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Time Stamp - <860305.1601>

ANALYSIS REPORT

DATE: March 4, 1986

LOG NUHBER U-86-02-18-01 PROJECT NO: 760.28-6207
U-86-02-24-01

Environmental Sciences Center
Monsanto Compeny

800 N. Lindbergh Blvd.

St. lLouie, Mo. 63167

Phone No: (314) 694-1464
1'1:10 Anslysis of Total PCB Congeners in Krumarich Soil Ssmples.

ABSTRACT

Krussrich Plant soil samples were anslyzed for total PCB congener
concentrations using capillary GC/EC analysis techniques. Eleven samples
contained total PCB congeners at levels less than 50 ug/g. One sample con-
tained a total concentration greater than 50 ug/g.

INTRODUCTION

Twelve soil samples were analyzed for total PCB congener concentrations.
Thess analyses are required as a part of the Krummrich Plant cleanup of an
ares vhere chemicals had previously been stored.

STIMARY

Table 1 summsrizes the results of capillsry GC/EC analyses of 12 soil ex-
tracts. Note that one sample contained a total PCB concentration greater
than 50 ug/g and the remaining 11 samples contained PCBs less than 50 ug/g.
Table 2 sumserizes quality control experiments conducted on blank soils and
samples 1SP-004-C and B-5,0-7.5'. See PCEX2] and PCEX03 for the details of
how the samples were extracted and cleaned up prior to GC/EC analysis. Refer
to Standard Anaslysis Methods ECANO2 for the details of how the cleaned up
extracts vere anslyzed. This information is included in a later section of
this report.

The patterns of PCB congeners found in these soil samples were similar to
Arocloxr 1254 and Aroclor 1262 patterns. However they were not identical.

In 8 previous project for the Krummrich Plant (Project Number 760.28-6204),
similar results were obtained for soil samples which vere analyzed using GC/EC
and GC/MS extract analysis methods. In chat study, the PCB congener patterns
were also not identical to Aroclor 1262, Therefors we have chosen to report
dats based upon this less expensive, yet technically squivalent GC/EC analysis

method for this present study. MONS 023947



QC RESULTS
Quality control results are shown in Tables 1 and 2. These tables show
8004 recovariss of surrogste compounds which were added to each sample defore
extraction. This information indicstes hov well each soil sampls was
extracted. Duplicate analyses of Log #00078, 1SP-003-C, B-2,0-15' and B.3,
0-7' are also shown in Tsble 1. Table 2 summarizes recoveriss of Aroclor
1254 which wes sdded to Blank Sofl samples, 1SP-004-C and B.5,0-7.5'.
These data show that good PCB congener recoveries would be expected using
these methods for the anslysis of soils froam the Krumearich Plent.

DETAILS

Standard Sampling Method No(s): Samples supplied by the Krummrich Plent.

Standard Extraction Method No(s): PCEXO3 and PCEX21 (See PCFSO3 and PCFS21
for flow sheets describing thase methods.)

Standard Anslysis Method No(s): ECANO2
Final Report File No(s): A20718

Teble File No(s): B20718, C20718

Also included in this report are:

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

2) Anslysis Request Information recorded at sample login.

3) A copy of the ESC/UAG Good Laboratory Practices Manusl.

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

AWUXSTAIHKNAL:tE;:?!f*ﬁ{;&é;éZ&:<
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TABLE 1. Summary of PCB Concentrations in Soil Semples.

I8C Project No: 760.28 - 6207 Date: March 3, 198¢

Sample I1.D.

Surrogate Recoveries(sRecovery)

Method Blank 105 103 ND(b) ND(b) ND(b) ND(b) ND(b)
So{l Blank 97 93 . . . . ]
Log #00078 - . " 35.00 " 145,00 200.00
* (bUP) - . 50.00 ®  163.00 213.00
1SP-003-C 69 94 . ND(b) . 2.50 2.50
* (DPUP) b3 82 . . " 2.00 2.00
15P-004-C 88 85 " . . 2.87 2.87
15P-005-C 38 83 " ND(b) . 2.40 2.40
ISP-004-C 80 81 " . - 6.20 6.20
B-10-15' 11 110 . . . ND(b) ND(b)
- Blank Soil 103 86 . " . . "
-2, 0-15 127 108 " . " 1.00 1l.00
*  (DUP) 101 89 . . . 1.00 1.00
3.3, 0-7° 101 95 " . . 4.00 4.00
* (WP) 100 100 - . . 3.50 3.50
B-5, 0-2.5°' 117 102 . . . ND(b) ND(b)
B-6 , 0-15' 117 105 . ND(b) * . ND(b)
-7, 0-15° [ 1] 80 . . " . .
3-8 , 0-15' 86 79 " . " . "
Method Blenk 101 92 . * * - "
Footnotes:

a. Aroclor 1254 and Aroclor 1262 standard formulations were used to
calibrate the capillary GC/EC response for PCB congeners. How-
ever the pattern of congeners in these soil samples vere not
identical to these formulationa. See text for more detafls.

b. ND= None Detected (<1.0 ug/g)

TABLE FILE NO: B20718:MH

....... eeecvemcenacsasesseteresrecentasesccseseenancaceeseaunnrnnoecescsunnne
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TABLE 2.

