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Time Stamp - <860512.1434>

ARALYSIS REPORT

DATE: April 24, 1986

TO: Mike Arnold (WHQ Safety)
FROM:
Environmental Sciences Canter
Monsanto Company
800 N. Lindbergh Blvd.
St. Louis, Mo. 63167

Phonc No: (314) 694-1464

Title: Analysis of Otnu and Water Snpln for XC3s

ABSTRACT

Water samples and one grease sample from the World Headquarters were anslyzed
fox PCBs using capillary GC/EC analysis methods, No PCBs were detected with
vater level of detection of 0.01 ug/g and grease level of detection of 1 ug/g.

INTRODUCTION

Four water samples and one grease sample were analyzed for PCBs. No PCBs were
detected vith water level of detection of 0.01 ug/g and grease level of
detection of 1 ug/g. Standard Extraction Methods WSEX05 and PCEX21 were used
for sample extraction and Standard Analysis Method ECANO2 capillary GC/EC
method vas used for extract snalysis.

SUMMARY

Table 1 summsrizes the results obtained from the anslysis of four water
samples and one grease sample for PCBs, Note that no samples contained PCBs
with levels of detection of 0.01 ug/g for the wvater samples and level of
detection of 1 ug/g for the gresse sample.

QC RESULTS

Tebles 1 and 2 contain QC results for this project. All samples vere spiked
with CLS-benzens and 2,4,6-CL3-biphenyl before extraction. Recoveries be-
twveen §8 and 1134 vere measured for these tvo compounds. Table 2 contains

QC results from the spiking of the Sample 2 grease sample and the Sample 5
vater sample with 10 ug/g and 0.05 ug/g, respectively, Aroclor 1248. This
data shovs that if these levals of Aroclor 1248 or other Aroclor forumlations
vere present in the water and grease sanmples, they would be properly detected.

(continued)
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Page 2, A60318

DETAILS
Standard Sampling Method No(s): Samples supplied by Mike Arnold, WHQ Safety.
Standard Extraction Method No(s): WSEXOS and PCEX21 (Also see flow sheets
WSFS05 and PCFS21.}or
Standsrd Anslysis Method No(s): ECANOZ
Final Report File No(s): A60318
Table File No(s): B60318, C60318
Also included in this report are:
1) Summaries of Standsrd Extraction and Analysis Methods used.

2) Analytical Request Informstion recorded at sample login.

3) A copy of the UAG/GLP manual.

ANALYST(S): B. Mason Hughes, David McKenzie and Chi Trang

ANALYST APPROVAL: ﬁ Moo %‘%‘_
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TABLE 1. Summery of PCB Concentrations Water end Gresss Semples using
Standerd Analysis Method ECANO2.

ESC Project No: 780.28 - 8803 Date: TFebruary 24, 198§
Sample 1.D. Surrogate Recoveries(sRecovery) Extraction PCB
CLS-benzene 2,4,6-CL3-biphenyl Method Conccntx;;lon (ug/g)
Total
Sample 1 79 79 WSEX0S ;‘;;E;)
" (DUP.) 82 82 d .
Sample 2 71 91 PCEX21 ND2(b)
" (DUP) 78 93 . -
Sanple 3 113 113 WSEX0S ND1(a)
Sample & 87 9 . .
Sample 5 103 110 . »
Method Blenk 98 100 . .

Footnotas:

a. ND1- None Detectad (<0.01 ug/g)
b. ND2= Nona Detected (<1.0 ug/g)
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TABLE 2. Summsry of Aroclor 1248 Spiking Concentrations and Recoveries
in Quality Control Experiments for Water and Gresss Samples.

ESC Project No: 760.28 - 6603 Date: Fabruexy 24, 1986
Sample 1.D. Surrogate Recoveries (%Recovery) Aroclor 1248
CL5-benzene 2,4,6-CL3-Biphenyl Amount Added Recovery
----------------------------- (ug/8) (L))
Sample 5 (H. Spike) 68 70 0.05 140
Sample 2 (H. Spike) 88 106 10.00 68
Method Blank 87 90 ND ND

TABLE FILE NO: C60318:MH
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The following pages describe Standard Sampling, Extraction, and/or
Analysis Methods used for this project.
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ESC Stendsrd Extraction Method (SEM)
TITLE: Vide scan extrsction method
for water.

