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Tioe Scamp - <860422.1013>

ANALYSIS REPORT

DATE: April 22, 1986
LOG NUMBER: U-86- 06 08 01 PROJECT NO: 760.28-621¢

TO: Jim clocckner/l(runntlch Plent

FROM:

Environmentsl Sciences Center
Monsanto Company

800 N. Lindbergh Blvd.

8t. Louis, Mo. 63167

Phone No: (314) 694-1464

Title: Analysis of Total PCB Congeners in Krummrich Soil Sssples.

ABSTRACT

Krumsrich Plant soil samples wers analyzed for total PCB congener
concentrations using capillary GC/EC analysis techniques. All sawples
contained total PCB congeners at levels less than 50 ug/g.

INTRODUCTION

Ten soil sanmples were analyzed for total PCB congener concentrations. These
analyses are required as a pert of the Krummrich Plant clesnup of en ares
wvhere chemicals had previously been stored.

SUMMARY

Table 1 summarizes the results of capillary GC/EC analyses of 10 soil ex-
tracts. Note that sll samples contained & total PCB concentration less than
S0 ug/g. Table 1 also summarizes quality control experiments conducted on
one blank soil sasple. Table 2 sumsarizes results from quality conctrol nacive
spiking studies for blank soil and sample 1B-3. See PCEX21 and PCEX03 for the
details of how the ssmples were extracted and clesned up prior to GC/EC analy-
sis. Refer to Standard Analysis Method ECANO2 for the detsils of how the
cleaned up extracts were analyzed. This informstion i{s included in a leter
section of this repert.

The patterns of PCB congeners found in these soil samples were similar to the
Aroclor 1262 pattern. However they were not {denticel. Im s previous project
for the Krummrich Plant (Project Number 760.28-6204), similar results were ob-
tained for soil ssmples which were analyzed using GC/EC and GC/MS extract
anslysis methods. In that study, the PCB congener patterns were also net
identical to Aroclor 1262. Therefore we have chosen to report dats based upon
this less expensive, yet technically equivalent, GC/EC snelysis method for

this present study. , tnued
continued)

MONS 023976



Page 2, A21618 (cont'd)

QC RESULTS
Quality control resulte are shown in Tables 1 end 2. These tablas shov
good recoveries of surregete compounds which wers added to sach sample before
extraction. This information indicates how well each soil semple was
extracted. Duplicate anslyses of IB-2 and IB-3 are also shown in Table 1.
Table 2 summarizes recoveries of Aroclor 1254 which vas added to Blank Sofl
ssnples, and 1B-3. These data show that good PCB congener recoveries would
be expected using thesa methods for the enalysis of soils from the Xrummrich
Plant.

DETAILS

Standard Saopling Method No(s): Samples supplied by the Krummrich Plant.

Standard Extraction Method No(s): PCEXO} and PCEX21 (See PCFSO3 and PCFS21
for flow sheets describing these methods.)

Sctandard Analysis Method No(s): ECANO2
Finel Report File No(s): A21618

Table File No(s): B21618, C21618

Also included {n this report are:

1) Susmaries of Standard Extraction and Analysis Methods used for
this project.

2) Chain-of-custody informstion.
3) Analysis Request Information racorded at sample login.

4) A copy of the ESC/UAG Good Lsboratory Practices Manusl.

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

ANALYST APPROVAL: ,:@ M ;_L, i _‘)_ X
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TABLE 1.

ESC Project No:

Summary of PCB Concentrations in Soil Samples Determined

using PCEX21 and PCEX0) Extraction Methods and ECANO2

Anslytical Method.

760.28 - 621¢

April 21, 1986

Sample 1.D. Surrogate Recoveries(tRecovery)

PCB(a)

Concentration (ug/g)

Method Blank 3 56 ND(b)
131 49 73 "
18-2 58 65 8.9

* (bup) 95 82 10.6
IB-3 80 86 3.1

* (bup) - 61 31
13-4 49 (1 ND(b)
I3-5 49 71 i
13-6 72 103 -
18-7 52 74 8.1
1B-8 72 97 ND(b)
0B-30 84 96 .
0B-32 60 97 .
Footnotes:

a. Aroclor 1254 and Aroclor 1262 standaxd formulations wera used to

calibrate the capillary GC/EC x

s. MNow-

ever the pattern of congeners in these soil .A-plo: were not

identicsl to these formulations.
b. ND=- None Detected (<1.0 ug/g)

TABLE FILE NO: B21618:MH

See text for more details.
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TABLE 2. Summary of Aroclor 1254 $piking Concentrstions end Recoveries
in Quslity Control Experiments for $oil Samples.