ESC Project No:

Summsry of Aroclor 1254 Spiking Concentretions end Recoveriss

in Quality Control Experiments for Soil Samples.

760.28 - 6207

March 3, 1986

Sample I1.D.

Soil Blank(L.
" (H

18P-004-C (L.
» (H.

Soil Blank(L.
3 (H

B-S, 0 2.5 (L.
(H.

Surrogete Recoveries (SRecovery)

Spike)

. Spike)

Spike)
Spike)

Spike)

. Spikse)

Spike)
$pike)

101
114

103
102

86
98

91
95

Aroclor 1254

Asount Added Recovery

(ug/g) )
1.00 70
10.00 91
1.00 100
10.00 84
1.00 100
10.00 120
1,00 110
10.00 114

TABLE PILI NO: C20718:Mt

MONS 023950



The following pagss descride Standsrd Extraction Methods and Standard
Anslysis Methods used for this project.
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BESC Stendard Extraction Method (SEM) ESC Standerd Extrsction Method Mo:

TITLE: 2CBs in Non-EC Active Matrices PCEX21

MATRI(X), (CES): TYPICAL SAMPLE mié;i-éiii;&' ’
S12E VOLUME

Soils and other non-EC sctive (&) (al)

#0l14ds and solvents 00 ceemccenaa.. en eeeavesnas PO
0.5 - 5.0 10

TYPICAL ANALYTES: Aroclors 1232, 1242, ESC Standard Anllynta Method Nos:
1248, 1254, 1260, 1262, c:Lchloro- ECANOL, ECANO2

biphenyl {somers through octachloro-

biphenyl isomers

B T R R T R R P L L T

INTERFERENCES: Any electron capturing TYPICAL TYPICAL
spacies in the retention time vegion SURROGATES RECOVERIES (%)
of trichlorobiphenyl isomers through cecmcenens ceeeenmamensna
octachlorobiphenyl tsomers that is
non scid hydrolyzable pentachlorobenzena 50 - 120
2,4,6-trichloro-
biphenyl 50 - 120

sesemeveenesceesesnnese stV ac s Es s nts AN s e M aT T lan v aTetseseserrvananasmnna

APPARATUS AND HATIR!ALS
Burdick and Jack or h for sample extraction or dilution.
Pierce vials.
Sulfuric acid at varying concentrations.
Ultrasonic dath.
Dispossble glassvare.
(Ses flov sheet for this extraction method in PCFS21.)

LIMITATIONS: Method applies omly to amstrices which do not contain interfering
electron cepturing species in the trichlorobiphenyl through octachlore-
biphenyl isomer retention time region.

SAFETY PRECAUTIONS: See PCB handling protocols in laboratory safety manual.

Y R e L L L TR R D R L L LR T T T Y

DATES OF METHOD CREATION AND UPDATES: 12/17/84

P L T T Y semstcenaccacenncas en

MONS 023952



FLOW SHEET PCF$21

FOR ESC EXTRACTION METHOD PCEX2]

SAMPLE ID: ~----- B R R TP MRC EXTRACT #
----- D O CEETTTPTTPECPOTPPRRRIN. /]
EXTRACTION DATE and TIME: ------
SAMPLE COLOR AND DESCRIPTION ------ ceecennae e eeeeaeteeeeeeceeacaaaaaan.

WEICH OUT SAMPLE INTO

A 14 OR 40 oL PIERCE [ ] SAMPLE WEIGHT

vIAL .

SURROGATE .

SPIKE OF SANPLE {1

ADD 10.0 mL BENZENE .
TO SANPLE. (1

ULTRASONICATE SAMPLE [ ]
FOR 1/2 HOUR IN A
SOUND BATH.

PLACE 2 ml OF THE
EXTRACT INTOA 7aL [ )
VIAL .

1 .
ADD 2 WL ---e-- )
SULFURIC ACID AND
SHAXE

ALLOV PHMASES TO 1) FINAL VOLUME -------
SEPARATE REMOVE 1 al
FOR ANALYSIS.