TYIICAL ANALYTES: Aroclors, PCBs,
priority pollutants

INTERFERENCES: Various; See individual
interferences for individual analytes.

APPAMTUS AND MATERIALS:

Burdick and Jackson methylene chloride
Separatory funnels

Sodium sulfate for extract drying

ESC Stendard Extraction Method No:
WSEX0S

TYPICAL SAMPLE TYPICAL EXTRACT

SIZE VOLUME
(Liters) (ml)
0.01 - & 1 - 40

ESC Standard Analysis Method Nos:
ECANxx and MSANxx

TYPICAL TYPICAL
SURROCATES RECOVERIES (%)

phenol-ds 20-80
CL-phenol-d4 20-80
CL2-benzene-d4 50-120
naphthalene-d48 50-120
pyrene-dl10 50-120
chrysene-dl12 50-120
pentachlorobenzene 50-120
2,4,6-trichloro-

biphenyl 50-120

Sodjum hydroxide and sulfuric acié for pH adjustments

Nitrogen for extract volume reduction

Vater bath lnd K-D appautun for extract volume reduction

DAT‘S or HE‘I’IDD CREATION AND UPDATES: 5/16/84, 10/5/84,

vesesmacace 4ecemcanane sesassanca emanen ..

MONS 024013



FLOW SHEET WSFSOS5
FOR ESC EXTRACTION METHOD WSEXOS

SAMPLE ID: ---vc--n- seeemsencecantana. cecanee. MRC EXTRACT #-cccvcomoncon...
................................... LOG NO: --vorececerencaccacan.

EXTRACTION DATE and TIME: ----- R R LR P Jeeereeerce it atteiaaaa.

RECORD NATIVE pH ««c---- e+~ WAS pH ADJSTED YES/NO IF YES TO WHAT pH--c-vc-.-.

PLACE SAMPLE INTO AN 8] SAMPLE VOLUME --v-vvvvcvanecenna.

APPROPRIATELY S1ZED .

SEPERATORY FUNNEL . SURROGATE SPIKE

(1/2 HEAD SPACE SUGGESTED
FOR ADEQUATE MIXING)

1F pH ADJUSTED )y . ADJUST WITH,50% NaOH OR H SO

.o 4
ADD METHYLENE CHLORIDE IN [ ] RECORD AMOUNT METHYLENE CHLORIDE ADDED
THE APPROPRIATE AMOUNT . FOR EAGH EXTRACTION
(1 L SAMPLE 30 oL SOLVENT, . | 1)eevecnennace
100 ml. SAMPLE 15 mL SOLVENT) . |

. NI/ 2)eee-- ceeaaen

SHAKE SAMPLE ONE TIME () Vv
AND VENT THROUGCH STOPCOCK . ) Y,

REPEAT DOUBLING THE NUMBER
OF SHAXES BETWEEN VENTING
SAMPLES UNT1L THE NUMBER OF
SHAXES EXCEED 80

ALIOW PHASES TO SEPARATE (|
REPEAT EXTRACTION (101
PROCEDURE TWO MORE TIMES .o

IF ACID OR PASE WASHED 'l
RECORD TYPE AND AMOUNT. .

DRY EXTRACT WITH & INCH {3
SODIUM SULFATE COLUMN .
(COLUMN PRERINSED WITH

30 al, METHYLENE CHLORIDE)

] EXTRACT DRYING NOT REQUIRED

RINSE SODIUM SULFATE 1]
COLUMN VITH 2 X 30 al .

REDUCE EXTRACT VOLUKE TO [ ) .
1 aL BY K-D TECHNIQUE AND
OR NITROGEN SOLVENT VOLUME

REDUCTION [ '] TRANSFER EXTRACT INTO VIAL FOR ANALYSIS
EXTRACT NO: «c-cceennanconnns DATE/TIME COMPLETED-«<--eonn-n- JAZTRRTTEPS
ANALYST: -vvecvenermannanennn ESC JOB NO: ~eevev--ce-e-

MONS 02401¢



ESC Stenderd Extraction Method (SEM) ESC Standerd Extraction Method No:

