M. Nughes

AVTHORS :

"m NO. 1 MOA-504

Monsanto

MONSANTO COMPANY / DAYTON LABORATORY / DAYTON, OHIO 45407

ESC/DAYTON ANALYTICAL
{Departaent/Section) (Type of Report)

458

REPORT NO.: MDA-504

RECEIVED
JuL 20180

MONSEN O ._..f -9y
e s

OUIS

JOB/PROJECT NO.: 464.3110

DATE: 18 July 1964

PERJOD COVERED:
TITLE: ANALYSIS FOR INCIDENTAL PCB's IN VARIOUS PRODUCTS

AUTHORS: B. M. Hughes

ABSTRACT: Sarples of various products fror the Chocolate
Bayou Plant were analyzed for possible concen-
trations of PCB's. The results of these analyses
are showr 1n this report.

TECHNICAL APPPOVAL: 00 M(wal ~

. Brooks
-, '\“\' Semor Research Group Leader

A;y;l vi ) Sl

R. F. Ivory <
Environrental Sciences Center
Service Project Manager

TITLE: ANALYSIS POR -INCIDENFTAL PCB'sS IN VARIOLS PRODLCTS

R':QTDWT-.n nmvﬁ Wapm\l 7-¢f-4y

Sibl digimu i
RESTRICTED DISTRIBUTION: (see over)

COMPANY CONFIDENTIAL

m- mt 4s the property of llonumo Company and the

ds v ible for its g and disposition.
It. containe CONPIDENTIAL INPORMATION which sust net be
reproduced, ravesled to unauthorized persons or sent owtside
ith proper horisation.

cory wo.: ¢,

MONS 022972



COPY NUMBER
1 J. N. Blanchard 1200
2 R. b. Gray 1200
) B. M. Hughes 1250
4 R. F. Ivory 1250
$ Central Filea» 1230
¢ Technical Reports Librery R2C

NOTE:

Distribution of this report is restricted.
additional copies should be made throug!

ABSTRACT ONLY

H. A. Woltermann

Recuests for

the prancaipal

contact at the Monsanto location involved or the Manacger,
Environmental Sciences Center, Dayton Laboratory, Dajton,

Ohio.

ACKNOWLEDGEMENT

Contributions of the following Dayton Laboratory perscnnel to

this project sre gratefully acknowledged:

Anslyses:

B. M. Hughes
D. McKenzie
B. Williams

CONFIDENTIA

CONPANY

WONS 022973



AWLYSIS REPORT

DATE: July 6. 1984

LOG NUMBER: 1-84-04-10-0) PROJECT ND: 454.311109
1-04-04-11-0)
1-82-64-12-02
e e

{nizotate Bavou/ivety
Environmenta’ Sziences (erter
rontg~to (0ro8”y /Dayten Laboratory

1515 Nicheias Roao
Sayte~, O 2 454¢

Title: Anatysts of iIncidents! PCBs In Varlous Products

Sta-z2° g Sa=ziirg Mettoc Nite): Satzes suct'led by cutt
62872872 £22092210 Petndz NDler: BIESDY, PIENIC
ege2anz Arayuty meln o2 Nty o PR

Fing' Rega-s Fite Nois;: AdILiE

Tat'e Flle neisd: 83118, £3i118, X116, €21:18, F31110. G21:.8, m3:1:2
L€

Taz'es ) throuys O suvarize !ncidente’ PCH Result: for 2ne ara'ys'ls oF
varto.t (~czciste Bayc. Plant proouct:.

Alsn ‘gl cec sre:

1! A D lef exp 878t'on cf the tatles.

2) Suwwar les of the adove referencec estraction anc 8-aiysiy metroct.

3) Anaiys's request Information generated for this croject.

4) A brief description of my Intespretatior of the In-identa' PCE
regutation.

S) A copy of the ESC/UAZ GLP Ranual.

PLEASE NOTE:

11 the resuits shown In the tadles demonstrate that these products
tont "o quentifisnie Incidenta! PCBs. However Tatles 6 and 7 show that
the .straction method used In the onalysis of A-215 d6 0/4, A-230 123-1,
ong A-220 06 S/D deitroys CLI-BP through (L3-BP congeners and therefore

MONS
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these threr Products must De resnalyzed for these three classes . ¢ compouncs.
Due to the high stadliity of the sample metrin (which congliets primp-ily -.f
1in¢ar alhy! Denzenes). these three products may not de analy2adle for (L1-BP
trrough CLI-BP with LOOS ©f | uwp/p. Incidenta) PCBL shou'c De analysed In
the sterting materias's vsed to produte these three products in orger to
circumvent these prodlens.

ANALYST(S): B. Maso)-Mughes, Davfo Nenenzle 970 Barbare Wililas:
ANA_YST APFROVA, : P J\,

MONS 022975



Tabls 1. Mesults of Inciderts! PCB Anstyses.

Project Mo: 484.31118 Dete: July 6, 1904
Semple loentificetion
Thermino} vP-) Tnerminol vP-|
Tonk S8TS (Oup!tcate)
Congener Ana'ytics! LOQ(a)
Class Hetnod (vg/g} Concentration (ug/g)
CLI-8®  MSANQ? T NQ(b) o T
CL2-B> - - - "
()-80 - - - -
CLa-80 - - - -
CLs-op - - - -
CL6-80 - - - -
CLr-g0 - - - b
cLe-g> - - - -
CL9-8p - " - -
CL10-BP - - " -

BTN I AT IR E Rt RSN C ARSI TR SNSRI IR NITIRUSPTTIITRRLIIYTY

Surrogate Spixing  Amount
Comoouno Acded{vg/g} Recovery (%!

3,:4.3°4°-CL&-06 1.0 L] 89

ISR RN VSRS IS IR AN SNSRI IR I I I IR NCTI NI NETITITISNRTIINSTEL

Document

£5C txtraction meinud PCEXIC PCEX10

Dete of Extractica 6/20/84 6/20/84

Senple Amount Extracted (9) 1.0940 1.0633

txtract Final Yolume (m)) 1.0 1.0

Extract Ditution 111 150

ESC Extract or Sangle Munoer PCB-461 PCO-462

Dote of CGL/MS Anelysls 6/29/84 6/29/84

nS FRN 19491 ,194% 19492, 19497

PO NSRRI ARSI PRSI NSNS PRI RPN I NI I RN ISR r NI NS P PP RSN TR RARRSEIRTRENISRY
Footnotes:

(8) LOQ ~ Limit of Quentitation In ug/g. Signal-to-noise ratio is greate-
then 10 when this amount is enalyzed using the adbcve reference:
Ansiytical end Extraction Methods. The following letters
tngicate how this value wes determined:
€ - estimated from PCS congener standerd analyzed under the

seme conditions.
N - measured from native spiking of saxrle matrix.
S - estimsted from surrogste spiking of semple matrix.
¥ - measured in validation experiments of similar sgmple matrin,

(d) NQ - Not Quantitatable. The congener concentration Is below the LOQ

valve.

Teble stored In flle: BI1110::19

Analyst(s): 8. Reson Hughes and Davig McXenzle
Anglyst Approval: < Thon> MONS 022976




Table 2. Mesulits of Incidental PCB Anelyses.