DATE/TIME COMPLETED =-==sssceecsencemsaceoacacsnnnes
ANALYST: cecvassmsassssssecdsmones P

ES OB NO: ~eccececccaccnncansnesas
¢’ MWONS 023953



ESC Standard Extraction Method (SEN) ESC Standard Extraction Method No:

TITLE: PCBs in Non-EC Active Matrices PCEXO03

MATRI(X), (CES): TYPICAL SAMPLE  TYPICAL :xmcr
SI1ZE VOLUME

Sofils and other non-EC active (g (w1)

solids,solvents and ofls. 000 ecieeicieciaai. .. cereeanan P
0.5 - 5.0 10

esceeccrcastenerentt s s an an s e e e e et e e msea tet e aneneae e

TYPICAL ANALYTES: Aroclou 1232, 1242, ESC Stendard Analysis Mathod Nos:
1248, 1254, 1260, 1262, trichloro- ECANO1, ECANO2

blpMnyl isomers thtou;h octachloro-

biphenyl {somers

B L R R L R R R . T AL I IR

INTERFERENCES: Any electron capturing TYPICAL TYPICAL
species in the retention time region SURROGATES RECOVERIES (%)
of trichlorobiphenyl fsomsrs through evecscnnan ceerenecancann
octachlorobiphenyl isomers which are
not removed by the three-phase silica- pentachlorobenzene 50 - 120
gol column. 2,4,6-trichloro-

biphenyl 50 - 120

APPARATUS AND MATERIALS:
Burdick and Jsckeon hexane for sample extraction or dilution.
Sodium sulfate for drying the sample matrix.
8ilica gol coluans impragnated with potassium permanganste, sulfuric acid,
and potsssium hydroxide.

Ritrogen for extrsct volume reduction.
Disposable glassvare.

{See flow sheet for this extraction method in PCF$03.)
LIMITATIONS: Method spplies only to matricea which do not contain interferring
electron capturing specias in tha trichlorobiphanyl through octachloro-
biphenyl isower retention time region when electron capture analytical methods
are used. This limitation does not apply to masa spectrometric methods.

csssscensesssssansos

MONS 023954



FLOW SHERT PCFS03

POR ESC EXTRACTION METHOD PCEX03

SAMPLE ID: «--ecvesecacnocnancaccacccacccancae  MRC BXTRACT # <coccvenannnn.

WEIGH OUT SAMPLE INTO

A 16 ml VIAL f1]
SURROGATE .
SPIKE OF SAMPLE ()

DRY SAMPLE IF NEEDED BY .
ADDING ABOUT 0.1 g ()
Na SO TO VIAL

2 4 B

DILUTE SAMPLE IN VIAL ( |
WITH HEXANE AND PLACE .
ONTO CLEAN-UP COLBMN. .

QUANTITATIVELY RINSE .
VIAL ONTO COLMN WITH { |
4 X 1 sL RINSES, .

ELUTE SAMPLE INTO 50 ml .
CENTRIFUGE TUBE VITH [ |

40 wl HEXANE. .

NITROGEN BLOW DOWN TO .

— e e WL (]
EXTRACT NO: ~co--vvn- s
DATE/TIME GOMPLETED -« << --<sescenren-
ANALYST: eccccceccceccnnccana

ESC JOB NO: +eveccmeccovcncencnecne.

sesccevccenccrsssasasnccnsvonnnae

RINSE COLUMN VITH 2 X 20 ml

HEXANE
CLEAN-UP
COLUMN DESCRIPTION
25 =L DISPO PIPET
[REEERY
[ERRERT | 1 cm Ns SO
} ] 2 4
| I
| {+:veveui. 6 co 16 POTASSIUM
| | PERMANGANATE
| | SILICA GEL
Jeso=- |
| ERREEd | 1 cm SILICA GEL
| |
} Jovenneenns 4 cm ACID SILICA
| 1 GEL
Joeeeel
Jeooeen] 1 cm SILICA GEL
] 1
| | 4 cm BASE SILICA
| | GEL
I====1
N/ GLASS WoOL
N/

MONS 023955



ESC Stendsrd Analysis Method (SAM) ESC Standsrd Anslysis Method No:
TITLE: Aroclor Formulstions in Solvents ECANO2

ANALYTICAL INSTRUMENT AND MODE QOF OPERATION: HP-5880 Capillery GC/EC inter-
feced to sn HP-3357-1lAS Laboratory Dats System

“scesssccacstsessacenansssscer s s aunresncvanan veeececnecscncanann

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

(ug/al) (8) (v)

arevere esvamacessenanen ceseescces eceseaa

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

INTERFERENCES AND LIMITATIONS: Any slactron capturing specias in the retan-
tion time region of trichlorobiphenyl threugh octachlorobiphenyl isomera

are potential interferancas. Exact retention times of most likely PCB {aomers
can be obtained from the analysis of Aroclor 1248, Aroclor 1254 or Aroclor
1260 formulations.

CHROMATOGRAPHIC COLIMN 30 metsr fusod silica J&W DB.S (0.25 uM) with
wide boxe (0. 32-.).

CALIBRATION AND STANDARDIZATION: Uss fnternal standard qusntitation technique
snd cslibrate instrument responss factors fros suthentic Aroclor formulation
stesndards. Use & ninimum of 10 PCB {somera for the determination of formu-
lation identity and quantiry.