ESC Project Mo: 760.28 - 6216 Date: April 21, 1986
Sample I.D. Surrogate Recoveries (MRecovery) Aroclor 1254
CL5-benzene 2,4,6-CL3-Biphenyl Amount Added Recovery
seccecesces rrecsrevcccansas .. (“l/‘) n)
Soil Blank(L. Spike) 34 48 1.00 110
. (H. Spike) 44 84 10.00 105
1B-3 (L. Spike) 22 7 1.00 109
. (H. Spike) 99 84 10.00 79

TABLE FILE NO: C20718:MH
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The following pages describe Standerd Sampling, Extraction, snd/or
Anslysis Methods ussd for cthis projact.
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2SC Standard Ixztraction Method (SEX) ESC Standard Extraction Method No:

TITL!: PCBs in Non-EC Active Matrices PCEX21

HATRI X), (CBS) TYPICAL SAMPLE  TYPICAL EXTMC‘;”
s1ze VOLUME

Soils end other non-EC active (g) (ml)

solids end eolvents = .e--.. R CEEPT R
0.5 - 5.0 10

TYPICAL ANALYTES: Aroclors 1232, 1242, ESC Standard Analysis Method Nos:
1248, 1254, 1260, 1262, trichloro- ECANO1, ECANO2

biphenyl isomers through octachloro-

biphenyl isomers

INTERFERENCES: Any electron capturing TYPICAL TYP1CAL
species {n the retention time region SURROGATES RECOVERIES (%)
of trichlorobiphenyl ieomers through cemenveces ceccencennanes
octachlorobiphenyl isomere that is
non scid hydrolyzable pentachlorobenzene 50 - 120
2,4,6-trichloro-
blphonyl 50 - 120

APPARATUS AND MATERIALS:
Burdick and Jackson benzene or hexsne for sample extraction or dilution.
Pierce vials.
Sulfuric acid at varying concentrations.
Ulctrasonic bath.
Dispossble glassvare.

(See flow sheet for this extraction method in PCFS21.)
LIMITATIONS: Method applies only to mstrices which do not contain interfsring
slectron capturing species in the trichlorobiphenyl through octachloro-
blphmyl hmt retention time yegion.
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FLOW SHEET PCFS21

FOR BSC EXTRACTION METHOD PCEX21

SAMPLE ID: =--v--ves B AL LT LT PP PR PPN MRC EXTRACT # ovveeveencnn-.
ean e tmreeeeean————— LOG NO: «vvveennnnnn.

EXTRACTION DATE and TIME: «vvevceeececrconnannnnn somvreans

SAMPLE COLOR AND DESCRIPTION «ceceeececcncnencannnnnnnnnnn. ceeereeannnnn

WEIGH OUT SAMPLE INTO

A 14 OR 40 uL PIERCE [ ) SAMPLE WEIGHT---+-cvve-cos
VIAL .
SURROCATE .
SPIKE OF SAMPLE (1 eeeeeees eeemenen
ADD 10.0 aL DENZENE .
70 SAMPLE. (1
ULTRASONICATE SAMPLE | ]
FOR 172 HOUR IN A .
SOUND BATH. .
PLAGE 2 mL OF THE .
EXTRACT INTO A 7 aL [ }
VIAL .
. .
ADD 2 WL -+e--- (1
SULFURIC ACID AND .
SHAKE
. 10.0 =L
ALLOV PHASES TO 1) FINAL VOLUNE +o=vecvrennonns
SEPARATE REMOVE 1 nL
FOR ANALYSIS.
EXTRACT NO: =vevenmrnmsennsnnes
DATE/TIME GOMPLETED « -« vvvsesennensannnmamsnsssasance
ANALYST: «-eccmmnmmnannensnannanses
ESC JOB NO: cccc-ccevcccccnncanancen
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ESC Standsrd Extrection Method (SEM)
TITLE: PCBs in Non-EC Active Mstrices

MATRI(X), (CES):

Soils and other non-EC active
solids,solvents and oils.

TYPICAL ANALYTES: Aroclors 1232, 12&2
1248, 1256, 1260, 1262, trichloro-
biphenyl isomers through octschloro-
biphenyl isomers

INTERFERENCES: Any slectron capturing
species in the retention time region
of trichlorobiphenyl {somers through
octachlorobiphenyl isomers which sre
not removed by the thres-phase silica-
gel column.

