreviateo form of these SEMs and SAns has been stored on the Mewlett-
Packara 3357-LAS computer system used by £5C. In en effort to commmnicete
these detalls with customers of ESC, this Informetion Is supplied with each
incigenta) PCO analysis. However, meny projects lnvolve a very small number
of samples which are not necessarily the seme motrix, Tnerefore, to recuce
costs of generating reports for these smal) projects, major Information on
the technica) getalls of an snalysis are presented In tabular form within
the same table which reports the date.

€ach table includes & general title, ESC Project Number ang Date on
which the table was generated. The sample identification Is the custumer
identificetion which was 0n the sample bottle. The next section of the tadble
gives resuits for the particular PCB congener class listed. The level of
quantitatlon (LOQ} using the Analytical and Extraction Methods shown in the
tadle, is given for each congener ctass. This LOQ is Cetermined in one of
four ways ano is described In the table footnotes.

The next section of the table deals with quality control used in each
semple analysis. The surrogate spiking compound (If used) which is added
to the sample before extraction and analysis, Is listed, along with the amount
a00ed and 1 Recovery measured for each sample. The final section before
the footnotes deals with how each sample was extracted and data documentation.
The ESC Extraction Method, Date of Sample Extraction, Amount of Sample
Extracted, Extract Final Volume, Extract Diiution and ESC Extract or Sample
Nusber give critical extraction detalls of the analysis. The date of CGC/MS
analys!s and the mass spectrometer file reference number (FRN) document how
and when the extract or sample was analyzed and where the raw data is stored.

At the bottom of each teble, analysts Involved In extraction and snalysis
are listed. along with provisions for signature of the responsible analyst.
This tadble format s DOth compact ang precise. |t was developed In an
attempt to quickly ano sccurately generate data which the customer can
aquickly ang sccurstely evaluate. It should iInctude @t} required Informstion
for certification. |f there are any suggestions concerning this format,
please contact me st extenslons 396, 209, or 409.

8. Mason Hughes
Senlior Research Specia!ist

Environmental Sciences Center
Monsanto Company

Oayton Laboratory

1515 Nicholes Road

Dayton, Ohfo 45407

Flle: INEXPT:MH:SP

4 MONS 022944



The following pages describe Standerd Extrection Methods and Standerd
Analysis Methods used for this project.
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€SC Stenaara Extrection Rethod (SEM) ESC Standard Extractior Metrod No:

TITLE: PCBs In nitro group contalning PCEX06
motrices
MATRI (X) . (CES): TYPICAL SANPLE  TYPICAL EXTRACT
S12E oL urE
p-nitrophenoto!, sromatic/ (g) [E3]

alky! nitro containing compounds

TYPICAL ANALYTES
chioro triphenyl

INTERFERENCES: Any electron caoturing JYPICAL
species in the retention time region SURROGATES RECOVERIES (%)
of trichlorobipheny! fsomers through  ~~ecceccen cnceeciocaaa.
octechlorodipheny! Isomers for ECANJ!L

ang ECANOZ.  Any species in the pentachlorobenzene S - 120
sppropt iate retention time region 2.4,6-trichioro-

which give the same relstive charac- bipheny! 50 - 12¢
teristic mass responses 83 PCB fsomers 3.3°,4,4 -CLa-

for MSAND3. bipheny)-d4 s¢ - 120

APPARATUS AND MATERIALS:

Burdick ano Jackson hexsne for sample extraction

Concentrated hydrochioric acid for reductlion of the nitro grow.

nessy tin for catylytic reduction of the nitro group.

Disti!ieo delonized water for dllution of the hydrochloric ecla.

Sodium hydroxice pellets for freeing the amine salt.

Silica ge! columns Impregnated with potassium permanganate. sulfuric actd,
and potassium hydroxice.

Disposebie glassware.

LIMITATIONS: Methoo applies only to matrices which do not conta!n non-hydro-
Tizable electron capturing species In the trichiorobipheny! through octa-
chiorobipheny! isomer retention time region for EC detection methods.

SAFETY PRECAUTIONS: See PCB hand!ing protocols In laboretory safety manva!.
DATES OF METHOO CREATION AND UPDATES: 4/24/84

MONS 022946



FLOW SHEET PCFSO6

FOR £5C EXTRACTION WETHOD PCEX06

CXTRACTION DATE nC TIME: ~-mmesmmc o e e ecaaees

WEIGH OUT SAAPLE INTO A 40
m VIAL (@) WEIGHMT SAMPLE (1 @) w=--v--oecmcecanan

SURRIGA’S SPIKE OF SAMPLE [ )  SPIME --ewmmsmmommmssesoooiooooiiiiis

ADD 1.5 9 MOSSY TIN, AND .
6 m. CONC. mC TO SAmPLE {1

ALLOW TC STAND OVERWIGHT . RINSE COLUMN WiTn 2 X 20 m
{ 1 HEXANE

ADU 15 w wATER YO SAWPLE () .. CLEAN-UP

AND BASIFY WITH NaOM (4-59) . . COLUMN DESCRIPTION

. 25 mL DISPO PIPET
EXTRACT 3 X S 10T METHY- [ ) [ ) { )
LENE THLOPIDE /MEXANE .