CALCULATIONS : Formulstion concentration =
({somer RRF)(isomer sres/internal stsndard ares)

whers: RRF is the relstive response factor for the appropriate
PCB {somer in s given formulstion. Formulstion concentrs-
tion is obtained from the aversge of at least 10 such cal-
culstions.

SAFETY PRECAUTIONS Ses PCB hendling protocols in loboutoty ssfety manusl.

DATE OF METHOD CREATION: 10/25/83, 2/3/84 Time Stamp - <860227.1513>

MONS 023956



The following pages describe Analytical Request Information generated
for this project.
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Time Stamp - <860304.0958>
MONSANTO COMPANY/ENVIRONMENTAL SCIENCES CENTER
ANALYS1S REQUEST
DATE: 2-18-86 LOG NO: U-86-02-18-01

.............. D R R R R Lk T TN

REQUESTER: KRUMMRICM PROJECT NO:  760.28-6207

REPORT RESULTS TO: FILES/MEES, Sherman, Hughes, McKenzie

....................................................... fecesactretsncacsnnnan

ANALYS!S REQUESTS SENT TO: FILES, Mees, Sherman, Mughes, McKenzie

..... L R T R

SMPLI PICKUP BY: McKenzie

SAHPL! LOCATION: U-420

SAMPLE DESCRIPTION FOR 6 SAMPLES

EsC
SAMPLE IDENTIFICATION NUMBER OF BOTTLES NUMBER(S)
Method Blenk PCB-1549
Blank Sofl PCB-1550
Blank Sofl + LS PCB-1551-18
Blenk Soil + HS PCB-1552-HS
Log No. 00078, 81-4-1466 1X4o0z PCB-1553, PCB-1554-DUP
B-1, 0-15' Compoeits, 81-4-1466 1X4o02 PCB-1562
1SP-003-C, 81-4-1466 1 X4o2 PCB-1555, PCB-1536-DUP
18P-004-C, 81-4-1466 1X4 02 PCB-1557, PCB-1558-18
PCB-1559-HS
18P-005-C, 81-4-1466 1x b 24 PCB-1560
3SP-004-C, 81-4-1466 1X4o0z PCB-1561

Note - LS refers to & lov lsvsl native spike, HS refers to s high level
native epike, and DUP refers to duplicete anslyses.

RECORDED BY: McKenzis

ANALYTICAL TECHNIQUES:

DATE DATE
TECHNIQUR (ER) COMPLETED TECHNIQUE(EN) COMPLETED
x GC/EC (18) 3/3/86
QUALITATIVE: x  SEMIQUANTITATIVE: QUANTITATIVE: %
';&Giii;'&;}&é";ii'éééé'm’""'}6&7}'}&2&;&&;;}};:}6; """""""""""""

COMPLETION DATE RIQUBST!D. 1 Veek

SAFETY PRECAUTIONS: SEE SAFE LABORATORY PRACTICES MANUAL

....................... Goemcemmateemctaancacatessseccnanotttennessonavetnanuan

MONS 023958



Time Stamp - <860304.0958>
MONSARTO COMPANY/ENVIRONMENTAL SCIENCES CENTER
ANALYSIS REQUEST
DATE: 2/24/86 L0G NO: U-86-02-24-01

REQUESTER: Krum:lch/Clouknor PROJECT NO: 760.28 - 6207

REPORT RESULTS TO: FILES/K!ES Sherman, Hughes, McKenzie, Treng

SAMPLE DESCRIPTION FOR 6 SAMPLES

ESC
SAMPLE !DENTIHCATION NUMBER OF BOTTLES NUMBER(S)
Blank loﬂ PCB-1563
Blank soil + LS PCB-1364
Blenk soil + HS PCB-1565
3-2, 0 - 15 1x4o2 PCB-1566, PCB-1567-DUP
-3, 0.7 1 x4 o2 PCB-1568, PCB-1569-DUP
B-5, 0 - 2.5’ 1x4oz PCB-1570, PCB-1571.LS,
PCB-1572-HS
B-6, 0 - 15 1x6o02 PCB-1573
B.7, 0 - 18' 1 x4 o2 PCB-1374
B-8, 0 - 15 1 x4 o0z PCB-1578
Method Blenk PCB-1876

Nots - DUP rsfers to duplicete snalyses, LS refers to & lov lavel nativs
spike, and HS refers to a high level native spike.

RECORDED BY: McKenzie

R.BQUIR!D ANALYSES' FCBa

MMLYTICAL TECHNIQUES: X
DATE DATE
TECHNIQUE (EN) COMPLETED TECHNIQUE(EN) COMPLETED
x GC/EC (18) 3/3/86
QUALITA‘HV! SEMIQUANTITATIVE: QUANTITATIVE:

: SEE SAFE LABORATORY PRACTICES MANUAL
SAFETY PRECAUTIONS: 8 MONS 023959



" :’hn folloving 1s a copy of the ESC/UAG Good Laboratory Practices
nusi.
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Copy Number:

GOOD LABORATORY PRACTICES MANUAL

A Guide to Quslity Control/Quality Assurance
Ultratrace Anslysie Group
March 1984

Group Lesder, Ultrstrsce Analysis

/4 St —

—

H. A. Woltarmann
Mansger, Eavironmental Sciences Center

Issued to:
Date:
Invironmentsl Scievces Center
Dayton Lsborstory
Dayton, Ohio 45407
JR3/J0B A

MONS 023961



11
111

v

TABLE OF CONTENTS

Objectives
Scope
Anslysis

A.
3.

c.