APPARATUS AND MATERIALS:

ESC Standerd Extraction Method No:
lCLXOJ

TYPICAI SMPLE TYPICAL EXTRACT

S1ZE VOLUME
(® (=)
0.5 - 5.0 10

ESC Standsrd Anslysis Method Nos:
ECANOl, ECANO2

TYPICAL TYPICAL
SURROGATES RECOVERIES (%)
pentachlorobenzene 50 . 120
2,6,6-trichloro-
biphenyl 50 - 120

Burdick and Jackson hexsne for sample axtraction or dilucion.
Sodfum sulfsts for drying the sawple satrix.
Sflfca geol columns impregnated with potassium permanganate, sulfuric scid,

and potasaium hydroxide.
Nitzrogen for extract velume reductionm.
Dispossble glsssvare.

flov sheet for this extraction method in PCFSO) }

LIMITATIONS: Mathod applies only to matrices which do not eont-in htorfcrung

electron capturing species in the trichlorobiphenyl through octachloro-

biphenyl isomer retention time region vhen electron cspture snalytical methods
4

This limitation does not apply to mass poetnuulo wethods

023983
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FLOW SHEET PCFSO)

FOR ESC EXTRACTION METHOD PCEX03

FINAL WEIGHT ------0cv..-.
WEIGH OUT SAMPLE INTO

A 14 sl VIAL {1 INITIAL WEIGHT +--eenvn.n

: SAMPLE WEIGHT +cvevccnccnnn.-.
SURROGATE .
SPIKE OF SAMPLE

01

DRY SAMPLE IF NEEDED BY .
ADDING ABOUT 0.1 g [ ]

Na SO TO VIAL . RINSE COLUMN WITH 2 X 20 mL

2 4 . (] HEXANE
DILUTE SAMPLE IN VIAL { ] CLEAN-UP
VITH HEXANE AND PLACE . COLUMN DESCRIPTION
ONTO CLEAN-UP COLUMN. . 25 aL DISPO PIPET
. 1
. | | 1 cm Na SO
QUANTITATIVELY RINSE . i \ A
V1AL ONTO COLUMN WITH { } | |
4 X 1 sl RINSES, . 1 leesesen.s & cm 18 POTASSIUM
. | | PERMANGARATE
. ] ] SILICA GEL
ELUTE SAMPLE INTO 50 aL . [P 1
CENTRIFUGE TUBE WITH [ ) foununn | 1 cm SILICA GEL
40 mL HEXANE. . | )
. | | PP 4 cm ACID SILICA
. | | CEL
NITROGEN BLOW DOWN T0 .
... m ] | 1 cm SILICA GEL
|
\ 4 c» BASE SILICA
EXTRACT NO: +o-evece-- : = GEL
DATE/TIME COMPLETED e--cccescococccnce \ // GLASS wooL
\
ANALYST: ceccoccovecenannannn
ESC JOB NO: =-e---- R R LT
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ESC Stendard Analysis Method (SAM) ESC Standsrd Analysis Nethod ¥o:
TITLE: Aroclor Pormulstions in Solvents ECANO2

ANALYTICAL INSTRUMENT AND MODE OF OPERATION: HP-5880 Capillary GC/EC inter-
fsced to sn HP-3357-1A8 choutory Data Syuc-

TYPICAL TYPICAL TYPICAL TYPICAL
ANALYTE INSTRUMENT LEVEL PRECISION ACCURACY
OF DETECTION (LOD) @ 10x Lob @ 10x Lop

(ug/ol) (\) )

Aroclor formulations
1232, 1242, 1248,
12564, 1260, and 1262 0.1 30 30

eewsessssccacesssenccrarenranna D A A

INTERFERENCES AND LIMITATIONS: Any elsctron capturing species in the reten-
tion time region of trichlorobiphenyl through octachlorobiphenyl isomers

sre potential interferences. Exact retention times of most likely PCB isomers
can be obtained from the analysia of Aroclor 1248, Aroclor 1254 or Aroclor
1260 formulations.

CHROMATOGRAPHIC COLUMN: 30-meter fused ailics J&W Dl 5 (0. 25 uH) vlth
wide bora (0.32mm).

COLUMN TEMPERATURE PROGRAM: 130(1)/4/300 IRJECTION TYPE: Splitless

cevecssssassesasasennsresenanten s nnn Seccacsaansresenaretcstcrnrbansnnne

CALIBRATION AND STANDARDIZATION: Use internal standard quantitation technique
and calibrate instrument respouse factors from suthentic Aroclor formulstion
atandarda. Usa s winimum of 10 PCB isomers for the determination of forwu-
lation identity and quantity.

CALCULATIONS: Pormulation concentration =
(isomer RRF)(isomer area/internal stsndard area)

vhere: RRF {a the relstive response factor for the appropriate
PCB isomer in s given formulation. Formulation concentre-
tion is obtained from the average of at least 10 such cal-
culstions.
SAFETY PRECAUTIONS: See PCB handling protocoll in lcbontory utoty sanu
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The following psges show chain-of-custody informstion for this projece.
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Monsanto

Seugel, tilinols 02201
Phone: (618) 271-8038

LHAIN OF CUSTODY

SAMPLING RECORD

Sawpling Identificstion: 3-Ité I8~/ s.12° Y2k [3-¢ 7(-;1f’¢'
V186 B2 auish’ A2tk T@-7 0 -pyh’

Log Nuaber: d-1-3 28 -3 .—17;" Y38 124 ;‘:/‘:o

Date: #.7.1¢ der-se 28-Y 75 98" V3.2 1230 22 yyh’

4240 X8-5 s’
Analyses Required: 3 ¥-3-118-32 50X’
Sampls Teken By: 7wic Waradeec Date:

LABORATORY RECORD

Receivad By:  [,w SLEaTitC Dats: #- o g(
Relinquished To Data Comments

CL)EM%—(( 4==%6 . .