Date: iy 6, 1984
Sample ldentificetion

Project Mo: 48e.31110

Dipheny! Oxice Bethoo Blenk

Tenk 5873 (Thermino! + OPO)

Congener Analytica! LOQ(s)

Cless Method tvg/g) Concentration {ug/9)
CLi-op RSAND3 1(N) Nb) NC

(L2-87 b s - -

CL3-0P " " . -

CLa-BP " " " "

C.3-8p - - . .

CLé-pP - " - -

L-pp " - - -

CLe-op - " - -

Ly-p¢ " - - "

CL10-82 - - - -

SE0IReT RSN I E SN NI YIRS E S eI IR INTREOIRTRSARINEURTRNTIIET
Amourt

Surrogate Spining

Compouno Recovery (1)

Document et ion

£5C Extraction Methoc PCEXI0 PCEX10
cate of Entractior 6/20/€2 6/20/84
Sample Amount Extractec (g) 1.0%10 0.0
Extract Fina! Volure (m}) 1.0 1.0
Extroct Dilution 121 1=l

£5C Extract or Semole Number PCB-463 PCB-466
Date of CGC/MS Analysis 6/29/84 6/29/8¢

"S5 FRR 1948¢,19498 19482,1929%
P PR ENT NS eI A IR AR SN Ee TN IR aS RSN TISNTSSSRSSS SNSRI
footnotes:

(8) LOQ - Limit of Quantitation In uyg/g. Signal-to-notse ratio Is g-eate
than 10 when this amount is enalyzed using the sbove references
Anplytics) ano Extraction Methods. The following letters
tngicate how this value wes determined:
€ -~ estimeted from PCS congener standard snalyzed under the

same conditions.
N - measured from native spiking of saveie metrix.
S - estimeted from surrogate splhing of semole metrix.
¥ - seasured In validetion experiments of simllar sample metrix.

{d) NQ - Not Quentitatable. The congener concentration fs below the LOC

vplue.

Tedle stored in flle: CI1)1B:MM:19

Analyst(s): B. Meson Mughes and Davic McKenzie

Anglyst Approvsl: : MONS

022922




Table 3. Mesults of Incidenta) PCB Anelyses.

Projoct Mor 484.31110 Dete: July 6, 1984
Sevplie lgentificetion

formeidenyde formatdehyde fethod l!v-:
Tank 0302 {Dup!icete) (Formaldehyde )

Congener Analytical LOQ(s)

Class Method {ug/9) Conceniration {ug/g)

CLi-p» n5AND) 1(N) NQ(b) NQ NQ

CGL2-0¢ - - - - -

G-pp " " h - -

CLa-pp " ” - " "

CLs-0F . " b b h

CL6-p° " " - - .

<@ 4 - " h " -

tLe-8° - - - - "

[ 5 4 v - h " -

CL10-0° - - - - -

SN T I PN eIt E R AN NN ARSI NI AR RTATOO RSN IRIIIIIRRIAYSSE
Surrogete Scining  Amourt
Compouna Adoea(ug/9) Recovery (1!

1.0 8) 9 141

E9C Ex2raction metnoo PCEXD? PCEXGY PCERE?

Dete of Extrection /2784 1/2/04 /2784

Samole Amount Extracted (¢! 1.3454¢ 1.1519 0.0

Cxtragct final volume (™) 1.0 1.0 1.9

Extract Dilution 131 ) 1:t (R

(5C Extract or Semole Nuwber PCB-515 PCB-516 PCB-513

Date of CGC/MS Analysts 12.7/3 172,11 172,173

”S FRN 19532,19%6) 19533.19562 19534.1956)
aese PN NENETETESNE TN NIItIIEaERIRINEIsEERANRS NSRS RERERTTTORRETTT

footnotes:

(81 LOQ - Limit of Quantitetion in ug/g. Signal-to-nolse ra%lo s greater
then 10 when this smount 1s analyzed using the above referencec
Argiytical and Extraction Methods. The following letters
Ingicete how this value was Oetermined:
£ - estimated from PCB congener standerd snslyzed under the

seme conditions.
N - measured from native spiking of sampic matrix.
S - estinated from surrogate apiking of sempie metrix.
V - measured In vallidetion experiments of similer semple matrix,

{b) NQ - Not Quentitatable. The congener concentration Is below the LOQ

valve.

Toble stored tn Files DINNIBMYY

Aalystis): 8. Rason Mughes and David Ncxenzle
AnSlyst Approvalt: : MONS 022978




Tadle 4.

Project Mo 484.31110

Resuits of Incigents! PCB Aelyses.

Bote: July €, 1904

Semple [dentification

NTA Lot Alsodium
nitrilotrtacetote)

10A Lot 8 (acto.
noibn.ory)

Analiytice! LOQta)

et hoa fvg/9) Concentration {ug/g)
-2 HSANC) 1(N) wQib) N
CL2-p8 - - - -
CLy-BF - - -
CLa-p= - " - -
L5-0F " - - -
£1L6-0° - - - -
CLI-80 - " - -
CLe-oc - " " -
Lo-0° - - - -
CL10-BF - * - d

S9N NNRENS NIRRT NS I RRESRSRESNNNIISSTIIRSSTRRIPRILRINIIYS

Recovery (%}

Surrogate Spiking  Amount
Compound Adgged(ug/9)
J.4,3°4"-CL4a-06 1.0 8€ 136

PCEXD?Y

ESC Extraction Method PCEXO?

Dete of Extraction 6/22/84 6/22/84

Semgle Amount Extracted (g) 11418 1.0889

Extract Final Yoluwe (ml) V.0 1.0

Eutract Dilutior 1:1 10t

ESC Extract or Sancie Mumder PCB-467 PCB-468

Dete of CGC/MS Analys!s 1/2.173 1/2.113

nS FRN 19516, 194545 19517,19546

SN NENEAEEETIINNANASSEENIATIEITEINNIINITISRSNINEIATASASTARSCRITTARIENRRRETSY
Footnotes:

ta) LOQ - Limit of Quentitation In ug/g. Signal-to-noise ratio is preate-

than 10 when this amount s snalyzed using the above referenced

Angiyticel ano Extraction Nethods. The following letters

Ingicote how this value was Cetermined:

€ ~ estimated from PCB congener stendard analyzed under the

same conditions.

N - measured from native spiking of sampie matrix.

S - estimeted from surrogate spiking of sample motrix.

V -~ messured In validation experiments of simllar sasple aetrix.
(D) NQ - Not Quantitatadble. The congener concentration 1s below the LOQ

valve.

Jable stored in file: E31)10:MM:19

Analyst(s): 0. Mason s ang David Nckenzle
Analyst Approvelt M

MONS 022979




Table 3. Reswits of Incidentsl ICB Aelyses.