Methods
QA/QC Program
1. Sample Preparstion QA/QC

a. Method Blanks
b. Replicstes
c. Spikes

2. Instrumental Analysis QA/QC

s, Instrusentation

b. Blenks

¢. Quentitation Interosl Standsrd
d. Standards

Degrees of Quantitstion
1. Quslitstive Analysis

a. Tentstive
b. Confirmed

2. Semi-Quantitative Analysis

3. Quantitstive Anslysis

Quality Criteris snd Remedisl Action
1. Quality Criceris

s. Blanke

b. Recoveries

c. Precistion

4., Limit of Detection
e. Accurscy

2. QRemedisl Action

Dats
Sample Dispossl

Figure
Example of GC/MS Logbook page
2 Exsmple of GC/EC Logbook page
3 Exsmpls of Disc/Tape Logbook psge

1

FIGURES

Page

D DO VOB R B B NN NN N DLW W RN N N e e e e

MONS 023962



1. Objectives

The mafn objectives of the Ultratrace Analysis Group quality sssursnce/qualicy
control program sre: 1) to 8ssure that our laboratory generates high qualicy
results; end 2) to ssintsin the necessary records that document lsboratory
performance.

1. $cope

The scope of thie manual includes arees of GLP not epecifically addressed in
the ESC section manusl and expands upon cartsin arsss vhere QA/QC practices
differ from those descrided in the gection manusl. It {s intended to de used
slong vith the ssction manusl to provide s complete picture of the CLP within
the Ulcrstrasce Analysis Group.

111, Anslysie

The generstion of snalyticsl results within ths Ultretrace Analysis Group
routinely davolves two processsst sample preparstion and instrumentsl snslysis.
Sssple preparstion involves one or sors of & variety of techniques including
extraction, dilution, scid/base vashes, column chromstography, concentration
snd numerous other techniques to render the sampls in a suitsble condition for
instrusentsl analysis. Instrumental snslysis tekes the suitably prepared
ssapls and introduces it into an anslytical imstrument to messure the desired
perameter(s). Both of thess processes can be deacribed by clesrly defined and
separsbls methods called sasple prepsration methods (SPMs) and inetrumental
snalysis methods (1AMs). SPMs and 1AMs may be combined in numerous ways
(depending upon the nature of the samsples snd the needs of the cuetomer) to
produce s successful snalytical protocol. For example, seversl different SPMs
usy be used to produce samples that era suitable for analysis by s single IAM.
The ssssures incorporsted into esch of these experimental processes to ensure
that an assessment of the quality of ths resulta can be sade constitute the
QA/QC program for & project. The following subsections describe the elements
of the snslysis process:

A, Methods

Methods are the written documentstion that describe the snslyticsl
process. They contain sufficient detail such that s competent
scientist or technicisn can readily perform the required anslyses.
The usual practice is to have methods thst describe the sample
prepaerstion process (SPMs) snd methods that descride the instru-
ments]l analysis process (IAMs). Each method developed within the
Ultratrace Anslysis Groups is sssigned a method number ss described
in the ESC Section Manusl.

Methods ere obtained from verious sources including in-house develop-
sent, wodification/adaptation of litersture methods, or specific
protocol methods dictated by government agencies. Methods may bde
formslly validated by a series of experiments that describe s
classicsal velidation protocol or may be less vigorously proven

owing to factors such as frequency or use, customer needs and

! MONS 023963



cost/timing restrictions. Iln any case & QA/QC program is applied

to the snalysis process to provide s measure of the qualicy of

the results, Unless a QA/QC progras is prescribed by s required ,
protocol (e.g., BPA Dioxin in Soil protocol), certsin sinfeum QA/QC
acasuras (depending upon the snalysis type) asre fncorporsted into
81l Ultrstrace Analysis projects. The following subsection descrides
the Ultrstrace QA/QC program:

QA/QC Progras

An effective QA/QC program incorporstes experimeuts that provide
informetion relstive to esch of the following questions:

(1) Are there any impurities, background or contsaination
that will influence the xesults?

(2) TNow reproducible are the results?

(3) How well cen the snalyte be recovered from the sasple
natrix?

(4) ¥hat {s the limit of detection for the snalysis?
(5) What is the dynanic rsnge of the snalysis?

(6) What is the sccuracy of the anslysis?