REPORT OF ANALYSES

Date Report No. Author
17/ (O 75565 R Aol om
INSTRUCTIONS

The person tsking the sample completes the information in the Ssmpling
Record ares.

Eech person to vhom the ssmple is relinquished should sign the form and
forverd ss necessary. Analyses performed should be listed with comments.

When sll analyses are complete, the original ehould retura to the
"Received By' signature.

MONS 023987



The folloving pages descride Anelyticel Request Inforsation gensreted
for this project.
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Time Stamp - <860422.0920>
HMONSANTO COMPANY/ENVIRONMENTAL SCIENCES CENTER
ARALYSIS REQUEST

DATE: 4-8-86 LOG NO: U-86-04-08-01

ANALYSIS REQUESTS SENT TO: FILES ¢ McKenzie

SAMPLE PICKUP BY: McKenzie

SAMPLE LOCATION:

SAMPLE DESCR!P‘HON FOR 10 SAMPLES

ESC

SAMPLE IDENTIFICATION NUMBER OF BOTTLES NUMBER(S)

Blank soil (METHOD BLANK) PCB-1582

Blank soil + LS PCB-1583-LS

Blank soil + HS PCB-1584-HS

IB-1, 3-31-86, 0-12° 1 x4 o0z PCB-1585

13-2, 4-1-86, 0-13 1/2° 1l x4 o0z PCB-1586, PCB-1587-DUP
PCB-1599-NS

1B-3, 4-1-86, 0-17 1/2° 1x4o0z PCB-1588, PCB-1589-DUP
PCB-1590-LS, PCB-1591-HS
PCB-1600

1B-4, 4-1.86, 7 1/2-19 1/2' 1 x & oz PCB-1592

IB-5, 4-2-86, 10-19’ 1 x6o02 PCB-1593

18-6, 4-2-86, 7 1/2-17 1/2' 1 x & oz PCB-1594

1B8-7, 4.2-86, 0-14 1/2° 1l x6os PCB-1595

13-8, 4-3-86, 7 1/2-20" 1l x6oz PCB-1596

0B-30, 6-3-86, 7-14 1/2° 1x4o02 PCB-1597

0B-32, 4-3-86, 20-22 1/2° 1 x4oz PCB-1598

Note- DUP refers to a duplicate snalysis, LS refers to a lov level native
spike, HS refers to a high level native spike, and NS refera to no
simulatad spike, vhich was done to deterwine if any of the surrogste
compounds were in the samples sincs this was suggested by low recovery
of the pentachlorodbenzene surrogate. It vas determined that the
samples d1id contain measurable quantities of both pentachlorobenzene
(surrogate spiking compound) and hexachlorobenzene (internal standsrd),
80 an external standard method was used for quantitation.

RECORDED BY: McKenzie

ANALYTICAL TECHNIQUES:

DATE DATE
TECHNIQUE (EN) COMPLETED TECHNIQUE(EN) COMPLETED
x GC/EC (18) 4/22/86
QUALITATIVE: x SEMIQUANTITATIVE: QUANTITATIVE: x

MONS 023989




REQUIRED QA/QC: SEE GOOD MBORATORY PRACTICES MANUAL
COMPLETION DATE REQUESTED:

COMMENTS :

MONS

Verbal results reported to Glosckner on Apru a7 R

023990



ANALYSIS REQUEST |*" 10¢ 40. ~cronr nesurs ror
MONSANTO COMPANY REQUESTER™ ARG T bt
DAYTON LABORATORY

SAMPLE DESCRIPTION NUMBER OF BOTILES: - .~ NUMBER OF SAMPLES + N
. R FRRALYSIS REGUST e
Sent T = fus ¢ i
- = ’ - n -
- i [
st sy -yt
\; . ! «Te I IR EYP T T ™
! SAMPLES FOR.
- ~ .- - " 7 N
- v oo,
S T 21 SAMALE LOCATION
RECORDED BY: '~ N=Hon

REQUIRED ANALYS]S®*

P,

KNOWN HEALTH HAZARD PRESENTED BY SAMPLE: *» ANALYTICAL TECHIUE =
D GAS CHROMATOGRAPHY O s
O ULTRAVIOLET O wnc
O visine 0 xr0
REFERENCE TO PREVIOUS WORK (REQUEST #, JOURNAL, ETC.) ** O INFRARED O 1cr
O EMISSION O ATOMIC ABSORPTION
O EDAX XRF O MasS sPec
D MICROSCOPY D coms
O OMR — . . O AUTo ARALYZER
COMPLETION DATE S QUAL .. . SEMIQUANT. _ _ _ QUANT. _
TIME ALLOTED FOR ANALYSES REQUIRED QA/QC i o
ANALYST HOURS INST. TIME | — -~
A nuRLL OISPOSAL: Closearo ) nevurn vowror Clooars [leooavs oner