TITLE: PCBs {n Non-EC Active Matrices rcuu

HATRI(X) (CES): TYPICAL SAMPLE  TYPICAL EXT;;C*..
size voLumMe

Soils and other non-EC active (€3] (ml)

solids and solvents teeccceccncccs ecene eemameaan

0.5 - 5.0 10
TYPICAL ANALYTES: Aroclers 1232, 1242, ESC Standard Analysis Ho;hod‘;;;:.”
1248, 1254, 1260, 1262, trichloro- ECANOL, ECANO2

biphenyl isomers through octachloro-
biphenyl i{somers

INTERFERENCES: Any electron capturing TYPICAL TYPICAL
species in the retention time region SURROGATES RECOVERIES (W)
of trichlorobiphenyl isomers threugh = --c--.....  .L..LL...l
octachlorobiphenyl isomers that is
non acid hydrolyzable pentachlorobenzene 30 - 120
2,4,6-trichloro-
blphonyl 50 - 120

APPARATUS AND MATERIALS:
Burdick snd Jackson benzens or hexane for sample extrsction or dilution.
Piexrce vials.
Sulfuric scid st varying concentrations.
Ultrasonic bath.
Dispossble glassvare.

{See flow sheet for this extraction msthod in PCFS21.)
LIMITATIONS: Method applies only to matrices which do not contain interfering
electron capturing species in the trichlorobiphenyl through octachloro-
biphenyl isomer rctontlon time region.
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FLOW SHEET PCFS21

FOR ESC EXTRACTION METHOD PCEX21

SAMPLE ID: <cccevcc-- wecemccstcnan R R MRC EXTRACT # --vecouu-an...
................................... LOG NO; -vevemevocnaannnnn

EXTRACTION DATE and TIME: c-rcc-vecscnccccncacaannaan Mescccencateeannnanan

SAMPLE COLOR AND DESCRIPTION ---cc-cevccennmannnncnicacsnnnncnas fesccroanen

WEIGH OUT SAMPLE INTO
A 14 OR 40 oL PIERCE [ ] SAMPLE WEIGHT----v-oeu-enn
VIAL .

SURROGATE .
SPIKE OF SAMPLE [ eeeee- et eeaaaan

ADD 10.0 mlL BENZENE .
TO SAMPLE. [}

ULTRASONICATE SAMPLE [ |
FOR 1/2 ROUR IN A .
SOUND BATH. .

PLACE 2 mL OF THE .
EXTRACT INTOA 7 oL ()
VIAL .

[ .
ADD 2 Bl ceeee ()
SULFURIC ACID AND .
SHAKE

ALLOVW PRASES TO l.] FINAL VOLUME -----vccvcnennn
SEPARATE REMOVE 1 =L
FOR ANALYSIS.

DATE/TIME COMPLETED cc-ccecencvnmrnanncaacccccacecoe
ANALYST: sccvcoccocevumcnmacccnancss

ESC JOB NO: ccceccces cecereseovann
HONS 024016



ESC Standard Anslysis Mathod (SAM) ESC Stenderd Anslysis Method No:
TITLE: Aroclor FPormulstions in Solvents ECANO2

ANALYTICAL INSTRUMENT AND MODE OF OPERATION: HP-5880 Cepillary CC/EC inter-
foced to an HP-3357-1AS Laborstory Dsts System

TYPICAL TYPICAL TYPICAL TYPICAL
ANALYTE INSTRUMENT LEVEL PRECISION ACCURACY
OF DETECTION (1OD) @ 10X LoD @ 10X LoD

(ug/ml) v (3)

Aroclor formulations
1232, 1242, 1248,
1254, 1260, and 1262 0.1 30 30

INTERFERENCES AMND LIMITATIONS: Any slectron capturing species in the raten-
tion time region of trichlorobiphenyl through octachlorobiphenyl isomers

ars potentisl intsrfarances. Exsct retention times of most likely PCB isomers
can be obtained from the anslysis of Aroclor 1248, Aroclor 1254 or Arocler
1260 !omllttons

GHROHATOGMPH!C COLUMN: 30-meter fused silica J&W DB-5 (0.25 uM) vtth

wide bore (0.32mm).

Gecacasscesececsssssastrnacntancnsacenstsrsnannenn sccnctaancena cveccenasencan

COLUMN ‘IEHP!RATUK! PROGRAM: 130(1)/4/300 INJECTION T‘lPl Splltll

CALIBRATION AND STANDARDIZATION: Uss internal stendard quantitstion techniqus
and calibrate instrument reaponse factors from authentic Aroclor formulation
standards. Use & minimum of 10 PCB {somers for the determination of formu-
lation tdentity snd quentity.