All of these questions sre addressed by properly selecting/applying
the use of blanks, replicates, spikes and standsrds in a QA/QC program.
The discussion of the use of these QA/QC techniques ss they apply

to Ultrstrace Anslysis Group activities is best done by considering
the sasple preparation and instrusental analysis processes separately.

1. Sampls Preparstion QA/QC

a. Method blenks - Representative glassware, solvents and
Tesgents ars used with sample matrices which are similer
to those for vhich results are being reported, yet do not
contain the anslytes of interest. Method blanks ere
suslyzed at & frequency equal to 10% of the analysed
sawples for ssmple sets which are multiples of 10. At
least one method blank is anslyzad for sampls sets
contajning betwveen 1 and 9 samples.

b. Replicetes ~ If sufficient sample smounts have deen
subnitted for anslyeis, replicata frequency is ths
save as the mathod dlank frequency. If at sll possible,
replicates should be obtained from the same sample bottle
{n order to minimize sanple inhomogeneity problems due
to samples being taken st slightly different times.

c. Spikes = If sufficient sampls is aveiladble for eech sample
type; the sample is split and spiked st two levels with
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the native (unlabelad) anslyte(s). Tha levels are
typically 2x (lovw) and 20x (high) the snticipated
detection limit and eerve as a technique for esti-
mating the limit of detection for each metrix. These
low end high spikes are conducted at a frequency equsl
to the Method Blank frequency. Obviously spiking with
the native enalyte cannot be done for videscan analyeis
since this presupposes knowledge of the identity of the
analyte(es) {n the sample.

Other spiking techniques sre used to evaluete the extrac-
tion/recovery efficiencies for the enslyte(s) of intereet.
Tdeally extraction/recovery efficiencies are deterwined

for each sample, since, in principle, eech ssaple may
represent a different matrix. This csu be done very sasily
vhen ths detection technique is mass spectrometry if an
isotopically labeled version of the analyte(s) 1s available.
Documentation of extraction/recovery efficiencies is not
required for esch eample if the semple satrix for s set of
eamples 1s constant. However, for a sasple set for which
the similarity of samples 1s not known, and for which
sdequate esmple 1s svailable, each ssmple must be split and
spiked with 8 known amount of tha anslyte(s) of interest to
deternine extraction efficiency. If edequate sample size is
not available or the identity of the anslyte(s) is not known
before the fact (i.e., wvidescan snalysis), surrogste spiking
compounds may be used to issess extrasction efficiencies in
esch sample without actually spiking esach ssmple with the
analyte(s) of interest. The choice of the surrogate spiking
compound 1s tailored for each anslyte. This surrogste sust
be chosen so that it 1s either chemically identical to the
analyte of intereset (for example using isotopically lsbeled
snslogues of the snalytes), or is closely sisilar in terms
of 1iquid/liquid partition properties, chemical reaction
properties, colusn elution properties or other mstrix isols-
tion properties which sre used to 1solste the snalyte(s) from
ths ssmple matrix. Another property of the surrogste spiking
compound is that it not be present in the sample being analyzed.

Instrusentsl Anslysis QA/QC

The finsl step in obtaining anslytical results involves the use of
su sppropriate instrumental technique to produce the analytical data.
Several QA/QC practices must be incorporated in this process to
ensure validity of the dats.

s. Instrumentation

Careful documentstion of instrument usage, cslibration, and
maintensnce is essential for the generation of high quality
results. Each msjor instrument within the Ultratrace Analysis
Group will be the assigned responsibility of a professionsl
employee designsted ss the Instrument Steward. The Instrument
Stevard is responsible for msking sure thst logbooks are avail-
able and properly completed by instrument users. It 1s the
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b.

C.

responsibility of each dndividusl using the equipment
to record sll ths pertinent dats required in the logbook.
An example of & page from & GC/MS logbook is given fn
Pigure 1 snd that of & GC/EC logbook is given in Pigure 2.

Instruments will be calibrated according to the instru-
ment sanufacturers' specifications or according to the

wnethod being used with the instrument. A log of instru-
went calibration will be meintsined with the instrument.

The Instrument Steward will be responsible for ensuring
thst preventative and cotrective maintenance programs are
carried out on all inatruments under his/her responaibility.
1f & specific problem is noted by an instrument user, it
should be noted in the logbook and the Instrument Stevard
notified 90 that sppropriste corrective sction can be token.

Blanks

A solvent blank will be anslyzed at s frequency equal to the
wethod blank. The method blank can servs ss the solvent blank
provided it is clesn in the ares of the analyte(s) of interest.
This practice eliminates the possidility of background instru-
sental cootamination.

Qusntitation Internal Standsrd

A quantitation internal standard will be sdded to esch sample
following semple preparstion but prior to instrumentsl snslysis.
This compound will serve for determining relstive response
factors and for correcting for vsristions in ssmple injection
volumes and evaporation of solvents.