ATTER REPORT COMPLETE

s THIS INFORMATION MUST 8E SUPPLIED BY ANALYSIS REQUEST ORIGINATOR

MONS 023993



The folloving is & ¢
Manvel. 4 opy of the ESC/UAG Good Laboratory Practices
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Copy Number:

GOOD LABORATORY PRACTICES MANUAL

A Guide to Quality Control/Quality Assurance
Ultratrace Analysis Group
March 1984

Group Leader, Ultrstrace Analysis

H. A. Woltermann
Mansger, Environmentsl Sciencss Center

lssued to:

Date: _ .
Bovironmentsl Sciences Center
Dsyton Laboratory
Dayton, Ohio 45407
JR3/J03 A
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1.  Qbjectives

The sain objectives of the Ultratrace Anslysis Group quality sssurance/qualicy
cootrol progrss sre: 1) to assurs thst our lsborstory gemerstes high quality
results; snd 2) to maintain the necessary records that docunent lsborstory
performance.

I1. Scope

The scope of this wanual includes aress of GLP not specifically addressed in
the ESC section msnusl and expands upon certain arass vhere QA/QC practices
differ from those described in the section menual., It is intended to be used
slong with the section manual to provide s complete picture of the GLP within
the Ultrastrsce Anslysis Group.

111. Analysis

The geveretion of snslyticsl results within the Ultratrsce Anelyeis Group
routinely involves two processes: sample prepsration snd instrumentsl anslysis.
Sasple prepsrstion involves one or more of & variety of techniques including
extraction, dilution, acid/base vashes, column chrometogrsphy, concentrstion
and pumerous other techniques to render the ecample in & suitsdle condition for
instruments] snalysis. Instrumentsl analysis takes the suitsbly prepared
ssmple and introduces it {nto sn anslyticsl instrument to messure the desired
paraseter(s). Both of these processes can be descrided by clesrly defined and
separsble methods called sample preparation methods (SPMs) and {netrumental
snslysis sethods (IAMs). SPMs and 1AMs may be combined {n numerous ways
(depending upon the mature of the samples and the needs of the customer) to
produce s succassful anslyticel protocol. For exsmple, sevarsl different SPMe
»ay be used to produce samples that sre suitsble for anslysis by s single IAM.
The wessures incorporsted into esch of these experimentsl processes to ensure
that sn sssessment of the quality of the results cen be made constitute the
QA/QC program for & project. The following subsections descride the elements
of the snslysis process:

A. Methods

Methods are the written documentstion that describe the soalytical
process. They contsin sufficient detsil such thst s competent
scientist or technicisn can resdily perform the required analyses.
The usual practice is to have methods thst describe the sasple
preperation process (SPMs) and methods that descride the instru-
sental analysis process (IAMs). Each sethod developed within the
Ultrstrace Anslysis Groups 1s sssigned s method number ss descrided
in the BSC Section Manual.

Methods are obteined from verious sources including in-bouse develop-
went, sodificstion/edeptation of 1iterature methods, or specific
protocol methods dictated by goveroment agencies. Methods msy be
forwslly velidated by s series of experiments that describe s
classsicel validation protocol or may be less vigorously proven

owing to factors such ss frequency or use, customer needs snd

MONS 023995



cost/timing restrictions. In sny cese s QA/QC progras ie spplied

to the anslysis process to provide s messurs of the quality of

the results., Unless & QA/QC program 1 prescribed by s required
protocol (e.g., EPA Dioxin in Soil protocol), certsin minisus QA/QC
mesoures (depending upon the anslysis type) sre incorporated into
81l Ultratrace Analyeis projects. The following subasction describes
the Ultretrace QA/QC progras:

QA/QC Progran

An offective QA/QC program incorporstes experiments that provide
{nformation relative to each of the following questions:

(1) Are thers sny impurities, beckground or contasinetion
that will {nfluence the results?

(2) How reproducible sre the resultes?

(3) How well cen the snslyte be recovered froe the sample
matrix?

(4) What 1s the limit of detection for the snslysie?
(S) What 1s the dynswic range of the snslyeie?

(6) Whst L# the accuracy of the anslyeis?

All of these questions are addreseed by properly selecting/spplying
the use of blenks, replicetes, epikes and etandarde ia & QA/QC progras.
The diecussion of the use of these QA/QC techniques ss they spply

to Ultrstrece Anslysis Group sctivities {s best dove by considering
the sample prepsration sud inetrumental snalyeie processes sepsrately.