Project o3 484.31118 Dote: July 6, 1984

Sevptie loentificetion
WBA Tenk 326T12-2  MHBA(Oue) Rethod Blans
(altmet feed supp!.) (m0A)

Congener Analytice! LOQ(a)

Class Rethoo (vo/9) Concentration (ug/g)

Q-0 NSANC) HN) [1-}]
CL2-8° °
LI)-92
CLe-9°
CLy-0P
CL6-0F
wr-pp
CLe-o0
CL9-8°
CLi0-07
B S PEIEEEE IR AN R A eI AT IR NT AN RSN AR I ANSTE ISR RSIESRRTTES
Surrogate Spiking  Amount
Compouna Agded(ug/g)

(R A L IR ) IE
AR RS
rrrr i g

[E B R B )

Recovery (1)

3,4.3°4°-CL4-06 1.0 102 1] 9!

SN EEAR TN SRR A IR I I T I RSN AR NN NI NSRERIFRITIINUILNTSIISRDONNTY

.
Documentet fon

£SC Extraction Method PCEXO? PCEX0? PCEXD?

Oate of Extraction 6/22/84 6/22/84 6/22/84

Serple Amount Extracteo (g) 1.1626 1.0227 0.0

Extract Final Volume (ml) 1.0 1.0 1.0

Extract Dilution 1:) 1) i1

£SC Extroct or Semple Numbe- PCB-469 PCB-470 PCB-476

Date of CGC/mS Anplysis 172,173 /2,173 22,1/3

nS FRN 19518,19547 19519,19548 19525, 19553
09800 ETEIARsEIIINIEES ISR ETERASICAse USSR TINRRTIIRERNSERTIRITRCAITIRIRLS

Footnotes:

(a) LOQ - Limit of Quantitation In up/g. Signal-to-nolse ratlio is greate-
then 10 when this smount ts analyzed using the sbove referencec
Anslytica) and Extraction Nethoos. The following letters
ingicate how this value was determined:
€ - estimeted from PCB congener standard analyzed under the

same congitions.
N - messured From native splking of sanple matrix.
S - estimated from surrogate spiking of sample metrix.
V - messured in validetion experiments of simller sample materix.

() NQ - Mot Quentitstable. The congener concentration fs below the LOQ

velue.

Table stored In File: F31118:M4:19

Analyst(s): B. Mason Hughes and Davig Mexenzle
Analyst Approve!: L [\o—
MONS
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19!0 6. Resuits of incidenta) PCB Analyses.

Projget No: 484.31110 Detes July 6, 1984
Sanple 1dent'fication

4-218 o% O/ A-230 123-1 rethod Blase
Congener Anplytice! LOQ(S) -
Class Rethoo tug/9) Concentration {ug/9)
Li-o» RSANS)Y - NA (L) NA NA
CL2-8° - - . - .
Ciy-2= - - . - -
CLa-8> - HEH LTES] NG (%}
CLe-2s - - " - -
CLe-8: h - h - -
CLr-27 - " - - "
cLe-p: - . . - -
CLY-8° h - - - -
CL10-8F - - - - "

Svorogete Sefh g

[l
£8C Ertract o~ Sa~:c'e N.-te-
Dece ¢f CGI/v: Aaiyt's
”s FRN
SOSINERESTEL IS IR ARSI NIASEUINETEI SIS NSRRI NCRNASNSESUININRRNUINUNISIITRES
Footnotes :
{a: LOC - Lim!t of Quantitatlon In ug/3. Signal-to-rclse ratis i3 gueate-
thare 10 wen this S0UNt s s-atyted us!ing tne atove refere-cec
Arg'y2ize’ and Extraction met~ocs. The following lette-s
indicate how this velue was Oeterr'nec:
N - messuted from native splking of semple mat-ix.
(2) NA - Not Analyzed. Tne ESC extraction method usec In trese ane'yses
destroys CL-02 through CL3I-BP congeners. Therefore nc LOJ co~
De establisred for these compounds In these sarc'e:,
(c) NQ - Not Quentitatable. Tne congener concentraion is delow toe LOJ
velve.

Table stored In file: GI1110tM:1Y

ST et Anslyst(s): 0. Mason s and Devj Mcxenzie

Analyst Approve': 71‘4*'-~
d—

MONS
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Table 7. fewits of Incidenta) PCB Arwlyses.

Project No: 4431110 Doter Suly 6. 1984
Sargle loe~tificat on
A-220 € /5 A-228 o€ §/° -
(Oweltcese:
Congener Anelyzica’ LOO(S) - -
Class Rethod  (v9/g) CM"_W.HM .
(L1-8°  mSane? . . piTTTrTTemeesseessaaee
t.?—Q" - - - _
" HN: T3] .-

SIS P RN IR NSRRI AN TP IS IO BRI NAINNITNSTEIINTIISSNIINANRIRS L
vs  Amaet
ies  Ama_et

Azzeziuy’y’

Serzie Amooct Ext :
Everazs Finy' valyre (= °

Ere brution

€57 Ev2-02% ¢ Samsle Noder oC3-472
Date ¢ COL/~t Arg ye't 2,112
S Fn 19%20,195¢%”

l'llIlll.l.l.l‘l'Ill.ll.l'llllllllll.Dl'lllll.llll.l!llllt:llllltl'lv!:'
foct~otes:

(@) LOC - Limit ©f Quantitation '~ ug/9. S'gral-to-niise rat ¢ is greste

tne= 10 when this amoont 1t ana'yzes uting the adcve ~efe-e~cez
Ana'yticel anc Extraction ®einoCs. Tre follow'ng letles
ingicate hox this value was determinec:

N - measured from native spiking of sarc'e mez- s,

(T} NA - Not Analyzec. Tne ESC extract!on metnod uses Ir trese 8-3°,se:
dessroys CL-8P through CLI-BP congeners. The-efore nu 0% co~
be estab!ished for trese compounat.

{c) NQ - Not Quertitatadle. The congener concentration s be'os t™e OQ

velve.

Tetle stored in file: MII1IQsMNILY

Analyst(s): 0. Meson Hughes end Deyld Mckenzle

Analyst Approval: 7%.»

MONS 022982



Teble 8. Results of Incidental PCB Anelyses.

Project Mo1 484.31110 Dote: July 6, 1984

Sample loentification

KSL 30 Sax G SA
Lot CBC 9029 (ot CBO 031037 Lot CoC 102511
Congener  Angiytice! LOQ(a)
Sethoo (vg/9) Concentration {ug/g)
nSAND2 (XL} NQ(D) NO NG

BB REIEREPERIT TR E R R aEs AN NasRaNeesRNESERIRTIIETICTIRORTININTRS
Surrogete Spiking  Amount
Corpoune Agoedtug. ) Recovery (1)

ESC Entrpction Methoa PCExD? oCERD? PCERCY

bate ¢f Catraction 6/22/84 6/22/8¢ 6/22/84

Serpie Amount Extracted (9! 1.0266 1.0382 1.0%98
Extrast Fingl Volume (m!) 1.0 1.0 1.0

Extract Dtiution 131 121 131

€5C Extract or Sencle Numder PCo-47) PCB-474 PCB-475

Date of CGC/mS A-a'ysts 172,13 /2,173 142,373

nS FRN 19520,19%49 19522.19%5) 19523.19852
Dl’.'lllllIIII...llll.llI.Il.'cl.l.llllllll.ll.lllllllllllllllllllll!lllllllll
Foctnotes:

(8) L0Q - Limit of Quantitation In ug/g. Signal-to-noise ratio is greater
then 10 when this smount Is snalyzed using the above referenced
Ansliytice! engd Extraction Methods. The following letters
tndicate how this value was Oetersined:
€ - estimeted from PCB congener standard snalyzed under the

same conditions,
N - measured from native spiking of sampte matrix.
S - estimeted from surropate spiking of samole matrix.
V - measured In validstion experiments of simiier semple matrix.