Standards

Standarde are solutions of the analyte(s) of interest used to
detersine the response of the detector over the range of analyte
concentrations found in the samples. Por Quantitative analyses,
sufficient standards snd replication of standards will de run
to demonstrate linesrity and precision of the detector response
over the range of snalyte concentrations. Should sample concen-
tzations fall outside the demonstrated linear range, either
sdditions] standards are prepared to expsnd the range, or
appropriste dilutfon/concentration of the ssmple is dose to
plsce it in the proper rsnge.

Degrees of Quantitstion

The informstion provided for any particulsr asnslysis ia tailored to the
needs of the customer. In actual practice thees needs vary across the
brosd continuum from the groesly qualitative to the precisely quantitative.
It 19 informative to examine what is involved in providing the varying
degrees of quantitstion required dy our customers.
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1.

3.

Qualitetive Anal}yuo

Qualitstive snalysis implies no quantitstion at all but rather
sesks only the {dentity of the compound(s) present. CC/MS is
particularly applicabls to this type of anslysis prodles. Two
types of identifications can be made:

[ B Tentative

A tentative identification is made on ths basis of the
anslyst's judgement of s match betveen the mass spectrum
from the sample and & msss spectrum from s reference
lidrary. This {s often done for the large mumbder of
cowpounds found in a widescan organic snslysis.

b, Confirmed

A confirmed identification requires that the chromato-
graphic retention time sud the mess spectrum of the unknown
compound match those of & known standard of the tentatively
1dentified compound. This is often done in wideecan snalysee
vhen standsrds can be obtained for tentstively identified
compounde that are of concern.

The normal QA/QC requirements for quelitstive analysis sre (1)
snslysis Oof & blenk, (2) anslysis of duplicate samples and (3) use
of s calidration compound (ususlly Decafluorotriphenylphosphine,
DFTPP) to assure that the mass spectrometer vill produce mess
spectrs that can be compared with lidrary spectrs.

Semi-Quantitative Anslyais

Semi~Quantitative Anslysis extends the informstion provided by e
qualitative snalysis to include some estimste of the smount of
anslyte(s) present. The method of semi-quantitation involves the
comperison of detector response of the snslyte(s) with that of sn
interns]l standard. The estimeted concantrstion 1is obtained by
sssuming & unit response factor between the anslyte(s) and the
internal standsxd(s). An indication of recovery from the sample
matrix 48 odtsined froe the recovery of the surrogste internsl
standard(s).

Quantitative Analysis

Quantitstive Anslyeis provides for the accurste sssessment of the
amount of anslyte(s) present in a ssmple. To be adble to do qusnti-~
tative anslysis one must knov the identity of the anslyte so that
standsrds can be prepared for spiking snd for the generation of
cslidbration curves. The method of quantitation is based on &
three-point calidbration curve using stendards of the anslyte(s)

of interest over the range of concentrstions in the samples. A One-
poiot calibration method can be used (ss with the laboratory dests
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D.

system) provided that linesrity hss been demonstrated over the
concentration rauge of the samples using standards of the snalyte(s)
at three concentrations in the range. This calibration curve is then
used to provide concentrations of the analyte(s) 1a the ssmples vis
an externsl standards method or more preferably vie an internsl
standards method. Tor the internal standarde method, the quantita-
tion internal standard is added to each of the standards (just as
vith the sasples) prior to instrumentsl analys{s and relstive Tesponse
factors are determined.

Por quantitative snslysis ths msss spectrometer {s operated as a ges
chromstographic detector. The MS is therefore tuned and opersted in
8 manner specified in the approved method rather then using s calidra-
tion cospound as required for qualitstive snalyses.

Quslity Criteris and Remedisl Action

The inclusion of QA/QC measures into an snalysis progrsm has 1lfittle
mesning unless the results sra interpreted and appropriate sction is
taken vhen necessary. The ability to do this assumes some set of
criteria thet will trigger s Tresponse or remedial action. The following
subsections descride the criteris that sre used in the Ultratrace
Anslysis Group to evaluste vhen quality control dsta indicste s need

for corrective messures snd vhet remedial action will da teken.

1. Quality Criteria

The overriding quality criterion above all others is: Do the results
mest the needs of the customer. This determination will be made
joint'f;'bctvun the customer snd the snalyst. The analyst must
exercise caution in not allowing the customer to overstate, misinter-
pret or unintentionslly misrepresent the dats. In addition to this
prime quality criterion, the following conditions must be met:

8. Blanks - In the event that a blank producss s positive value,
it may oot be used as & valid blenk if it exceeds 10% of any
reported value for a sample.

b. Recoveries - Recoveries for sll surrogste snd native spikes sust
11¢ in the range of 50<Recovery<l50%.