1. Sssple Prepsrstion GA/QC

8. Method bdlenks -~ Representative glaeswvare, solvents and
reagents ers used with sample metrices which sre sisflar
to those for which results are being reported, yet do nmot
contsin the anslytes of iaterest. Method blanks ere
snalyszed at s frequency equal to 10X of the snalyzed
ssmples for sawple sete wvhich sre multiples of 10. Ac
lesst one method blsnk {s snalyzed for sample sete
contsining betveen 1 snd 9 samples.

b.  Replicetes - If sufficient ssmple amounts have been
subaitted for snslyele, replicste frequency is the
esme 88 the method blenk frequency. If st sll possible,
replicates should be obtsined from the same sample dottle
in order to mioimize eampls inhomogeneity prodleme due
to ssmples being tsken st slightly different times.

c. Spikes - 1If sufficient semple is availsble for esch ssmple
type, the sample is split snd epiked at two levels with
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the netive (unlabeled) enslyte(s). The levels ere
typically 2x (low) and 20x (high) the snticipsted
detection limit and serve as a technique for esti-
sating the linit of detection for esch mstrix. These
lov and high spikes are conducted at a frequency equsl
to the Method Blank frequency. Obviously epiking with
the native snalyte cannot be done for videscan anslysie
since this presupposes knowledge of the identity of the
snslyte(s) in the sample.

Other opiking techniques are used to evaluete the extrac-
tion/recovery efficiencies for the snalyte(s) of interest.
1deslly extraction/recovery efficienct re determined

for each sample, since, io principle, each ssmple may
represent a different matrix. Thie can be done very easily
wvhen the detection technique i{s mass spectrometry if an
isotopically labeled version of the snalyte(s) 1s availedle.
Documentetion of extrasction/recovery efficiencies is mot
required for sach sample if the sample matrix for a set of
samples 1is constant. However, for a sample set for which
the similarity of samples is not known, and for which
adequate sasple 1s availsble, each sample must be eplit and
spiked with & known amount of the analyte(s) of isterest to
deternine extraction efficiency. 1If sdequate sample size is
n0t availsble or the identity of the anslyte(s) 1is wot known
before the fact (i.e., widescan analysis), serrogate spiking
se extraction efficiencies in
each sample without actuslly spiking esch sample with the
snslyte(s) of interest. The choice of the surrogste spiking
compound is tailored for each snalyte. This surrogste swust
be chosen so that it 1is either chemically identical to the
anslyte of interest (for exssple using isotopically lebeled
anslogues of the analytes), or is closely similar ia terms
of 14quid/1iquid partition properties, chemical resction
properties, column elution properties or other matrix isols-
tion properties which sre used to isolste the snslyte(s) fros
the sample matrix. Another property of the surrogste epiking
compound is that it oot be present in the ssmple deing analyzed.

Instrumental Analysis QA/QC

The finsl step in obdtaining snalyticsl results involves the use of
sn appropriate instrumental technique to produce the anslyticsl dats.
Seversl QA/QC practices must be incorporsted in thie process to
ensure validity of the dats.

s. Instrumentation

Careful documentation of instrument usage, calibration, and
msintenance is essential for the generation of high quelity
results. Rach major instrument within the Ultratrace Anslysis
Group vill be the assigned responsibility of & professional
enployee designsted as the Instrument Stevard. The lnstrusent
Scevard i» responsidls for making surs that logbooks are svail-
sble and properly completed by instrument users. It 1o the
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C.

b.

responsibility of each individusl uvaing the equipment
to vecord all the pertinent dats required in the logbook.
An example of a page from a GC/MS logbook fe given in
Figure 1 and thet of & GC/EC logbook s given in Pigure 2.

Instruments will be celibrsted sccording to the instru-
ment sanufscturers’ specifications or sccording to the

method being used vith the instrument. A log of instru-
ment calidration will be mainteined vith the instrument.

Ths Instrument Steward will be responsidle for ensuring
that preventative and corrasctive msintensnce programs sre
carried out on all instruments under his/her responsidilicy.
1f & epecific problem {s noted by an instrument user, it
should be noted in the logbook and the Instrument Stevard
notified so that appropriste corractivs sction can be teken.

Blanks

A solvent blenk will be snalyzed st s frequency equel to the
method blenk. The method blank can serve as the solvent blank
provided it is clesn in ths ares of the anslyte(s) of interest.
This practics eliminstes the possibility of background instru-
mental contsmination.

Quantitation Internal Standard

A quantitstion internsl standsrd will be sdded to each sample
folloving sample preparstion but prior to instrumental analyeis.
This compound will serve for determining relative response
factors and for correcting for varistions in ssmple injection
volumes snd evaporation of solvents.