(b) NQ - Not Quentitatadle. The congener concentration is below the LOQ

valve.

Tedle stored In fFile: 131110:m119

Analyst(s): 8. Reson s and Deyld NcKenzie
Analyst Approval: HONS 022983




OETAILED DXPLAMATION OF IMCIDENTAL PCB TABLES

In on effort to strasmiine reports generated by ESC on iIncidenta) FCBs
present In g wide variety of meterials. using & wide veriety of technigues.
Stenderd Extraction Methods (SENs) and Stencerd Analysis Methods (SAMs)
Nave been developed which Can be eas!ly Interfeced with each other, An
svbrevisted form of these SENs ano SANS has Deen storec on the Mewiett-
Pochard 3357-LAS computer system used by ESC. 1n an effort to communicate
these detalls with customers of ESC, this Informstion Is supplied with each
Incigenta) PCB analysis. However, mpny projects involve o very sme)l nymder
of samples which are not necessarily the same motrix. Tnerefore, to reduce
costs of generating reports for these small projects. major Information on
tne technica) Oetalis of an analysis are presented in tabular form within
the save table which reports the cate. .

Eazh tevle includes & genera) title. ESC Project Number ana Date on
whigch the tadle was generated. The spmple identification 1s the Customer
Igentification which was On the sanple bottle. The nert section of the tatle
gives results for tne particular PCB congener class 11sted. Tne leve! of
quantitetion {(LOQ) using the Analiytical 810 Extraction Methods thown ir the
tedle. Is given for each congener cless. Tnis LOQ is cetermined In one of
four ways and is Oescribec In the tatle footnotes.

Tre nest section of the tadble ceals with quality control useZ in es:n

samole analysis. Tne surrogate spiking compound (IFf usec) which is acaed
20 the soncle before extraction and snalysis. Is 1isted. along with the amc.""
a33e0 and 1 Recovery measured for esch sampie. The final section before
the fooinotes Oeais with how each spmp'e was extracted and dats Cocumentatio .
Tne ESC Extroction Method. Date of Semule Extraction. Amount of Samcle
Extracted. Extract Fina) volume, Extract Dllution ang ESC Extract or Sewxiie
Mater give critical extraction cetalls of the analysls. Tne oste of CGC,ri
a1alys's ang the mass spectromete- file reference numder (FRN) Oocument hoa

T a2 when the ex2racit of sarole was andly2ed and where the raw dats is sicrec.

At the bottom of each tadle, snalysts involved !n extractior and enalysis
8¢ listed, along with provisions for signature of the responsibie aralyst.
Infs tadle format ts both compact ana precise. It was developed in o
stiempt to quickly and accurately generdte date which the customer can
Quithly ang atcurately evaluate. It should Inciuce 8il reauired Informetior
for certificetion. [If there are any suggestions concerning this forms:,
pledse contact me at extensions 396. 209. or 409.

B. Rason Mughes
Senlor Research Specialist

Environrental Sciences Center
nonsanto Company

Dayton Lsborstory

1515 Nicholes Rosd

Dayton, Onio 45407

Fille: INEXPY:mn:SP

MONS 022984



The following peges describe Stendard Extrection fethods end Standerd
Analysis Methods used for this project.

MONS 022985



£5C Standerd Anelysis Nethod (SAN) ESC Standerd Anelysis Methoo Mo:
TINE: Organic Compounds in Solvents NSAND3

ANALYTICAL INSTRUMENT AND MOOE OF OPERATION: MP-S9858 Cap!llery GC/MS-Selected
lon Monitoring with Reviston-f
Muiti-drive softwere.

Typica! Run Time: 3 - ¢0 min,

Typical Muitiplier Voltage: 1000 - 2800 eV

Typical Dwell Vimes: 200 - 500 msec/mass

Razimm § of Masses: 20

Ucnroh Energy: 70 ev
TYPICAL TrP{CAL TYPICAL I¥PICAL
ANA_YTE INSTRUMENT LEVEL PRECISION ACCURACY

OF DETECTION (LOC) ® 10X 10D @ 107 L0z
(ue/lnl) [§3] (£ 8

Organic Comoouncs

eluting Detween

toluene 870 n-(d-ane 0.01 - ¢C.t 3 23
INTERFERENCES AND LIRITATIONS: Ana'yle characteristic mass must be chrorata-
grephica’ly resolved from other eluting compounds -Hch produce the sate mats.

CHROMATOGRAPHIC COLUPN: J0-meter fuses siilca JAw oa S (0.25 WM wive
wide bore (0.2 m)

CA_ IBRATION AND STWAREXZAHU-

Quantitative: Use internsl stendsrd quantitation tecrnioue
anc calidrate Instrument response factors fror stagerd soluziors of snalyte:
of interest.

Qualitative: When muitiple charscteriszic masses a“e
monitorez for & glven analyte, the ratfo of characteristic mess responses
must De within 203 of those for the suthentic stenderd. For PCB analyses,
the characteristic masses which are monitored sre the molecular lon containing
a1l 35-CL tsotopes and the soiecular ion containing one 37-CL tsotope.
$ince the sbove referenced snalytical instrument can monitor nO more then
20 messes n a single enelysis. Incidental PCB analyses require two fnjections
of each sanole in order to snalyze from CL-bipheny! through CL10-bipheny!
1somers, snthracene-di0 and the surrogate spiking compound. “he following
suwerizes the messes and approximate retention time regions monitored In
these two caplilary GC/nS-SIN snalyses.
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ANALYSIS #1

Argiyte nasses Retention Times (minutes)
CL-0P 1somers. anthracene-gi0 188,190 1" -2t
CL2-0F lsome-s 222,224 -2
3.4.3°,4°-CL4-BP surrogate 296.298 21 - 28
CL5-0P isomers 323.9.325.9 2t - 28
CL7-8% Isomers 391.8.393.¢8 26 - )
C€.9-87 isomers 46).6,463.6 8 -39
ANALYSIS §2
a"threcene-gIC 186,188 1¢ - 3
CL)-BP tsorers 255.9.2%7.9 14 - 22
C.4-B% 1g0me-s . 269.6.291.8 - 23 - 29
CL6-0° tsomers 357.8.3%9.¢ 22 - 29
CLB-BP Igomers 421.7,429.7 29 - 30
CL10-8° 1somecs 497.6,499.6 29 - 20

CALCULATIONS: Analyte concent=ation = (Anglyte 8rea)/(A~a)yte RIF;(9-ed of I,

where: A“d'yte @-¢a i3 the charatteristic mass area of the ans'yle.
RO i3 the reiative response fastor fo- the ana'yte.
15 fs the interna’ s%ancard and s usually anth-acere-ci2.