¢. Precision = Precision vill be cslculated based on the recoveries
of surrogate internal stsndards. Average recoveries will de
calculated with t standard devistion for each sample set. Repli-
cate analyses and lov snd high native spike recoveries mey aleo
be used to provide additionsl informstion/insight into the
precision of the anelyeis.
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4. Linit of Detection ~ The 1imit of detection (LOD) will normslly
be stated as s the valoe of the lov level native spike 1f it 1o
recoversd and quantifisble. Should ths low levael native spike
aot be recovered, the LOD will de stated se ) the velue of the
high level native epike 4f {t ie¢ recovered and quantiffsdle.
Should neither epike dbe recovered, s decision must bde made
regarding the sdvisadbility of reprocessing ths samwple. Should
sll samples contsin such lsrge qusntities of the snalyte(s) that
the levels of the low and high epikee sre insignificant (<10%) by
compsrison, the value of the LOD becomes less importeat snd is
simply ststed as the LOD for the instruments]l snalysis process
deternined by the snalyais of stesndarda snd ths sdility to recover
the surrogste aspikes.

8. Accurscy -~ The sccuracy of the snalyses {s best determined by
analyzing somse sample vhich contsins the analyte st some
predstermined level (s.g., an NBS stsodardised ssmple). 1f
this type of standard is not sveilsdle then the low level and
high level spikes cen be used as ¢ measure of the accuracy of
the snalyses. Resulte must fall within s range of 75% to 120%
of the excepted value for the anslyses to be considered valid.

1f the sdove quality criteris are not met the snalyet will immediately
sesess the need for sod extent of remedisl sction that msy be mecessary.

Remedial Action

The first course of action will de for the anslyst snd/or group
lesder to contact the customer and discues the results pointing out
ths limitstions of the dats indicated dy the quality control results.
At this point the ovarriding quality criterion of customer needs will
bDe sddressed first. It could be that the customer's needs sre met
wvithout seeting one or more of the other criteris. In such & csse no
resedisl action is necessary. It could elso be that the customer has
such 8 demand for tightness in ths resulte thet his nseds sre not met
even though the other quality criteris srs. This would trigger further
analyses with tighter quality control designed sround the results
odtained (e.g., replicstions of positives to better sstadlish
precision or spikes of non-detected samples to detter estadlish the
1init of detection).

In comsultation with the custoser sdditional experiments will be

designed including the sppropriste quality control to ultimstely provide
the results of sufficient quality to meet the customer's nseds.

This section deals with the subject of data snd how they are obtained, recorded and
reduced 80 ss to be usesble in a report and yet readily svailsdle for referzal and
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The samples vill be lsbeled with s log number at sampls login sccording to the
procedurs described in ths BSC Section GLP Manuel. When delivered to the Tesposeibdle
technicel person. the samples msy then receive additfons] labeling as deened meces-
ssry. This additional labeling vill be documented 1in & laborstory logbook snd/or
aotebook. These logbooks and notebooks will be used by the snslysts to record sil
pertinent work snd results obtained from the samples. The laboratory notebooke will
be filled out in sccordance with Monsanto Unifore Notebook Procedures.

All rav dsts genersted for s given project, which cannot be conveniently placed in
t:: lsboratory w::.b:ol so..a chro:unt-a. computer output, etc.), \v{lg be filed
under sose prescr order (i.s., log nuaber) in & centrsl fi1

of the Project Leader snd/or QA l;cch)ht. ¢ uoder the supervison

Most of the data generated by the Ultrstrsce Anslysis Group are ¢ er

on saguetic discs. la order to archive these dats the -po:u:c (::‘:“:no‘:: ::::.‘
number sssocisted with ths snslyeis will be written down in the laborstory sotebook
and/or instrument logbook. When the disc 1e completely full of dats sn entire
wogdited disc image or copy of the files on the disc will be transferred to segnetic
tepe. A logbook will be kept for recording the disc number, name snd prefix sssoci-
ated with it, along with the associsted tape and file number to which the dise was
trensferred. An exasple of such & logbook 1s given in Pigure 3. When the dste sre
traneferred s verification progras is used to check all tranaferred records for
correctness. When tapes sre filled (they typically hold seven to ten disc imeges)
they should be stored in s fireproof vault.

All calculations of the results of the data will be specified in the method used.
These cslculstions will be entered in the anslysts laborstory notebook unless they
sre computer genersted. In this cess, & copy of the computer output will be filed
with the raw dats. The Project Leader will be responsidle for checking the
correctness of the dste.

v. 1e Disposal

Sanples will be disposed of in sccordsnce with the instructions on the Analysis
Request form. The only exception to this would result vhen the snslyeis reveals
s problems vhich requires semple dispossl in s manner other than thst originslly
specified. If the Project Lesder notes from the results of the anslyeis that a
potentislly toxic product wes present in the samplas then the ssmples vill be
disposed of in s manner desmed safe Dy the Safety Department. The dste of sample
dispossl and the manner should be noted on the request form stored vith the rev
dsts completing the chain of custody of the sawple.
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Tope ¢ (File 0)

GO b9y
661
GO 6%)
GD69¢?)
Gd69/e)
coi8(e)
GDH(’?
ey
D132

~ Xt

. s edaa (1)

&

MONS 023973