I ¢m Na SO
RINSE EXTRACY | X 10 mL . 2 4
201 SULFURIC ACID il
e et beeseseunes 4 cm 11 POTASSI UM
REDUCE SANPLE VOLUME 10 () PERMANGANATE
1-2 ™ WITH RITROGEN ANO SILICA GEL

APPLY TO COLUMN QUANTITATIVLY.
1 cm SILICA GEL

'
)
'
|
LI SN «o.4 cm ACID SILICA
s
H
'
'

ELUTE WITw 20 m. HEXAME [ )
. GEL
NITROGEN BLOW DOWN TO § m. ({ )
1 cm SILICA GEL
Teieerennn.d cm BASE SILICA
EXTRACY NO: -~-cerccccmccrennan H GEL
DATE/TINE COWPLETED -----mmmnmm R o GUASS WOOL
\ 7
ANALYST: --oeoooon B
ESC JOB NO: ~---o-c-- SO

MONS 022947



ESC Standerd Anelysis Method {ZAN)
mu: Or.-n!c w in Solvents

Typical Run Time:

Typica' multiplier voltage:

Typica) Dweil! Times:
Raximyr § of Masses:
Electron Encrgy:

TYPICAL
INSTRUMENT LEVEL
OF DETECTION (LOC)

(ug/mt)

TYPICAL
AKALYYF

Organic Comuounas
eluting between
toluene and n-C34-ane

0.00 - 0.}

€SC Standerd Anelysts Rethod No:
RSANOY

MV!ICAI. INSTPUMENT AND MODE OF OPERATION:

HP-59858 Capiltery GC/MS-Selectet
lon Monitoring with Revislon-f
Mylti-drive software.

) - 40 min,
1600 - 2800 ev
200 - 500 msec/mass

20
70 ev
TYPICAL TYPICAL
PRECISION ACTURACY
@ 10x LOD B 10y L0V
(%3] %)
30

INTERFERENCES AND LINMITATIONS: Analyte characteristic mass must De chromato-
grevhically resolved From other eluting tompounds which produce the same mace

CHROMATOGRAPHIC COLUMN: 30-meter fused silice Jtw D8-S (0.25 uM) with

wice bore (0 32 )

CAL IBRATION AND STANDARDIZATION:

Quantitstive: Use internal standard quantitstion technlaue
and catiprate Instrument response factors from standard sotutions of analytes

of interest.

Qualitetive: When multiple characteristic masses are
monitored for a given anaiyte, the retio of cheracteristic mess responses

sust be within 201 of those for the authentic standerd.

For PCB enalyses,

the characteristic messes which sre monitored are the molecular lon contsining
al) 35-CL isotopes and the molecuiar fon containing one 37-CL Isotope.

Since the above referenced andliytical Instrument cen monitor no more than

20 masses In @ single anelysis, Incidental PCB analyses ~equire two Injections
of sach ssaple in order to snalyze from CL-bipheny! through CLI10-bipheny!
isomers, anthracene-cl0 end the surrogete spiking compound., The following
summer 1zes the masses end approximate retention time regions monitored In

these two caplltlary GC/MS~SIN snelyses.

MONS 022948



ANALYSIS g1
Analiyte Masses Retention Times (minutes)

CL-8P fsomers, anthracene-di0 168,190 e
CLZ2-BP lsomers 222,224 1 - 21
3.4, ,4°-CLE-BP surrogate 296,298 21 - 28
CLS-BY 'somers 323.9.325.9 2) - 28
CL7-87 Isomers 391.8,393.8 28 - 39
CL9-8> isomers 46).6,463.6 28 - 39

ANALYSIS §2
anthracene-gil 186,188 14 - 23
CLI-8P tsomers 255.9.257.9 6 - 23
(L4-BP isomers 289.8,29).8 23 - 29
CL6-BP (somers 357.8.3%9.8 23 - 29
CLB8-8P lsomers 421.7,429.7 29 - 39
CLIO-8P tsomers 497.6.499.6 29 - 39

CALCULATICNS: Analyte concentration s (Anglyte area}/(Analyte RRF)(area of 1S)

where: Analyte ares 1s the characteristic mass area of the analyte.
RRF Is the relative response factor for the analyte.
1S ts the internal standerd and is usus!ly anthracene-cio.

RRF + (analyte area (n standaro}/{conc. of analyte){area of 1S)
PCB concentrations are calculated In one of two ways:

1) If on Aroclor formuletion cen be Identifieo from the patterns of P(B
tsomers. seleted PCB lsomers or classes of Isomers (1. e. all CLa-bipheny!)
isomers) sre used to quentify the Aroclor concentration. Relstive Response
Factors are calculated using the concentration of the total Aroclor for-
mulgtion in the sbove RRF equatlon.

2) If no unique Aroclor formutation is present, then the tota! PCB
concentration Is calculated by using stendard solutions contalning known
amounts of chiorobipheny! through decachlorobipheny! isomers to calculate
Retative Response Factors in the sbove RRF equation. The RRFs for the
corresponding PC8 (somer classes are used to calculate total PCO isomer
concentrations in unknown samples.

SAFETY PRECAUTIONS: See PCB handling protocols in lsborstory safety menus!.

DATES OF METHOOD CREATION AND METHOD UPDATES: 12/9/8)
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The foliowing peges describe Arnslytical Request Information genersted
for this project.