Standarde

Standarde are solutions of the snalyte(s) of interest used to
deternine the response of the detector over the range of snslyte
concentrations found in the samples. Por Quantitative analyses,
sufficient standarde snd replication of standards will de rua
to demonstrate linearity and precision of tha detector respouse
over the range of analyte concentrations. Should sasple comcen-
trations fall outside the demonstrated linear range, either
additional etandards ars prepared to axpand the range, or
sppropriate dilution/concentration of the sample is done to
place it in the proper range.

Degrees of Quantitation

The informstion provided for any particular snalysis is tailored to the
needs of the customer. In sctusl practice these needs vary across the
brosd contisuum from the grossly qualitative to the precisely qusntitative.

It s 4ot

tive to 3 | vhat is involved in providing the varying

degrees of quantitetion required by our customers.
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2.

Qualitative Anslyeis

Qualitstive snslysis implies uno quentitstion at all dut tather
seeks only the tdentity of the compound(s) present. GC/MS fe
particularly spplicsbls to this type of anslysis probles. Two
types of identificetions can be mede:

s. Tentative

A tentstive idencificetion is mede on the basis of tha
suslyst's judgement of s mstch between the mass spectrum
froe the sanple and & mass spectrum from s teference
l1ibrery. This 1s often done for the large nuwber of
compounds found in s videscan orgsnic snslysis.

b. Confirsed

A confirmed identification requires thst the chromsto-
graphic retention time and the mass spectrus of the unknown
conpound match thoss of & knowvn standsrd of the teotstively
identified compound. This 1s often dons in videscan analyses
vhen standards cen be obtsined for tentetively fdentified
compounde thet are of comcern.

The norsal QA/QC requirements for qualitstive anslyeis are (1)
snslysis of s blenk, (2) suvalysis of duplicsate ssmples snd (3) wse
of & calidbration compound (ususlly Decafluorotriphenylphospbine,
DFTPP) to assure thet the mass spectrometer vill produce sass
spectrs thet cen be compared vith library spectrs.

Seni-Quantitstive Analysis

Semi-Quantitetive Anslysis extends the informetion provided by s
qualitative snalysis to include some estimete of the smount of
snslyte(s) present. The method of semi-quantitstion involves the
comparison of detector response of ths analyta(s) with thet of an
internsl standsrd. The estimsted concentrstion is obtasined by
sssuning & unit reepouse feccor between the anslyte(s) and the
intersal stendsrd(s). An indication of recovery from the sample
matrix s obtsined from the recovery of the surrogste internsl
standard(s).

Quantitstive Anslysis

Quentitstive Anslysis provides for the sccurate essessment of the
amount of analyte(s) present in s sample. To be sble to do quanti-
tative snalysis one must know the identity of the snalyte so that
standerds cen be prepered for spiking sod for the generstion of
calibration curves. The method of quantitation is based oo &
three-point cslibration curve using standards of the analyte(s)

of interest over the range of coocentrstions in the samples. A ove-
point calibration method csn be used (as with the lsborstory date
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system) provided that 1inesrity has been demcustrated over the
concentrstion range of the sasples using stendards of the anslyte(s)
st thras concentrations in tha renge. This calibrstion curve is then
used to provide concentrations of the anslyte(s) in the u.;l.. via
on external stsnderds method or mora preferably vis an iasternal
stendsrds method. For the internal stendsrds method, the quantite-
tion foternsl stendsrd is added to each of the stendards (Just as

with the samples) prior to instruments] snalysis snd relsti
factors sre detersined. ’ Ve Tesponse

For quantitstive anslysis ths mass spectrometer is opersted as s gos
chromatographic detector. The HS 1s therefore tuned snd opersted in
s sanner specified in the spproved method rsther then using s cslibra-
tion compound ss required for quslitetive snslyses.

Quality Criteris ond Remedial Action

The ioclusiocn of QA/QC messutes into an snslysis program has iittle
sesning unless the Tesults are interpreted snd approprista sction is
teken vhen necssasry. The ability to do this sssumes some set of
criteris that will trigger a responss or remedial sction. The following
subsections describe the critarie thet are ueed in the Ultretzace
Analysis Group to evaluste when quality control dats indicste s need

for corrective messures snd vhat remedisl action will be tskem.

1. Quality Criteris

The overriding quality criterion sbove sll others ia: Do the redules
meet the needs of the customer. This detersination will be made
Jointly between the customer snd the analyst. The analyst must
exercise caution in not sllowing the customer to overstate, misinter-
pret or unintentionally misrepresent the dats. In addition to this
prime quality criterion, the following conditions suet be met:

s. DBlenks - In tha event that a blenk produces s positive vslue,
it may not be used ss & valid blenk if 1t excseds 101 of eny
reported velus for a sasple.

b. Recoveries - Recoveries for sll surrogate snd native spikes must
11¢ in the range of S0%<Recovery<150%.

c. Pracision - Precision vill be cslculated based on the recoveries
of suryogste internsl stendsrds. Average recoveries will be
cslculated vith ¢ stenderd devistion for esch sample set. Repli-
cates analyses and lov and high native spike recoveriee may slso
be used to provide sdditional information/ineight into the
precision of the snalysis.
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IV. Data

4.