CALCULATIONS: Formulat{on concentration =
(tsomer RRF)(isomer ares/internsl stendard srea)

vhere: RRF {s the relative response factor for the appropriste
PCB {somer in & given formulation. Formuletion concentrs-
tion 1s obtseined from the aversge of at lesst 10 such cal-
culations.
SAFETY PRECAUTIONS: See PCD handling protocols in lsborstory ssfety manusl.

DATE OF METHOD CREATION: 10/25/83, 2/3/84 Time Stamp - <86062h 1507>
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The following psges describe Anslytical Rsquest Informstion genereted
for this project.
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Time Stamp - <8604264.1507>
MONSANTO COMPANY/ENVIRONMENTAL SCIENCES CENTER
ANALYSIS REQUES?T

DATE: 2-3-86 LoG NO: U-86-02-03-01

ESC (a)
SAMPLE IDENTIFICATION NUMBER OF BOTTLES NUMBER(S)

NBP 3333215 Sample #1 Creve Coeur Basin water 1 x 40 mL. PCB-13536

(b) PCB-1537-DUP
NBP 3333215 Sample #2 Creve Coeur Basin grasse 1 x 40 oL, PCB-1%44
PCB-1545-DUP
PCB-1546-18
PCB-1547-KS
Method Blsnk PCB-1548
NBP 3333215 Sample #3 Creve Coeur Basin water 1 x 40 L PCB-1538
PCB-1539 4+ LS
NBP 3333215 Sample #4 Creve Cosur Bssin water 1 x 40 ml. PCB-1540
NBP 3333215 Sample #5 Creve Coeur Basin water 1 x 40 mL. PCB-1541
PCB-1542 + HS
Footnotes

& - DUP refera to duplicate analyses, LS refers to & low level native spike,
and HS refers to & high level native spike.

b - Sample 2 was a grease sample vhile the other samples were vater samples,
it required a different work up procedure so s complete set of quality
control samples (DUP, LS, HS snd method blank) wers included i{n its
snalysis.

RECORDED BY: ¥cKenzie

REQUIRED ANALYSES: PCBs

ANALYTICAL TECHN1IQUES:

DATE DATE
TECHNIQUE (EN) COMPLETED TECHNIQUE(EN) COMPLETED
X GC/EC (18) A/u/as
QUALITATIVE: x smlqumxnnvz: QUANTITATIVE: x

REQUIRED QA/QC SEE COOD LABORATORY PRACTICES MANUAL

COMPLETION DATE REQUESTED
MONS 024019



SAFETY nmvnous SEE SAFE LABORATORY PRACTICES MANUAL e
ANALYSIS REQUEST FiLe NAME: ABeO3:LI emmsseneeeees
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The follovin,
Manusl . 3 13 a copy of the ESC/UAG Good Laborstory Prectices
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Copy Number:

GOOD LABORATORY PRACTICES MANUAL

A Cuide to Quality Control/Quslity Assursnce
Ulerstrace Anslysis Group

Harch 1984

Group Leader, Ultratrace Analysis

% -

H. A, Woltermenn
Manager, Envi al Sciences Center

Issved to:

Date:

Environmental Sciences Center
Dayton Laboratory
Deyton, Ohio 45407

JR3/J0B A
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1. Objectives

The main objectives of the Ultratrace Analysis Group quality sssurance/quality
control program aret 1) to sssure that our lsboratory generates high quality
resulte; end 2) to maintain the necessary records thst document laboratory
performance.

11. Scope

The ecops of this manusl includes areas of GLP not specifically sddressed in
the ESC section manual snd expands upon certsin srese vhere QA/QC practices
differ from those described in the section msnval., It ie intended to be used
slong with the section manusl to provide s complete picture of the GLP within
the Ultrastrace Anslysis Group.