MONS 022950
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RRC ENVIRONRENTAL SCIENCES CENTER
ANALYSIS REQUEST

DATE: mARCH 9,19684 LOG NO: 1-84-03-09-0!
PEQUESTER: PROJECT NO:
$1. LOUIS/QUEENY /mUGHES 494.21018

SAMPLE DESCRIFTION FOR 2 SAMPLES

SANELE IDENTIFICATION NUMBER OF BOTTLES NUN;(S('!SD

P-NITROPHEN TOLE LOT 00-06065 T ec-s01.mcm 08 06
PCB-IBIILS,PCH-I9( +nz

P-NITROPHENETOLE LOT OC-36615 | PCB-391

HETHOD BLANA PCB8-392

RECORDED BY: P. WUPP

ANALYTICAL TECHMIQUES: SEE PCFS06 AND PCEXO06

DATE
COMLETED
X GC/EC (18) 6/29/84
QALVIATIVE: YES SERIQUNTITATIVES QANTITATIVES E5
REQUINGD OASCC: T
COMPLET 10N DATE REQUESTED: -
COMNENTS ¢
SANPLE DISPOSITION: - X HOLD FOR 30 DAYS o
SAFETY PRECAUTIONS:
ANALYSIS REQUEST FILE NAME: AAZI00ILS
u
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Analyslis of Incldenta! PCBs In Monsanto
Prooucts. Waste Streams, Emissions
ang EFfluents of Closed and Control led
Waste Manufactur ing Processes

8. mason Hughes
Cnvironmenta! Sclences Center
Monsanto Company/Oayton Laboratory
1515 Nicholas Road
Dayton, Onio 45407

The Octoter 21, 1982 Fegeral Register (vo!. 47, No. 204) contains & very
extensive cefinition of PCB-containing products. waste streams, emisslions
ang effluents from manufacturing processes ang general descriptions of methods
which should be used for these anaiyses. The pyrpose of this present report
is to outline the approach taken by Monsanto’s Environmental Sciences Center
tn supe'ying analytical cata which can be used for certification of Monsanto
Progucts, waste streams, emissions and effluents.

In ordger for the material to be certified as not containing PCBs. the
EPA set various Levels of Quantitation (LOQ), below which a product, waste
stresm. emission or effluent could be certified to contaln no PCBs. The
LOQ is gefined on the basls of the concentration per resolvabie chrometo-
graphic peak. Quoting from page 46986 of the Feders! Reglster, Vol. 47,
NO. 204, "This means that for a process to be eligible for excluslon under
the closed and controlled waste process exclusion, no single peak on & gas
chromatogram registers PCBs In excess of: ten micrograms per cublc meter in
alr emisslons, 100 micrograms per liter In water effiuents, and two micro-
orams per gram In products and uncontrolied waste streams.” Therefore there
are very specific definitions which Monsanto can apply to 1ts products.
waste streams, emissions ang effluents which determine whether these meterlals
may De eligible for exclusion. it 1s the goal of the Environmente! Sclences
Center to supply Monsento plants with the proper data and documentstion for
this exclusion,

Capiilary gas chromstogrechy/electron impact mess spectometry (CGC/WS)
15 the lnstrumental technique which the Federa) Register suggests should
be used in the analyticel me for PCB ot analysis. However for
MOSt Monsento Products, waste streems. oir emissions end weter effivents,
this instruments! method must be used In conjunction with an extrection
aethod In order to determine what leve!s of PCD congeners, |If any, are
present In these verfous meterials. The remainder of this report will
therefore C0es) with how £SC will Impiement this Instruments! method for the
snatysis of PCBs In various types of sawples.

In order to anelyze a semple for PCBs. using CGC/MS techniques. &
representative sanple of Interest. or 8 representative extract of o sawple
of Interest must Do Injected Into the cepillary chromstographic system.
The presence and quantitites of PCE congeners present sre determined by
compering the PCB congener responses In the sesple of interest with the

a2
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responses in an enalyticel stendard containing st least one PCB congener
for each of the ten chlorine classes (i. e. CLI-Dipheny! through CL10-
pipheny!). The enalysis of MONIANtO Drocucts snG waste streems can be
Oevioec 1ntO two types of CGC/MS snatyses. The first Is for products end
waste streams which coen be chromatographicelly resolved from CLI-biphenyl
through CLIO-Dipheny| congeners, when the Product of waste stream is present
at ten miliion times the leve:s of the PCB congeners. This firgt type of
analysls only requires the saaple to be Injected Into the CGL/MS Instrument
and PCB congener sreas compared to standard PCB congener areas.

The secona tyoe of analysis applies to Monsanto products and waste
streams which cannot be chromatographically resolved from PCB congeners and
for air emission and water effluent saroles. This second type of analysis
must first lsolate Into a solvent al! PCB congeners which are present In
a representative sampie of the product., waste stream, air or witer samole.
Tnis ertracting solvent can then be analyzed for PCB congeners as descrited
above in the First type of snalysis, since the extrecting solvent is chosen
to te chromatographicatly resolved from the PCB congeners of interest.
Therefore an integral part of the PCB congener analysis revolves sround the
vis! t0a® ion Of the extraction metnod used to isotate the PCB congeners ang
validation of the (GIMS method used to analyze extracts. In orger for
nonsentc plants to understand the data that s generated for incidental PCB
certification, the following sections outline how data will be obtained and
ve) Idsted for the presence or absence of PCB congeners in various Monsanto
materials.