RO o (27a'yte 0-es in stendard)/(corc. of angiyte){ares of 1¢
PL2 concentrations a-e catculates ir one of twc ways:

1) IF an Aroclor formyleZion ca~ be idert!fied from tne patterns of PR
isomers. seleted PCB Isomers or classes of Isomers (1. e. all CLa-Diphe~,’
isomers) are uses to auantify the Aroclor concentration. Relative Response
Factors are calculateo using the concentration of the tota! Arocior for-
mulation Iin the adove MRF equetion.

2) 1 no uniaue Aroclor formuistion Is present. then the tota! PCB
concentration 1s calculated by using stendard solutions contalining know~
mounts of chiorcbipheny! through Oecachlorobipheny! fsomers to calculate
Relative Response Factors In the sbove ARF equation. The RRFs for the
corresponding PCO isomer classes are used to celculate tota! PCO isomer

ations in sanples.

SAFETY PRECAUTIONS: See PCO handling protocols In lasboratory safety menus!.
DATES OF METHOD CREATION AND METHOD UPDATES: 12/9/8)
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£SC Standerd Extrection Method (SEN) ESC Standerd Extrection Nethod Mo:
TITLE: PCOBs In astrices contsinir) PCEXO?

scidic grows
RATRI (X)), (CES)s TYPICAL SAMPLE  TYPICAL EXTRACT
$12€ VOLUME
cerbony!ic scids., chioropnhenc!s, and tg) (m?)
ony 8lhyl or gromatic COmMPOUNG 0 ccmeecevmenen. mcceccrcana
that ts acidic In neture 0.5 - S¢ 1 -0

TYPICAL ANALYTES: A1242,A1248,A12%4.A! 260..66 PCB Isomers Mmoo~ throug™ deza-
entoro-dipheny! .

INTERFERENCES: Any electron capturing TYeICaL TYPiCAL
species in the retention time regfon SURRCGATES RECOVERIES ()
of trichiorobiphenyl Isomers through = ==eececcas  cececcevemmnnes
octachlorodbipheny! fsomers for ECANOI .

o~a [CANC2, Ay species In the pentecricrodenze: ¢ 8 - 122
s0pr00r 1ate retention time regto~ 2.4,6-trichloro-

which give the seme relative charac- biphe-,y’ $0 - 12C

te- st c mass resoonses as PCE fsomers 3.3 .4,4°-tetraz" 00

for MSAND3, biphenyl-aé S¢ - 130

APPARATUS AND MATERIALS:

Burdick #7¢ Jackson hexase for sarole extractior.

Potass!ur nydrosioe 30'utio~ (2 M) to tonize 8CidIC functioral g-oups.

Pistilied celonized water for dilution of the potassium hyd-ocice.

Potassiur hycroxice pe!lets.

Stilca gel columns Impregnatec witn potassius permangarate, s ifuric oc'a,
870 potassium hydroaide.

disposadie glasswa“e.

m'unoas: Rethoo aoo!tes only to matrices which are hyc-o'lizatle usi~g @
2" potassium hydroxide solution. €C SAMs g-e ve'!la for CL3-BP througt CLIO-
82. S Sarg gre vallc for ot PCBs from CLI- through CLIO-B-.

SAFETY PRECAUTIONS: See PCB handling protocols In lasdoratory sa‘ety manual.

emevave

DATES OF METHOD CREATION AND UPDATES: S/14/84, 6/20/8¢
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FLOM SMEET PCFSO?
FOR £SC EXTRACTION NETHOD PCEXOY

Samm L 1D:

EXTRACTION DATE ang TIME:

VEIGH OUT SAWPLE INTO A 40
n VIR

SURROGATE SPIXE OF SAWSLE

AD0 15 mL 2 M KON SOLUTION
70 viaL

SHAKE UNTIL SOL10 15 INTO
SOLUTION

EXTRAZY 3 x S ml HEXANE

REDUCE SARALE VOLU™E TO
1-2 of Wil NSTROGEN AND

APP_Y TO COLUMA QUANTITAT WY,

ELUTE WITH 30 M. HEXANE

RRC EXTRACY § -==ececcomconn
LOG NO: ===mvevemmemnces
11 WEIGHT SAMPLE (1 Q) =e-ocmcevecocmescn
U3 SPIME mremommmmeemeeeeeeeoe
)
. RINSE COLUMN WIThn 2 X 20 m.
. 1 )} MEXANE
) n CLEAK-UP
. COLUMN DESCRIPTION
. 2% mL D1SPO PIPES
(et
. ; | cm N3 SO
H 2 4
. . e 4 cm 11 POTASS
(@] PERMANGANS E
SILICA GEL

1 em SILICK GEL
(1}

.
:
.
.
.
.
.
.
. .
H
N
.
.
.
v
»
.
»

P T R T 4 cm ACID S!L1Ca
. ' GEL
NITROGEN B Ow OOWN 70 1 mL [ ) H
: t om SiL1CA GEL
E ;‘ ..... oo 4 Cm BASE SILICA
CXTRACT NO: --mecccccacecmeoeee ' : GEL
[ .
DATE/TIME COMPLETED --~-c-r-veec/eccmcancas A/ GLASS WOO.

ANALYSTS ~oe--mooomeeo—cenane

€SC JOB W01  =o=-meomoceseooee
MONS
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€5C Standerd Dxtraction Method (SEW) E3C Standerd Extraction Nethoo Nos

TINEs PCOs [n Dipheny! ond eromstic PCEXSO
nthers
MATRI (X} , (CES): TYPICAL SAMPLE  TYPICAL EXTRACT
soll angd of) mixtures 5::?
o - e

TYPICAL ANALYTES: A1242,A1248,A1254,A1260,8n0 PCB Ssomers mono throug! Oece-
¢htoro bipheny!

INTERFERENCES: Any electron capturing TYPICAL TYPICAL
species I1n the retention time reglon SURROGATES RECOVERIES (%)
of trichlorobipheny! isomers through = ceesscccee accmcecacaaoo.
octachiorobipheny! Isomers for ECANO) .

oand ECANO2. Any species In the pentechiorobenzene  SC - 12¢
spproor fate retention time region 2.4,6-trichloro-

which give the same relative charac- bipheny! 6 - 120
teristic mess responses a3 PCB Isomers 3,3, 4,4 -tezrs

for WSANOI. chioro pipheny! 8¢ - 12¢

APPARATUS AND MATERIALS:

Surdick ano Jackson hexane for extraction solvent

Suifuric acifa fuming (151) to oxidize the matrix

Sultfuric ecia for acid wash

Sooium sulfate to ary the sample matrix

Sthice ge) columns Impregnated with potassium permanganate, sulfitic ecto,
#na potassium hyaroxlide.

Disposable glassware.

50 M centrifuge tudes

LENITATIONS: Method acplies only to metrices which co are hydrolyzatie vsing
8 fuming sulfuric acia {153) solution. EC SAMs sre valio for CLI-BP throuzn
CL10-0P, ﬂs SANs are vallg for all PCBs from CL)-BP tmouoh CL10-87.