I11. Anslyeis

The generation of snalyticsl results within the Ultratrace Analysis Group
routinely involves two processesa: sample preperation and {nstrumental snalysis.
Sample preparstion involves one or more of a veriety of techniques fncluding
extrsction, dilution, scid/base vashes, column chrometogrephy, comcentrstion
snd nuserous other techniques to render the sawple in & suitadle condition for
instrumsentsl snalysis. Instrumentsl anslysis takes the suitsbly prepsred
sswple and introduces it into an analytical instrument to messure the desired
parameter(s). Both of these processes cen be descrided by clesrly defined and
separable methods cslled sample prepsration methods (SPMs) and instrumentsl
snalyeis methods (IAMs). SPMs and IAMs may be comdined in numerous ways
(depending upon the nature of the sasples snd the needs of the custoser) to
produce a successful snslyticsl protocol. FPor exemple, several different SPMs
may be used to produce samples that sre suitable for snalysis by a single IAM.
The messures incorporated into each of these experimental processes to ensure
that an assessment of the quality of the results cen be made constitute the
QA/QC program for s project. The following subsections descride the elements
of the snslysis process:

A.  Methods

Hethods are the written documentation that describe the enslyticsl
process. They contain sufficient detsil such thst s competent
scientist or technicisn can readily perform the required analyses.
The usual practice 1s to have methods that descride the sample
preparation process (SPMs) snd mathods that descride the instru-
mentsl anslysis process (IAMs). Each method developed within the
Ultratrece Analysis Groups ia sssigned s method number as described
in the ESC Section Manuel.

Methods sre obtained from vsrious sources including in-house develop-
ment, modificstion/sdaptation of litersture methods, or epecific
protocol methods dictated by government agencies. Mathods mey be
formally velidated by & series of experiments that descride s
classical validation protocol or may be less vigorously proven

oving to factors such ss frequency or use, customer needs and

MONS 024024



cost/timing restrictions. In any case a QA/QC program is spplied

to the analysis process to provide a measure of the quality of

the results. Unless a QA/QC progras is prescribed by 8 required
protocol (e.g., EPA Dioxin in Soil protocol), certain minimum QA/QC
seasures (depending upon the analysis type) are fncorporated imto
al] Ulctratrace Analysis projects. The folloving subsection describes
the Ultratrace QA/QC program:

QA/QC Progras

An affective QA/QC progras incorporates experiments that provide
inforwation relstive to esch of the following questions:

(1) Are there any impurities, background or contamination
that will influence the results?

(2) How reproducible are the results?

(3) How well can the anslyte be recovered from the sssple
sotrix?

(4) What 1s the limft of detection for the snalysis?
(S) What 1is the dynswic range of the snslysis?

(6) Whet 1s the accurscy of the snalysis?

All of these questions are addressed by properly selecting/applying
the use of blanks, replicates, spikes and standards in a QA/QC progras.
The discussion of the use of these QA/QC techniques as they apply

to Ultratrace Anslysis Group activities is best done by considering
the sample prepsration and instrumentsl snalysis processes sepsrately.

1. Sample Preparastion QA/QC

s. Method blanks ~ Representative glassvare, solvents and
reagents are used with sample satrices wvhich are similar
to those for vhich results are being reported, yet do not
contain the snalytes of interest. Method dlanks are
snalyzed st s frequency equsl to 10X of tha analyzed
samples for sample sets which are multiples of 10. At
lesst one method dlank is snalyzad for ssmple sets
containing between 1 snd 9 samples.

b. Replicstes - If sufficient sample amounts have been
subnitted for snalysis, replicate frequency is the
same as tha method blank frequency. If at sll possidle,
replicates should be obtained from the same sample bottle
in order to minimize sample inhomogeneity prodlems due
to samples being taken at slightly different times.

c. Spikes - If sufficient sample is availsble for each ssmple
type, the ssmple is split and spiked st two levels with

2 MONS 024025



2.

the native (unlabeled) anslyte(s). The levels sre
typicslly 2x (low) and 20x (high) the snticipated
detection limit and serve as a technique for esti-
sating the limit of detection for each matrix. These
low and high spikes ara ducted st a freq y equal
to the Method Blank frequency. Obviously spiking with
the nstive anslyte csnnot be done for videscan snslyeis
since this presuppoees knowledge of the identity of the
anslyte(s) in the sample.