Extraction of products, waste streams, alir emlssions and water effluents:

If semples of Interest cennot be directly analyzed for PCBs using
CGC/M5 techniques, they must first be extracted with an sppropriate solvent
which can be analyzed for PCBs. This not only applies to the products or
waste streams, but also to alr samples or water samples which may contaln
l1arge smounts of prooucts and waste stream components. Two major properties
differences of PCBs and major compounds In samples of Interest cen be used
to Isolate PCB congeners into an eppropriate extraction solvent. These are:
}) reactivity: and 2) water solubility. Low levels of quantitation for
PCB congeners in sargcies which contaln major components In the PCB congener
elution reglon cennot easily be obtalined unless these major components can
be removed Dy thelr reactivity Or water solubllity. The Inherent stadllity
of PCB congeners and their high affinity for organic solvents and low water
s0lubtlity are chemica! and physical properties which can de exploited for
this sepsration. However It 13 (mportant to demonstrate that, during this
Isolation phase, PCB congeners have not been removed during the process.
This Is done In two ways. The first way involves the use of a surrogate
compound which acts exactly 11he PCB congeners. yet is mass spectrometrically
aifferent. This Is normally accomplished by using either deutersted PCB
congeners or congeners which contain carbon-13 rather then carbon-12 In the
bipheny! structure. These surrogate spiking compounds are added to esch
sanple for which PCB congener extraction |s required, snd their recovery
Is reported elong with any PCB congener cdetected. However this epprosch
{s valid only (f one has (sotoplicsally labelled PCB congeners for sach
congener class. Since st this time there are no surrogste compounds for
all clesses of PCB congeners (1. e. CLI-Dipheny) through CL10-Diphenyl).

8 second type of extraction velidation Is normetlly used. This v.lld.tlon
step Involves adding st least one netive PC8 9 for CLI-bI

through CLIS-Dipheny! congeners and msasuring the recoveries of ooch of these
native congeners vhen the product, waste stresm, alr emission or weter
effluent 1s extracted. These native spiking studies should be performed

on represantative types of mstrices to desonstrete the velidity of the

13
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resyits., If no previous dets Is evellsbie for recovery of g1l PCO congener
types from @ specific matrin, this netive spike should be performed in
orger to vatidste the cats being reported.

Since It Is not anticipated thet Incidents! PCB generation will be de-
tected for Monsanto processes. 't 13 imperative that the sbove Quality
control steps be conducted on each sample or for each sample motrix type
In order to ve'tlcete the foct that If PCB congeners had been present In
the Monsanto sovwoles. they would have been detected at the tevels required
Oy this regutation.

CGL/MS anelys's cf extracts, products and waste streams:

Ay mentionea adbove., sample extracts, products and waste streams can be
Injected glrectly into the CGL/MS analytical system If the major comuonents
g0 not elute in the retention time regions of the CLi-biphenyl through
CLI0-Dipheny) congeners. Date auallity of this analysis step |s alse oc-
monstrated by similar approaches outlined above for sample extractlon.

In order to verIfy that the Instrument is functioning properly for each
sancle Injected, an Internal stancard is adced to each extract. product

or waste streom tefore It Is InjJected into the CGC/MS system. Anthracene-
g1 is usually used for this purpose. The sbsolute sreas of the interro:
stenCarg In the extract, Proouct Or waste stream analysis must be within
303 of the area of the internal stancard which is added to the PCB congener
aneltytica) stondard.

This snalytice! stendard, containing CLI1-bipheny! through CL10-blipheny)
congeners, 1s analyzed under the same conditions as the extract. product or
waste stream sonplies end from the Instrument responses for the ten PCB
congener classes, levels of detection and quantitation are determined
and the amounts of each congener class (If grester than the LOQ) s reported.
Ideally, each sample should aiso be analyzed after splking with at lesst
one native PCB congener in each congener class at the level of quantitation
(LOQ) in order to verify that the LOQ concentration could be detected anc
quant ifled In the presence of sample Interferrences. This is done In order
to show that the CGC/MS Instrumental analysis Is valid for the sasple matrisx
of Interest. MHowever some products and waste stream samples are not miscible
with solvents In which PCB congener classes have been prepared and there-
fore It Is not always possibie to snaiyze a native splke of a1l products
and waste stresm samples. This I3 not & problem with sample extracts, since
the extracting solvent has been chosen to be compatibie with surrogate and
native spiking studies which occur In the sample extraction step. described
above.

Quantitation snd Identification of PCB Congeners:

Tables | and 2 show how the 209 PCB congeners are distributed smoung the
CLi-bigheny) through CLIO-Dipheny! classes. In addition these tables show
the cnerecteristic masses and theoretice! relative abundences for esch
of the ten congener classes. In order to routinely obtain analytice! dete
with levels of detection on the order of 0.1 ug/ml per congener, the mess
spectrometer detector Is operated in the Selected lon Monitoring mode
(SIN). This moce s 8 screening Mose and mOnitors &t leest two moleculer
lon cheracteristic messes over the elution time region of the corresponding
PCS congener cless for all ten congener clesses.

PCS congeners are tertatively identified from the ratio of the peek
areas of the two molecular fon chromstograms. If the ratfo sgrees within
“14
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301 of the exper imenta) ratto obtained from the PCB congener standard
analysis, and the two peaks maximize within two mess spectrometer scens,
then the sample |s reanalyzed while monitoring all messes of interest for
positive Identification of the P(B congener. 1f the peak area ratioc does
not egree within 301 of the experiments! ratio for & perticuler PCB congener.
then this response is not due > a PCB congener.

The above apocach 8'lows for rapld, routine anelyses of extracts and
sanples Of Interest. Since few positives are expected. adequate quality
control Involving the use of Internal standards, native spikes end surrogate
spikes will De used to validate that the date car be used for the certifl-
catlon of the sbsence of incigental PCBs In MONSaNnto Products, waste stresr:.
sir emissions end water effivents of closed and controlled waste many-
factur ing processes.