SAFETY muu!lons' See PCB handling protocols in ubontory safety manual.

DATES OF METHOD CREATION AND UPDATES: 6/20/84

MONS

022990



.

FLOW BEET MCFSIO
FOR ESC EXTRACTION NETHOD PCEXIO

SAWALE 1D: -o--cmmecmemmmeeeeo e R MRC EXTRACT g ~-cccocccacann
---------- Seeeetmeee cmmecece LOG NO: coecesccieecacmane
EXTRACTIOn DATE ano TINE: e eeemmmmmemecceeaeacacecammmmeam—a-
VEIGH OUT SAMPLE INTO A 40
o YIAL {) WEIGHY SAMPLE () @) -vecomcvmcavncoaes
SURROGATE SPIKE OF SAMBLE [ )  SPIdf =-cececocammmnmscmommmceaseanns
A2D 10w MERANE tH
. RINSE COLU™. WiTh 2 X 2C r
1) wExast
AD0 S m. FUMING SULSURIC ACID . . )
{158) SHAYE FOR 30 SECONDS ANS | ) . CLEAN-UP
REMOVE MEXANS BY | mMINUTE . . COLuUMN DESCRIP™ 0.
. 2% m TISPS BIBLT

PIPET MEXANE ALONG W!TH 2 X § . |
RINSES (OC NCT SnaxE) INTO A o0 m.

vIaL
WASKH EXTRACT w!tw 801 SULFURIC AT!D [ ; . i----- : 1 ce N SC
RENCVE EXTRACT QUANTITATIVELY INTD . H 2
456 m. CENTRIFUGE TuBt : H
; P 4 ¢~ 11 POTASY .
REDUCE SA%F. € vOLU™E TO [ H : PEQANGANATE
B SILila ofL

3-% m WiTH NITROGEN AND
APPLY TO COLUMN QUANTITATIV.Y
: Voem SILI1CA SR

4 cm ACID SMLL2

CLUTE WITH 4G m HEXAME .
GE.

NITROGES B 0w DOWN YO 1 wm. (.l

1 cm SHICA GE.

ceeuso..4 Cm BASE SILICTA
GEL

A/ GLASS WOOL

(300 TV I T —
OATE/TINE COMPLETED~--vv=mmmmmmn fmmmmmnann
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The following peges descride Analytice! Request Informetion genersted
for this project.
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MRC ENVIROMMENTAL SCIEMCES CENTER
ARALYSIS REQUEST

OATEs APRIL 10, 1904 LOG MO: 1-84-04-10-01
REQUESTER: progecT wo:
CHOCOLATE BAYOU/IVORY 484.31118

REPORT RESILTS TO: FILES/MEES, 1VORY,BROOKS

ANALYSIS REQUESTS SENT TO: FILES, ) VORY,BROOXS ,MUGHE S

SARRLE PICKUP BY: M. HUGHES

SanPLE LOCATION: LAB 28, BUILDING 2

SAMPLE DESCRIPTION FOR 3 SamPLis

€5¢
SANPLE IDENTIFICATION NUMBER OF BOTTLES N'M!E(S)
THERNINOL VP-] TAN~ 587S | P(B-461,P(B-462-DUP,
. PC2-468-18
FORRMALDENYDE TAN< 8302 ! PCB-45¢.PCB-457-0w®,
PCB-458-1LS,PC8-459-HC
RERN PCB-515,PCB-516-00°
PCB-S1T-LS,PCB-S18-1S
NETHOD BLANK FOR RERUN PCB-S19
DIPHENY, OXIDE Tan< SBT3 ' PCB-463.PCH-465-15
PETHOO BLANK FOR TMERMINO. AND DIPMENYL OX10€ PCB-a66
AETHOD BLANK FOR FORMALDEMYDE PCB-46C
RECORDED BY: P. MPP
REQUIRED ANALYSES: INCIDENTAL PCB°S
ANALYTICAL TECHNIQUES:
DATE
COMPLETED
X GC/EC (18) 176/04
QUALITATIVE:s YES SEMIQUANTITATIVE: QUANTITATIVE: YES

REQUINED QA/QCY DUPLICATE AKALYSIS AND HIGN AND LOW SPIKES
COMPLETION DATE REQUESTED:

COMENTS: LS AND WS REPRESENT LOW AND RIGH NATIVE SPIKES, RESPECTIVELY
SAWPLE DISPOSITION: X HOLD FOR 30 DAYS
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SAFETY PRECAUTIONS: SEE PCO PROTOCOLS
ANALYSIS ACQUEST FILE NAME: AADIIOWLT
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MRC ENVIRONMENTAL SCIENCES CENTER
ANAL YSIS REQUEST

DATE: APRIL 11,1984 LOG NO: 1-84-04-11-0}
REQUESTER: seodECT MO: T
CHOCOLATE BAYOU/1VORY 48s4.31118

REPORT RESULTS TO: FILES/MEES. 1 VORY,BROOXS

SAMPLE PICKUP BY: M. MUGMES

SAWPLE LOCATION: LAD 28 BUILDING 2

SANPLE DESCRIPTION FOR 3 SAMPLES

€52
SAnPLE JDENTIF ICATION NUMBER OF BOTTLES NU=EZR(S:
NTA LOT A (SOOIUM NITRILOTRIACETATE) | PCB-467
1DA LOT 8 (ACID,NIOBN,ORY) 1 PCB-468
WHBA TANK 326712-2 (ALINETR FEED SUPPLEMENT) ) PCB-469,PCB-470-0v0
RETHOD BLANK PCO-47%

RECORDED BY: P, HuPP

REQUIRED ANALYSES: INCIDENTAL PCBs

ANALYTICAL TECHNIQUES:

DATE
COnPLETED
X GC/EC (18) 176784
QUAL ITATIVE: YES SEMIQUANTITATIVE : QUANTITATIVE :

REQUIRED QA/QC: DUPLICATE .NETHOO BLANK AND HIGH AND LOW NATIVE SPIKES

COMPLETION DATE REQUESTED:

COMMENTS: SANPLES WERE PROCESSED ALONG NITH THOSE LISTED ON ACI110 AMALYTICAL
REQUEST SHEET DUE TO SIMILARITY OF COMPOUNDS (ALL WERE ORGANIC
ACIDS OR SALTS). MIGH AND LOM NATIVE SPIKES ARE LISTED On ACIILO.