Other epiking techniques sre used to evaluate the extrsc-
tion/recovery efficiencies for the anslyte(s) of intereest.
Ideslly extrsction/recovery efficiencies sre determined

for esch eanmple, since, in principle, each sasple may
represent s different mstrix. This csn be done very easily
vhen the detection technique 1s mass spectrosetry if an
isotopicslly lsbeled version of the anslyte(s) 1s aveilsble.
Documentstion of extraction/recovery efficiencies is not
required for ssch sasple if the esmple matrix for a set of
sanples is constant. Hovever, for a sample set for vhich
the similarity of samples is not known, and for which
sdequate sssple is available, esch eample must be split and
spiked with a known amount of the anslyte(s) of imterest to
deternine extrsction efficiency. 1If sdequate sample size is
not svailable or the identity of the snalyte(s) is not known
before the fact (i.e., videscan snalysis), surrogste epiking
compounds say be used to assess extrsction efficienciee in
esch sanple vithout actually spiking esch sample with the
snslyte(s) of interest. The choice of the surrogste spiking
compound is teilored for each snslyte. This surrogate must
be chosen so that it 1s either chemically identical to the
snslyte of intereat (for example using isotopicslly labeled
anslogues of the snalytes), or is closely eimilar in terms
of 11quid/13quid partition properties, chemicsl reaction
properties, column elution properties or other matrix isola-
tion properties vhich are vaed to isolste the snalyte(s) from
the ssaple matrix. Another property of the surrogste spiking
compound 1s that it not be present in the sample being snalyzed.

Instrumentsl Anslyeis QA/QC

The final step in obtsining analyticsl results involves the use of
sn appropriate instrumentsl technique to produce the snslyticsl dsts.
Sevarasl QA/QC practices must be incorporsted in this process to
ensure validity of the dets.

Instrusentstion

Careful documentstion of instrument ussge, cslibration, and
saint is 181 for the generation of high quelity
results. Each major instrument within the Ultrstrece Anslysis
Group will be the sssigned responsidility of s professional
enployee designated ss the Instrument Stevsrd. The Inetrument
Stevard is responsible for ssking sure that logbooks sre svail-
eble and properly completed by instrument users. It is the

3 MONS 024026



responsibility of esch individusl using the equipment
to record all ths pertinent dats required in the logbook.
An example of s psge from 8 GC/MS logbook is given in
Figurs 1 and that of & GC/EC logbook is given in Figure 2.

JustTuments will be calibrated according to the instru-
sent manufacturers’ specificstions or according to the

method being used with the instrument. A log of inetru~
ment cslibretion will be mainteined vith the instrusent.

The Instrument Staward will be responaidle for ensuring
thet preventstive and corrective maintensnce prograss sre
cerried out on 81l instruments under his/her responsibility.
1f s specific problem 1s notad by sn instrument user, it
should be notad in the logbook and the Instrument Steward
notified so that sppropriste corrective sction cen be taken.

b.  Blanks

A solvent blenk will be analyzed at s frequency equal to the
method blank. The method blenk csn serve ss the solvent blank
provided it 1s cleen in the srea of ths analyte(s) of interest.
This practice eliminstes the possidility of dackground instru-
sental contasination.

¢. Quentitstion Internsl Stenderd

A quantitstion internsl standerd will bs sdded to esch sample
folloving sasple prepsration but prior to instrusentsl analysis.
This compound vill serve for determining relstive response
factors and for correcting for varistions in ssmple injection
volumes and evaporation of solvents.

d. Standarde

Standsrds ars solutions of thas analyte(s) of interest used to
determine the response of the detector over the range of analyte
concentrations found in the samples. Por Quantitative analyses,
sufficient standards snd replicetion of standerds will be run
to demonstrste linesrity and precision of the detector response
over ths renge of analyte concentrations. Should ssmple concen-
trations fall outside the demonstrated linear renge, either
sdditional stendards are prepared to expand the range, or
sppropriste dilution/concentration of the sample {s done to
place it in the proper renge.

Degrees of Quentitetion

The ioformation provided for sny particulsr anslysis is tailored to the
needs of the customar. In actusl practice these needs vary across the
brosd continuum from the grossly quslitative to the precisely quantitative.
It 1s informative to examine whst is involved in providing the varying
degrees of quantitstion required by our customers.
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1.

i

Qualitstive Anslyeis

Qualitstive snslyeis implies no quantitstion at all but rather
seeks only the identity of the compound(s) present. CC/MS is
particularly applicable to this type of anslysis probles. Two
types of identifications can be made:

4. Tentative

A tentetive identification is sede on the basis of the
anslyst's judgement of a match betwesn the me spectrum
from the semple and & mass spectrum from s reference
1ibrery. This 1s often done for the lsrge number of
compounds found in s widescsn orgsnic anslyeis.

b. Coofirmed

A confirmed identificetion requires that the chromsto~
graphic retention time and the msss spectrum of the unknown
compound match thoss of 8 known standsrd of the tentatively
identified compound. This is often done in widescan snalyses
when standsrds can be obtsined for tentstively identified
comnpounds that sre of concern.