Tex* Fele: INOCQ!
Toble flies:

MONS 022955
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Table 1. Characteristic masses and 1s0tope petterns of the characteristic
Mmasses for chiorudipnenyl TtRrough pentacniorodipheny! congeners.

PCB Congener Class
{Numder of Congeners)

TSP NN T EEERSITIIIEEIECRENRRTICIFORIITLLILS

Character istic Number of
Rasses Chior ines CL1-8f CL2-6P CL3-ep CL4-8? CLe-aF
) 112y (20) {42} e

1 - x{100)

[} x(100)
188 ) x(100) x{32.4)

1 x(32.4)

| x{32.40) -

2 - x{100)

2 x(100) x{64.0)
22¢ 2 x{64.8) =x(10.5)

2 x(10.5}) -
3 - »{100)
3 =x(100) x(97.2)
k] x(97.2) x{31.5)
3 x(31.9) -

x(17.2)
»(100}

x(48.6)
x(10.9)

ananan

=(61.7)
x(100)
x(64.8)
x(21)

-

3

o
VAN BS
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Teble 2. Characteristic masses ond Isotope patterns of the characteristic
masses for hesschicrodiphenyl through decachiorobipheny! congeners.

(raracteristic
nasses

Number of
Chior Ines

PC8 Congener Class
(Nurber of Congeners)

CL6-BP
(42)

(17,2}
={100}

x{48.6)
x{10.%)

CLI-8P
(24

CL8-gp
(12)

CL9-8P
(&)}

CLI0-8F
(R}

x(51.4)
x{100)
x{61}
x(35)

x(61.7)
x{100)

x{44.1))
x{ 100}
x(97.2}
x(17}

x(44.1)
x{100)
x(97.2)
an

x{34)

x(88.2)
x{ 100}
x164.8)
x(26.2)

x(34)
x(68.2)
=(100)
x{64.8)
x(26.2)

x(26.5)
x(71.2)
x{100)

x(75.6)
x(36.7)

x(21.2)
»(68.6)
»(100)
x(06.4)
=(19)
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1. Dectives

The sain objectives of the Ultretrece Analysis Croup quality ssswrance/quslity
costtel pregram sre: 1) to sssur> thet our laborstory gemeratos high qualfey
reoulte; end 1) to maintsin the mecsssary records that document laderstory
performance.

1. §cope

The scope of this manual includes aress of CL? not specifically addressed In
the ESC section sanvel end axpands upon certsin sress vhere QA/QC practices
differ from thoese described in the section menval. It f¢ tntended to e wsed
slong with the section manual to provide s complete picture of the CLP within
the Ultrstrsce Anslyefe Group.

111. Analysts

The gemeration of snslyticel results within the Ultratrace Anslysis Croup

routinely involves two processes: ssaple prepsrstion snd instrumentsl snalysis.

Sample preparstion involves one or more of e verfety of techniques including
extraction, dilution, scid/base washes, column chromatography. concentration
snd numeroves other techniques to render the sample 1o a8 suitsdle condition for
{nstrumental ssalysis. Instruments]l snalysis takes the euitably prepsred
sesple anéd intyoduces it isto en anslyticsl isstrument to seseure the desired
psvaneter(s). Both of these processes can be descrided by clesrly defined and
sepatadle 3ethods cslled sample preparstion methods (SPMs) and instywmentsl
anslysts methods (1AMs). SPMs and 1AMs aay be combived in numerous ways
(depending upon the mature of the samples and the needs of the custoser) to
produce & successful anslytical protocol. For example, several different $Pis
msy be used to produce ssmples that sre suitsble for snaslysie by & single 1AM.
The messures facorporeted into esch of these experimental processes to ensure
that an asnessment of the gquality of the rasults can be made constitute the
QA/QC progrem for s project. The following subsecticns describe the elements
of the amslysis process:

A, Mathods

Methods ore the writtes documentstion that descride the saalytical
process. They cowtain sufficient detsil such that 2 competest
ecieatist or technician can veadily petfors the required saslyses.
The wousl practice is to have sethods that descride the cample
muu. process (SPMs) asd methods that describe the imstre~

wental smalysis process (IAMs). Bach hin the
Ultretrace Anslysis ﬁnn 19 sssigned s mathod oumber as described
18 the ESC Sectisn Mamwal

Methods ore m-hu lm vluou soutces ucldh. 1a-hovee develop-
seat, wedifd imefl ds, o specific
pretece]l metheds dict ted by gv 1 Natheds way be
fornally validated by & series of experiments that descride &
elaseical validation protecel or wey be less vigerewsly provea

oviag to f ouech as frog y oF wse, customer seede snd

1
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cost/timing restrictions. 1Ia any case o QA/QC program s spplied

to the snslysis process to provide & measvre of the quality of

the resvits. Daless s QA/QC program s prescribed by s required
protocol (e.g., EPA Moxiz in S04l pretecol), certesn sinimus QA/QC
weasures (depesdiag wpon the asalysis type) sre facorporsted iato
sll Ultretrece Apslysis prcjects. The following subsectfon Cescribes
the Ultretrace QA/QC program:

QA/QC Pregram

An sffective QA/QC progras incorporates experiments that provide
information raletive to each of the following questions:

(1) Are there any impurities, background or contamination
thst vill influence the results?