Limit of Detection - The limit of detection (LOD) will normelly
be stated as ) the value of the lov level native spike if it is
recovered and quantifisble. Should the low level mstive spike
not be recovarad, the LOD will be stated as ¥ the velue of the
high level nstive opike 1if it 1s recovered snd quantifisble.
Should neither spike be recovered, 8 decision must be mede
regarding the sdvisadility of reprocsssing the sasple. Should
sll ssmples contsin such large quantities of the amslyte(s) thet
the levels of the lov and high spikes sre fnsignificant (<10X) by
cosparison, the value of the LOD becowes less importent snd 1s
sinply stated ss the LOD for the instrumentsl snslysis process
deterained by the snalysis of standarde snd the ability to recover
the surrogste spikes.

Accuracy - The sccutacy of the analyses 1s best deternined by
snslysing some sample which coutsine the anslyts at some
predeternined level (e.g., an WBS standsrdized sampla). 1If
this type of standard ia not avsilable then the lov level and
high levsl spikes can be used 83 & seasure of the scceracy of
the snalysas. Results must fsll within s range of 751 to 120%
of the excspted value for the snalysee to be considared velid.

1f the adove quality criteris are not met the analyst vill immedistely
sssass the need for and extent of remedisl action thst may be mecessary.

Remedisl Action

The first course of sction will be for the anslyst snd/or group
lesder to contsct the customer snd discuss the results pointing out
the limitstions of the data indicated by the quslity control results.
At this point the overriding quality criterion of customer needs will
be sddressed firet. It could be that the customer's needs sre wet
without meeting one or sore of tha other criteris. 1In such a case mo
remedis] action is necassary. It could slso be that the customer has
such & demsnd for tightness in the resulte that his needs ore ot met
even though the other quality criteris are. This would trigger further
anslyses with tighter quality centrol designed around the results
obtajned (e.g., replications of positives to better estsblish
precission or epikes of mon-detected samplss to better establish the
1isit of detection).

Ia consultstion with the customer sdditional experiments will de
designed including the sppropriste quality control to ultimately provide
the results of sufficient quality to meet the customer's needs.

This section desls with the subject of dats snd hov they are obtsined, recorded and
teduced 20 a8 to be useadble in & report and yet resdily avsilable for refervsl and

inepection.
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The ssaples vill be labeled with s log number st sample login according to the
procedure descrided in the ESC Section GLP Menusl. Shen delivered to the responsidble
technicsl person, the samples may then receive additions] labdeling as deemed meces-
sary. This sdditional labeling will be 4 ed i{n a 1ad y logbook snd/or
notebook. These logbooks and notedooks will be used by the snalysts to record sll
pertinant work and results obtained from the samples. The laboratory notebooks will
be filled out {n sccordsnce with Monsanto Uniform Notebook Procedures.

All tew dats genersted for s given project, vhich cennot be cooveniently placed tn
the lsborstory notebook (e.g., chromstograms, computer output, etec.), will be filed
under some prescrided order (i.e., log number) in & centrsl file under the supervison
of the Project Leader snd/or QA Specisliet.

Most of the dsts genersted by the Ultrstrace Anslysis Group sre computer dats stored
on wagnetic discs. In order to srchive these dats the specific file name and diec
number associsted with the analysis will be written down fn the lsborstory motsbook
and/or instrument logbook. When the disc 1e completely full of data an entire
unedited disc image or copy of the files on the disc will be transferred to magnetic
tape. A logbook will be kept for recording the disc number, nsme and prsfix sseoci-
ated vith {t, along with the sesociated tape and file number to which the disc was
trensferved. An example of such a logbook is given in Pigure 3. Whea the data are
trsnsferred s verificstion program is used to check sll trsnsferred records for
corzectness. When tapes sre filled (they typically hold seven to ten disc images)
they should be etored in a fireproof vaule.

All calculations of the results of the dats will be specified in the method used.
These cslculstions will be antered in the snalysts laboratory sotebook unless they
are computer genersted. 1In this case, & copy of the computer output will de filed
vith the rav dats. The Project Leader will de responsible for checking the
correctness of the dsts.

V. Sample Dispossl

Samples will be disposed of in sccordance with the instructions on the Anslysis
Request form. The only exception to this would result vheo the snslysis teveals
s probles which requires ssmple dispossl in s manner other them that origimslly
specified. If the Project Leader notes from the results of the anslysis thet o
potentislly toxic product was present in the samples then the samples will be
disposed of in & manner deemed safe by the Safety Department. The date of semple
disposa]l and the manner should be noted on the request fors stored with the raw
dsts completing the chain of custody of the sample.
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PICURE 3. Example of DISC/Tape Logbook page.
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