The normsl QA/QC requirements for qualitative snalyeis sre (1)
snalysis of a blenk, (2) snslysis of duplicate samples and (3) wse
of s celibrstion compound (usually Decsfluorotriphenylphosphine,
DFIPP) to sssure that the mass spectrometer vill produce sass
spectrs that can ds compsred with lidbrery spectrs.

Seni-Quantitative Anslysis

Semi-Quantitative Analyeis extends the information provided by s
quslitstive snslyeis to include some estimste of the amount of
anslyte(s) present. The method of semi-quantitation involves the
comparison of detector response of tha snalyte(s) with that of an
internal standsrd. Tha estimated concentration is obtained by
essuming & unit response factor between the snslyte(s) and the
internsl standard(s). An indicstion of recovery from the sample
wotrix is obtsined from the Tecovery of the surrogste internal
standard(s).

Quantitstive Anslyeis

Quantitative Anslysis provides for the sccurste sssesssent of the
smount of analyte(s) present in s sample. To de able to do gquanti-
totive snalysis one must knov the identity of the snslyte so that
standerds cen be prepsred for spiking snd for the generatioa of
calibration curves. The method of quentitstion 1a based oo s
three-point calibrstion curve using stsndards of the snalyte(s)

of dutersst over the range of concentrstions in the samples. A one-
point cslibration method ceo be used (ss vith the lsboratory dsts
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systes) provided that linesrity has been demonstrated over the
concentration Tange of the sssples using stendards of the anslyte(s)
at three concentrstions in the renge. This calibration curve 1a theo
ueed to provide concentrstions of the snslyte(s) in the ssmples vis
an sxternsl standards method or more prefersdly via an internsl
stsndards method, Tor the internal stsndards method, the quantits-
tion internsl standard is added to each of the standarde (just ss

with the ssmples) prior to instrumentsl snslysis and relati
factors sre determined. y feive response

Por quantitative snalysis the msas spectrometer 1s operated as s sos
chromatographic detector. The MS is therefors tuned and opersted in
& wanner specified in the approved method rather then using & cslibra~
tion comspound ss required for qualitstive anelyees.

Quslity Criteria and Remedial Action

The inclusion of QA/QC messures into an snalysis program hsa little
meaning unless the results sre interpreted and sppropriste sction 1a
teken when necessary. The ability to do thie sssumes some set of
criteris thet will trigger s respouse ot remedial action. The following
subsections descride the criteria that sre used in the Ultrstrace
Anslysis Croup to evsluate when quality control dats indicste s need

for cortective sessutes and vhat temedisl action will be tsken.

1. Quality Criteris

The overriding quality criterion above all others is: Do the results
meet the needs of the customer. Thia determination will be made
jointly between the customer and the snalyst. The smslyst sust
exercise caution in not allowing the customer to overstate, sisinter-
pret or unintentionslly sisrepresent the data. In additfon to this
prime quality criterion, the following conditions must be met:

a. Blanks - In the evest that s blank produces & positive vslve,
4t may not be used ss & valid blank if 1t exceeds 10X of any
reported value for s sample.

». Recoveries - Recoveries for sll surrogate and nstive spikes muat
11e in the range of 50X<Recovery<150%X.

¢. Precision - Precision will be cslculsted bssed ou the recoveries
of surrogste internal standatrds. Aversge recoveries vwill be
calculated with 2 standard deviation for each ssmple set. Repli-
cste analyses snd lov and high native spike recoveries say also
be used to provide asdditionsl information/insight into the
precision of the snslysie.
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IV. Dete

Linit of Detection - The limft of detection (LOD) will sormslly
be stated 88 )5 the value of the lov level native spike 1f it 1s
recovered snd quantifisble. Should the low level native spike
not be recovered, the LOD will be stated sa ¥ the value of the
high level native spike if it 1s recovered snd quantifiadble.
Should neither spike be recovered, a decision must be made
regarding the advisability of reprocessing the ssmple. Should
8ll ssmples contain such large quantities of the snslyte(s) that
the levels of the lov and high spikes are insignificant (<10%) by
compsrison, the value of the LOD becomes lees important and ie
sisply stated as the LOD for the instrumental analysis process
determined by the snalysis of standsrds and the ability to recover
the surrogate spikes.