(2) How reproducible ars the resulte?

()) Mow well con the snalyte be recovered from the sample
matrixn?

(4) What 10 the limit of detection for the snalysie’
(3) hat fe the dyaasic renge of the ssalysis’

(6) What 1o the sccuracy of the analysie?

All of these questions are addressed by properly selecting/applying
the use of blanks, replicetes, spikes and standarde in s QA/QC progres.
The discussion of the wae of these QA/QC techniques 8o they epply

to Ultratrace Anslysis Croup sctivities 18 best dome by coneidering
the sample preparation and instrumental amalysis processes separately.

1. Semple Preparstion QA/QC

a. Method blanke - Representetive glassware, solvents and
reagents ars msed vith sample matrices which are similer
to those for which rasulte ars being reported, yet do mot
contais the amalytes of imterest. Method blanks sre
snalysed ot & frequency equal to 10X of the sanslyzed
sanples for sample sets which srs multiplso of 10. At
Jeast cane sethed blsak is snslyzed for samepls sets
contaiaiag between 1 snd 9 semples.

b. BReplicates ~ 1f eufficteat ssmple amoumts have been
sulmitted for amalyeis, muun froqueacy is the
sane 88 the hod bleak ¢ y. 1f et all peseidle,
roplicates should be »uuu (m the seme o-lo dottle
4a egder to inise o
to senples deing ul- ot slightly ““u-t times.

c. BSpikes - 1f sufficieat sample 1s available for sach sampls
type, the sample 1o eplit and epiked ot two levels with
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the sative (walabeled) smalyte(s). The levels are
typically 2x (low) and 20x (high) the anticipated
dotoction limit sad serve as & techmique for esti-
sating the lémit of detection for esch matrix. These
lov snd high spikes ere é 4 st o freq y equal
to the Method Blask frequency. Obviowsly epiking with
the netive ssslyte connot be dome for widescan sneslysis
eince this presupposes knovledge of the fdeatity of the
analyte(s) i the sample.

Other spikiag techniques are weed to evaluate the extrac-
tion/recovery efficiencies for the smalyte(s) of fnterest.
ldeslly extraction/recovery efficiencies are deterained

for eech semple, since, 1n primeiple, ench eample may
vepresent a different matrix. Thie can be done very eesily
vhen the detection technique 1is mass spectrometry if en
isotopically labeled version of the asalyte(s) 1e¢ svailadle.
Documentstion of extraction/recovery afficiencies fs not
required for each sample if the ssmple matrix for a set of
samples 1s constast. MNovever, for & sample set for vhich
the similarity of samples 1s not kaown, end for vhich
sdequate sample 1o svaileble, esch sample must de split and
spiked vith s knovn amount of the analyte(s) of interest to
deternise extrsction efficiency. If sdequate sample size is
uot aveilable or the {dentity of the snalyte(s) is not knowm
before the fact (i.e., videscan amalysis), surrogate spiking
compounde mey be used to ssvess extraction sfficiencies in
esch sample without actuslly epikiag each sample vith the
anslyte(s) of interest. The choice of the surrogate spiking
compound {s teflored for esch smslyte. Thie surrogate muet
be chosen so that it is asither chemicelly identical to the
snalyte of faterest (for example using fsotopically labeled
anslogues of the anslytes), or 1s closely sisiler in terms
of liquid/1l1quid partition properties, chemicel resction
properties, colwam elution properties or other matrix isols-
tion properties vhich sre veed to 1s0late the amalyte(s) from
the ssmple matrix. Amother property of the surrogste spikiag
cowpownd 1s thst it mot be present im the semple being anslyzed.

lnstrumental Amslysis QA/QC

The final otep i ohuhh. mlnlul zosults imvelves the wee of
mn 4 te produce the ssslytical dats.
QA/QC » 4 weet be 1 » d 1a thie p to
easure v-luuy of the data.

s. Instrumeatstion

Careful & fom of & woege, celidration, and
maiatesance 10 essentisl for the gemeratiss of high quality
vosults. Bach msjor fnstrwnest withis the Ultretracs Amslyeis
Greup will be the assigned mwxnol.mhuuul
eaployes ted as the I

Steward 1is responsible !n-ﬁnmchtmhobmnu-
able sad preperly completed by imotrwment weers. It 19 the
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reoponsibility of sach iadividusl using the equipmeat

to record all the pertinamt dats Tequired in the legbook.
An example af s page froe a CCNES loghook 18 gives fa
Figure 1 ood that of & CC/EC leghook 1s given 1w Figurs 2.

lIestruments vwill bs calibrated sccording to the fustre~
went manufscturers’ specificacions or sccordiag to the

wethod being msed with the fnstrument. A log of imetru-
went calibration will be mafetsined with the fnstrument.

The Instrumeat Stevard vwill be responsible for ensuring
that preventstive and corrective maintensnce programs sre
cerried out on sll instruments under his/her responsibilicy.
1f & spacific problem 1s moted by an fnstrument meer, it
should be moted in the logbook and the lastrument Stevard
notified so that sppropriste corrective sction can be teken.

b. Blanks

A solvent blank vil]l be snalyzed st s frequency equal to the
wethod blank. The method blenk can serve ss the solvent blamk
provided ft 18 clesn ia the ares of the asalyte(s) of fnterest.
This practice eliminates the possibility of background imstru-
mental contaminetion.

c. Quantitstion Internsl Stendatrd

A quantitstion internsl standard vill be sdded to esch sample
folloving sasple preparstion but prior to imstruments] smslyeis.
This compownd vill serve for determining rslstive rssponse
factors ané for correcting for variations in ssmple injection
volumes snd evaporstion of solvents.