SAWPLE DISPOSITION: X HOLD FOR 30 DAYS
SAFETY PRECAUTIONS: SEE SAFE LABORATORY PRACTICES

ANALYS]S REQUEST FILE NAME: AB3)10sLL
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MAC ENVIRONMENTAL SCIENCES CENTER
ANALYSIS REQUEST

DATET APRIL 12, 1904 LUG NO: 1-84-04-12-02
REQUESTER: PROJECT NO:
CHOCOLATE BAYOU/ I VORY 484.31118

M’WT RESWLTS TO: FILES/MEES, | VORY , BROOKS

SAPLE PICKUP BY: M, MUGNES

SANPLL LOCATION: LAB 28 BUILDING 2

SANPLE DESCRIPTION FOR 6 SAWAES

€C
SAMPLE 1DENTIFICATION NUMBER OF BOTTLES NUMRER(S)
A-215 D€ C/m PCB-417
A-230 123-: PCo-4r8

A-228 C6 S/2

PCB-479.PCD-480-D0P

PCB-481-15,PCO-082-75

wETHO B ANV PCB-48)

XSL 50 LOT CBC 9029 1 PCB-471,PCB-472-L8
PCB-473-1S

SAx-G LOT CBD 03103 ] PCB-424

$A LOT CBC 102511 1 PCR-475

RETHOO BLAN. PCB-476

RECORDED BY: P, WUFP

I(WIR{D ANALYSES: PCB

ANALYTICAL T!tmlou:s:

DATE
COMPLETED
X GC/EC (18) 1/6/84
QUALITATIVE: YES SEMIQUANT I TATIVE QUANTITATIVE: YES

REQUIRED QA/QC: 103 DUPLICATES, 108 METHOD BLANKS, 103 MIGH AND LOW NATIVE
SPIKES

CONPLETION DATE REQUESTED:

CONMENTS: SANPLES MERE PROCESSED ALONG WITH TMOSE LISTED ON AMALYTICAL REQUEST
SHEET ABI110. DUPLICATE ANALYS]S FOR THE ORGANO ACID SAMPLES ARE
FOUND ON SMEET AB3110.

SAWLE DISPOSITION: X NOLD FOR 30 DAYS
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SAPETY PRECAUTIONS: SEE SAPE LABORATORY PRACTICES
ANALYSIS REQUEST FILE MANE: ACILIONLI
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The following is & detatied discussion of the Incidental PCB Regulation.
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Anglysis of Incidental PCBs in Monsento
Products, Weste Stresms, Emissions
ond Lfflvemts of Closed and Controlleo
Weste Menufectur ing Processes

B. Mason Mughes
Environments! Sciences Center
Ronsanto Comue~y/Daytor. Labc: atory
1935 Nieno'las Roasz
Dayton.Onlo 45407

The October 21, 1982 Federal Register (Vol. 47, Ay, 20; Containy & very
extensive ocefinition of PCB-containing products. waste stres™s. em'ssio-s
83 efflyents from marufacturing processes ond gene-al Oexz-iptioms cf re:
which shou'd De used for these andlyses. The purpcse of t- s presest
I3 to out!ine the sp--oach taken Dy Ponsanto’s Environmenta Scle-ze: Ce
1n supolying analytica? dats which co” Le uses fur certifization of Mi-gs=:2
DIOOUCTS. watte streams, eniitsiont ans effiyent:.

In orger for the sateris’ to be certified 85 nct conta ~ing Bl3:, tre
EPA set various Leve's 0f Qua~titation (LOQ), belom which 2 Prociit, waste
stoesr, emigsion or efflvent Could be certified to contelr o PCB:.  Tne
LOQ Is defined on the Das!s of the concentration pe- resolwatle chromaic-
grechic peon. Quoting from page €6935 of the Federal Regiszer, vo!, 47,
NO. 204, "Trnis mea~s trhat for & process to be eligit’e for exclusion unce-
the closed png controlled waste process exclusion, ne sing e pes- o 8 gas
chromatog am registers PCES Ir excess cf: ten microgra™ pe- Cun'c meter -
8ir emissions, 100 micrograms per 1iter In water effluents. aNC twd mizr -
orems pes gra® In prodacts an2 uncontrolled waste streams.” Therefore there
re very specific cefinitions which monsanto cen 8psly to ©3s precucts,
white streams. emissions and efflyents which determine whet=w: thase matesia'c
a3y be eiigiple for exclusion. It Is tne goal of the Environmental Scie~ces
Center to supply Monsanto Plants with the proper date and cocumentstion ‘or
tnhis exclusion.

Capillary ges chrometography/electron Impact mass spectometry (LGC/PS)
13 the instrumental technique which the Federal Register suggesits should
be vsed In the snalytical method for PCB congener snalysis. However fcr
mOSt MONSANto Procucts, waste streams., air emissions and waner effluents,
this instrumental method must De used In conjunction with an entraction
method In orger to determine what levels of PCB congeners, if eny, sre
present In these various meterisls. The resainder of this report will
therefore deal with how £5C will Implement this Insirumenta! method for the
ondlysis of PCBs In verious types of sanples.

. In orger to anatyze & sample for PCBs, using CGC/MS tecrriiques, o
representative semple of Interest, or & representative extract of a semple
of interest myst be Injected Into the cap!llary chromatograohic systew.
The presence and quentitites of PCB congeners present are cietermined by
compar ing the PCB congener responses In the sancte of Interest with the
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responses In an snelytics! stenderd comtaining st Yeest one PCB ’
dor oach of the ten chiorine classes (1. ¢. O i-Bipheny! through a’r-
vishenyl). The anelysis of Nonsanto products ond weste streems can be
Olvided Into two types of CGC/MS analyses. The first 1s for products end
Loste stresms which can be Chrometogrephically resoived from CLi-bipheny)
through CLIO-Dipheny! congeners, when the produtt Or weste stream fs present
st ten militon times the levels of the PCB congeners. This first type of
analysls only requires the somple to De Injected Into the CGC/NS Instrument
ana PCO conpener areas compered to standerd PCB congener aress.

The second type of sndlysis auplies to MONSANtO products and waste
streams which cannot de chromstographicelly resolived from PCB congeners and
for alr emission and water effivent sencles. This second type of snatysts
must first isolate into & sotvent 8!1 PCB congeners which gre present In
# representative senple of the product, waste stream, air or water sewple.
Tnts extracting solvent cen then be ens'yzeo for PCB congeners as descr ibes
dove (n the First type of snalysfs, since the extrecting sotve~2 is chose~
to be chromatographically resotved from the PCB congeners of inte-est.
Therefore an Integre! part of the PCB congener anslysis revolves arounc the
vallcation of the extraction metnod used to Isolate the PCB congerers and
va'ldation of the CGCMS methog used to snalyze extracts. In oroe for
Monsanto plants to understand the dats that s generated for incide~tal PLB
certification, the following sections outline how dats will be obtained enc
validetecs for the presence or adsence of PCB congeners In varlous Momsante
materipls.