Accuracy - The accurscy of the snalyses is best determined by
snalyaing some ssmple which contsins the anslyte at some
predetermnined level (e.g., an NBS standardized ssaple). 1f
this type of standard is not avsilsble then the low level snd
high level spikes can be used a9 & messure of the sccuracy of
the snalyses. Results sust fall withio s range of 75% to 120%
of the excepted value for the sanslyses to be considered valid.

If the sbove quelity criteris sre not set the analyst will immedistely
sssess the need for snd extent of remedisl sction that may be mecesssry.

Remedial Action

The first course of action will be for the analyst and/or group
lesder to contsct the customer and discuss the results poiating out
the limitations of the dats indicated by the quality comtrol resultes.
At this point the overriding quality criterion of customer needs will
be sddressed first. It could de that the custower's needs are wet
wvithout meeting one or more of the other criterisa. ITa such & case no
remedisl action {8 necssasry. It could slso be thet the customer has
such & demand for tightuess 1n the results that his needs are not met
even though the other quality criteris are. This would trigger further
anslyses with tighter quality control designed sround the results
obtsined (e.g., Teplications of positives to better estadlish
pracision or spikes of non-detectad samples to better estadlish the
1imit of detection).

In consultation with the custoser sdditions] experiments will be
designed including the sppropriste quslity contrel to ultimstely provide
the results of sufficient quality to seet the customer's needs.

This section deals with the sudbject of dats and hov they are obtained, recorded and
teduced 80 as to be useable in a report and yet resdily available for referral and

inspection.
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The samples will bde labeled with & log number st sample login scecording to the
procedure dascribed in the ESC Section GLP Manual. When delivered to the Tesponsible
technicel person, the sswples may then receive additicnal ledeling es deemed meces-
sary. This edditionsl labeling will be documented in s laborstory logbook snd/or
notebook. These logbooks snd notebooks will be used by the snalysts to record sll
pertinent vork snd results obtsined from the ssmples. The laborstory motsbooks will
be £1110d out in sccordence vith ¥onsanto Uniform Notebook Procedures.

All tav dats generated for s given project, which cennot be conveniently pla

the lsborstory notebook (e.g., ehronto;u;o, computetr output, etec.), v{d b:.:l{:d
under some prescribed order (i.e., log number) in & central file under the supervison
of ths Project Lesder and/or QA Specisliet.

Most of the dete generated by the Ultratrace Anslysis Group sre computer dsts stored
on megnetic disce. In order to srchive these dats the specific file name and disc
nunber sssocfated vith the anslysis will be vritten down {no the lsborstory notebook
snd/or {nstrument logbook. When the disc is completely full of dats an entire
unedited diec image or copy of the files on the disc will be transferred to magnetic
tepe. A logbook will be kept for recording the disc pumber, name snd prefix sssoci-
ated with it, slong with the sesocisted tape and file number to which the disc was
transferred. An exsmple of such a logbook fs given In Pigure 3. When the dats are
traneferred o verificetion program is used to check sll traneferred recorde fer
correctness. When tapes sre filled (they typicslly hold seven to ten disc imeges)
they should de stored 1n 8 fireproof vault.

Al cslculations of the results of the dats vill be specified in the method used.
These celculstions will be entered in the snslysts laborstory notebook unless they
sre computer genersted. In this case, a copy of the computer output will be filed
with the vav dats. The Project Leader will be responsible for checking the
correctnese of the dste.

V. Sesple Dispossl

Samples vill be disposed of in sccordence with the instructions om the Anslysis
Request form. The only exception to this would result wheo the enalysis reveals
8 probles vhich requires sssple disposal in a manner other than thet originslly
epecified. 1f the Project: Leader notes from the tesults of the snslysis that s
potentislly tonic product was present in the ssmples then the samples vill be
disposed of in s menner deemed safe by the Safety Departsent. The dste of sssple
disposs] end the manner ¢hould be noted on the request form stored with the rev
dets cowpletiog the chain of custody of the easple.
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