4. Stendsrds

Standetrds axe solutions of the anmalyte(s) of interest weed to
deteruine the responss of the detector over the rasge of amalyte
coaceatrations found in the sasples. Por Quantitstive smalyses,
sufficient otandards and replication of stendards will be rwm
to demcastrate linearity and precision of the detector respesse
over the raange of saalyte conceatrstissns. Should sample concen-
trattens foll o-uu- the demonstrated lhut zengs, either
sdéitions) ds are prepared to expand the rauge, or
spprepriate duumlenentuun of the ssmple s dome to
place it ia the preper range.

Degrees of Quaatitstion

The information provided for sey particuler saalysis is tatlered te the
seeds of the customer. Is sctwal practice these needs vary scress the
breed contisvun frem the gressly qualitative te the precisely questitstive.
It 18 infermstive to emamise vhat 1o lmlvuhmvummm
degress of quantitatien veq d by our ..
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Qualitative Mnalysis

Qualitative ssalyeis fmplies ne quentitaties st all bet zather
0ok saly the identiiy of the ecsmpound (s) present. 1s
particularly sppiicadle to thie type of snslyeis predies. N
types of tdentificotions can do mede:!

8. Tentstive

A teatetive tdestification 1o usde on the besie of the
snalyst’e judgement of o match hetveon the mane spectrm
from the sample sad & mess opectrvm from 8 referemce
1ibrery. Thie 1s often demne for the lezge mumber of
conpounds found in 8 wvidescsn organic snalysis.

b. Confirmed

A confirmed tdentificstion requires that the chromato-
.uphle Tetention time and the mase spactrum of the unknowm
satch those of & known standard of the testatively
unuuu ew ‘I‘h“ 10 often done in videscsn snalyses
dorde can ined for tentetively fdentified
emm‘u that sre ol coacern.

The norul QA/QC Tequirements for qualitative snalysis sre (1)
enalysie of & blenk, (2) snslyeis of duplicete ssmples and () vse
of s celibracion compound (usvally Decafluorotriphenyiphosphine,
DFTPP) to sesure thet the mase spectrometer wvill produce msse
opectrs that can be compsred with librery spectre.

Semi-Quantitative Analyeis
Semi-Quantitative Anslyeis extends the information provided by o

quelitative saslyais to include some estimate of the smount of
soalyte(s) present. The method of semi-quantitstion isvolves the

porioon of & of the anslyte(s) vith that of an
internsl etasdard. n- llunnd rstion ie obtsined by
sesuning s weit P the snslyte(s) sud the

taterns) etandsré{s). An indicstion of vecovery from the sample
matrix io obtained from the vecovery of the surrogate internal
etandard(s).

Quaatitetive Anslysis

Quantitstive Analyeis provides for the accurete cssesmment of the
emownt of saalyte(s) presest in s sample. To be able to do queati-
tative anslysie ene mwet knov the identity of the amalyte so that
stendards caa be prepsred fer spikiag snd for the gemeretion of
calidration curves. The method of quastitetion o baced oa s
three-point calidration cutve soisg u-‘nlo of :h -nlyto(-)

of isterest over the ramge of in tl A ome-
point calibration method can he weed (e with the luontoty data
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oysten) provided that 1inearicy hes been demcastrated ever the
concontration range of the samples woing standarde of the amslyte(s)
at theee concontrotions $» the vamge. Thie cal tien curve $0 then
900é to provide comcentrations of the anslyte(s) in the semples vis
an ext | davd hed or sore preferadly vis an fsterwe)
standsrds aethod. PTor the & 1 dards Nod, the questita-
tion iaternsl stesdard 1e edded to esch of the standsrds (Just ae
vith the samples) prior to fastrumentsl snalysis sod relstive response
factore are detersined.

Tor quantitetive anslysis the mase opectrometer is operated ss o goo
chrometographic detector. The MS 1s therefore tuned and opersted in
& manner specified in the spproved mathod rather then ueing & calibts-
tion compound se required for qualitative snalyses.

Quality Criteris and Remedie] Actfen

Ihe tnclusion of QA/QC meseures into 8o svelysis progrss has little
sesoing walses the results sre isterpreted snd sppropriste action is
token vhen maceseary. The sbility to do this sssumes some set of
erfteris that vill trigger & respouse or remedis) ection. The folloving
esubeections describe the criteria thet are used in the Ultrstrace
Anslysis Croup to evsluste when quality control date {ndicate & need
for corrective mesoures and vhet resedis] sction vill be taken.

1.  Quality Criteria

The overridiag quality criterfon sbove sll others 10: Do the resulss

sest the needs of the custoser. This deternination vill de made
Jeiatly detween the customer sad the analyst. The soslyst must

exercise coution 10 aot sllovisg the customer to overstate, sisinter-
pret oy wnistentiosslly wisrepresent the dote. 1In sddition to this
prime quality criterion, the following conditioms wust be met:

8. Blanks - In the event that & blaak produces s positive value,
it say sot be weed a8 s valid blank {f it exceeds }0R of any

reported value for s sasple.

b. Recoveries -~ Recoveries for all surrogate and native spikes must
11¢ in the rasge of 501<Recovery<l$02.

¢. Precision - Precision will be calculated based on the recoveries
of serregste i ) derd Aversge ¢ o0 vill de
calculated with ¢ standerd devistion for each sample set. Repli-
cate asslyses and low and high nstive spike recoveries mey alee
be veed to provide sdditional informst‘on/insight into the
precisien of the saslysis.

28
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d. Linit of Detectisn = The limit of detection (LOD) vil) sermslly
be otated ss 4 the value of the low Jevel sative epike 1§ 1t 1¢
recoversd and quantifisble. Sheuld the lev level metive spine
20t be recovered, <he LOD will Do steted ss § the valuve of the
2igh level native spihe If 1t 1o recovered and quantifishle.
Should neither opike be recovered, » mutn et b nede
rogording the advisability of rep the semple. Showld
011 samples comtels swch lovge gquastities s of the analyte(s) thet
the levele of the lov and high spites ore insigeificent (<102) by
compariscn, the value of the LOD becomes laes important sad 1
simply stated oo the LOD for the festrusentel esslysis process
deternined by the snslysie of standards and the sbility to recover
the ewrvogate spikes.

6. Accurecy - The sccuracy of the saslyses 16 best deternined by
enslyzing sowe sample vhich contelas the aaslyte at some
predeternined level (o.5., on WIS stendsréized sesple). 1f
this type of standard 19 80t sveileble then the lov level ond
bigh lovel spikes can be used 08 & measure of the eccurscy eof
the easlye flesulte avet fall withla ¢ re of 732 to 1201
of the excopted voelus for the enslyees to be considered volid.
velld.

If the adove quality criteris are not set the snalyst vill immediately
o8008 the need for and extent of remedis]l action that say be necessery.

2. Resedisl Action

The firet couress of action will be for the aaslyst snd/or growp
lesder to costect the customer and discues the rssulte poiating out
the limitstions of the data Sadiceted by the quality ceutrel results.
At this poiat the overriding quality criterion of cuetomer meeds will
be adéreseed firer. It cowld be that the customer’e mecds ore wet
vithout mesting one or more of the other criteris. Im such o cose no
venedisl oction 1o mecessery. It could elsc be that the custemer has
such s demand for tightaess Lo the vesulte that his meeds arve not aet
oven though the ethet quality criteris ere. This would trigger further
anslyses with tighter quality costrol designed srcund the rvesults
obtoined (0.3., replicetions of positives to better sotedlish
precinion or epikes af non-detected samples to better eoteblish the

. 1imit of detectioe).

1s comsultetion with the custemer edditional experimente vill de
designed iacleding the apprepriate quality costrol te witimstely provide
the resulte of sufficient quality to mest the custower's seeds.

™. Pt

Thie sectien deale with the subject of dats sad how they ote obtaised, vecorded anéd
voduced 20 88 to e wossdle in o veport aad yot readily availedls for rvaferral and

1sspectios.
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The seuples vill be lobeled vwith & log number st sample login sccordisg te the
procodure doscrided in the BSC Ssction GLP Meswsl. Whes delivered to the Tespessidle
technicel person, the samples mey thr receive additfiosal lohuu ae doaned neces-
oary. This additional ledeling vill be & ¢ 1s ¢ l0d legh and/er
sotobosk. These leghosks and notebooks will be used dy the nulnn te vecord ol)
portioent vore and resuite obtained from the semples. The lsboretary setsbooks will
be filled out fn d vith Wo Unifers Botedook Procederes.

Al) rev dats genersted for a nv. project, which cennot be comveniently placed in
the lederstery motebeok (o.3., put, otc.), will de filed
vader some prescribed order (1.s., log l-bct) h o cestrsl file wador the supervison
of the Project Lesder and/or QA Specislist.

Most of the deta generated by the Ultrotrace Anslysis Croup sre computer dats otered
on msgnatic disce. In @ to srchive these date the spscific file name end diec
nusber sesocieted vith ths analyeis vill be written dowvn {n the lasboretery motebook
and/er instrument loghook. Whee the disc 1s completely full of dats an eatire
wnedited diec image st copy of the filee on the disc vill be trenefarred to megnetic
tape. A loghook will be hept for rvecevrding the diec asumber, name and prefiz sesoci-
sted with it, sloag vith the sesocisted tape sad file nusder to vhich the disc veo
tronslerred. An ovample of such 8 logbook fe given 1s Figure J. When the date are
traaeferved o verificotion program fe vsed to check all trensferred recorde fer
cortoctness. When tepes sre filled (they typically hold eeven to ten disc fmages)
they should bde otored in & fireproof vaule.

All calculetione of the resulte of the dsts will de epecified in the wethod ueed.
Theoe colculetions vill be eatered in the amalysts laboratory notebook walees they
generoted. 1m thie s copy of the computer output will de filed
with the rav dete. e Project Leader vill be respousidle for checking the
correctnens of the dotes.

V. Semple Disposel

Samples vill be disposed of in eccordsnce with the instructions on the Asslysie
Raquest fore. The oaly exception to thie would rasult vhes the ssslyefs revesls
» problem vhich requires sample é10possl in o mammer other than that erigimally
specified. 13f the Project Lesder notas from the resulte of the enslyais that s
potentiolly tenic preduct ves preseat ia the eamples thes the samples vill be
dlepoved of 1n & WAadT daemed safe by the Safety Department. The dats of sample
dieposs] and the sanmer should be noted ou the Tequest form Stored with the Tov
dots completing the chain of custody of tha sample.
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FIGURE 3. Enample of DISC/Yape Loghook pege.
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