Extractior of produsts air emissions ano water e’fluents:

woste st-oeans

If soroles of Interest Canno: be directly analyzed for PCBs using
CGC/mS techniques., they must first be extracted with an appropr iate soivent
which ca~ be anaiyzed for PCB:. Tnis not only epplies to the products c¢r
whste stresns, but 8130 to #ir savcies or water sanmules which may contadin
large amounts of Products and waste stream components. Two majo~ property
gifferences between P(Bs an0 maio” compounds In various sanc@es con be usec
10 Isolgte PCB congeners into an sppropridte extraction soivent. Thnese ate:
1) reactivity: and 2} water solubility. Low levels of quantitetion for
PCO congeners in samples which contain major components In the PCB congene-
elution region cannot easlly be cbtained unless these major componerts cen
be removes by their reactivity or water soludiifty. The inherent stability
of PCB congeners an0 thelr hign offinity for orgenic solvents and low water
s0ludility are chemica! 8nod physica: properties which can be exp oftes for
this seperetion. However It Is Important to demonstrate thet, Ovring this
1solation phase, PCB congeners have not been removed our ing the extraction.
Tnis ts done In two weys. The first way imvolves the use of a surrogate
compound which ects exsctly like PCB congeners, yet is mass spectrometrice’’y
different. Tnis 13 normally sccomplished by using either Geuterstec PCS
congeners or congeners which contain carbon-13 rather than carbon-i2 in the
bipheny) structure. These surrogete spiking compounds 8¢ added to each
sanple for which PCB congener extraction is required, and the!r recovery
Is reported along with any PCB congener detected. Howaver this approach
Is valid only If one has 1sotopically labelled PCB congeners for each
congener class. Since ot this time there are nO sSurrogete compounds for
al) classes of PCB congeners {i. e. CL)-Dipheny) through CL10-biphenyl),

o second type of extraction validetion is ndrmally used. This validetion
step Involves adding st lesst one native PCB congener for CLI-biphenyl
through CL10-Dipheny| congeners and measur ing the recoverles of each of these
netive congeners when the product, weste strese, 8ir emlssion or water
offlvent Is extracted. These native spiking studies should be perforaed

on representative types of matrices to demonstrate the validity of the
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resuits. If no previous dats s avelisdle for recovery of a1 PCO congener
otypes frem & specific aatrin. this native spike should be performed 'n
order to validate the dets being reported.

Since It fs not anticipeted thet incidental PCB peneration will be de-
tected for Monsanto processes. It is faperative that the sdbove Qua'ity
control steps be conducted on eech sanple or for sech sample metria type
in order to vallidete the fact that if PCD congeners had been present In
the Monsanto sanpies, they weilG heve Deen detected ot tne levels requires
by this reguietion,

CGL/MS onetysis of extracts. products and waste streasms:

As mentioned above, $8701e extrects, Products end wette stresms can be
injected oirectly Into the CGL/MS anatytical system (f the majo- compurerts
dc not elute in the retention time reglons of the CLl-Lipher,' th-oug
CL10-bipeny! congeners. Data quality of this analysis stez I 2’30 -
monstratec by simliar 8pproaches out!ined sbove for samcte extractio-.

In orger to verlfy that the instrument |y functioning property fo- ea:n
serele Injected, an Internpl stenderd s soded tO each extract, produst

or waste stream Defore It i3 injected Into the CGC/NS system. Anthracene-
di0 is vsuelly used for this purpose. The absolute eress of the Interns’
3tenJerd In the extract, Product or waste stream analys's must be withi-
3C3 of the area of the Internal stancsrg wrich Is mou to the FIS corgee-
Mmalyticel stanaero.

This anslytice! stanca-d, containing CLI-biphenyl throcgn CLID-Dip%e-y"
congeners, 1s analyzed under the same conditions as the extract. proc.it ¢
waste strean sanoles and from the Instrument responses for the ten PCS
congener cissses, leveis of detection end quantitetion are deterrinec
anC the smounts of each congener class (If grester than tne LOQ) s rerortel.
loea!ly, each sample should 8130 De analyzed after spihing with at lease
one native PCB congener In each congener class ot the leve: of quant! (£
(LOQ) In order to ver!fy that the LOQ concentration cou'c be Cetecter an:
ouentifiec In the presence of sanole interferences. This is oone in orde-
to show that the CGC/MS Instruments! snalysls §s valia for the sarcie mo
of Interest. However SOme Prooucts and waste stream sanmp'es a7e not S
with soivents 1In which PCB congener classes have been prepadreo and theve-
fore it is not always Possible to analyze & native spike of @'t produsts
870 waste stream samples. This Is not @ probiem with sancle extracts, since
the entracting solvent hes been chosen to be compatidble with surrogate ano
native spiking studies which occur In the sample extraction step. describec
sdove.

Quentitation and laentification of PCB Congeners:

Tedles | ond 2 show how the 209 PCB congeners are distributec smoung the
CLi-bipheny! through CL10-Dipheny? classes. In sadition these tadles show
the choracteristic messes ond theoretics! relstive sbundences for each
of the ten congener classes. In order to routinely odbta!n snalytice! aate
with levels of detection on the order of 0.} up/el per congener, the mess
spectrometer detector is operated In the Selected Jon Monitor ing mode
(SiM). Tnis moce is & screening mode #nd sonitors at lesst two moleculer
fon cheracteristic messes over the elution time reglon of the corresponding
PCO congener class for 8!) ten congener classes.

. PCO congeners are tentotively identified from the retio of the pesh
sreas of the two moleculer fon chromatograms. If the ratlo agrees within
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301 of the experiments) rat!o obtatned From the PCB congener stenoo o
anelysis, ond the two pesks meximize within two mess spectrometer scan;,
then the sample Is resnalyzed while monitoring o) masses of Interest for
positive toentification of the PCO congener. If the peak aree rotio does
not agree within 301 of the exper imenta) ratio for a particular PCB congener,
then this response 13 not oue to @ PCO congener.

Summery:

The sbove sopoech etlows for repid, routine analyses of extracts snd
sonples of interest. Since few positives are expected, adequste quelity
control favolving the use of interna! standerds., netive spikes and surrogete
spihes will De used to valtidate that the datas can be used for the certifi-
cotion of the adsence of Incidenta) PCB3 In MONsento Products. waste stresrms.
a!r emisslons 8nd water effluents of closed 8nd control ied waste ma~w-
factur ing processes
Tent File: INOCOI:Mn:SP
Tatte Fites: INTSII:m4, [NTS02:m
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Table 1. Cheracteristic mssses and lsotope patterns of the cheracteristic
assses for chioredipheny) through pertachiorcbipheny! congeners.

Characteristic Nuwoer of
Rasses Chiorines

PCB Congener Cless
(Nusber of Congeners)

sesusessssencussneese

cL2-8P cy-ep CL4-pP (<& 24
(12) (24) (42) (4¢)

w (100}

x{32.4)

- x(100)
x(100) x{64.0)
n{64.8) x(10.5)
x(10.%) -

- x{100)
»(100) x(97.2)
x(97.2) x(31.5)
x{31.%) -

»

e

L)
anann

x(77.2)
»{100)

x(48.6)
x(10.9%)

[
(3
w
[ ]
AR n

x(61.7)
x(100)
x(64.8)
x(21)
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Teble 2. Cheracteristic assses and 1sotope patterns of the cheracteristic
for h lorcbipheny] through decachiorcbipheny!

PCB Congener Class
{Mmber of Congeners)

L L T L e e T T I T Y T

Characteristic Msmoer of
Rasses Chiorines CLe-8» CLI-8P CLe-8p CLY-0° CL10-8°
) (24) a2 (k)] (1]

4 x(17.2)
] x{100)
291.8 4 x(40.6)
4 x{10.5)
S n(61.7)
S =(100)
325.8 s x(64.8)
H x(21)
" -

- x(51.4)
x(5).4) x{100)
x{100) x(81)
x{8!) - x{35)
x(35) -

- x(44.1)
x(44.1) x(100)
»x(100) x{97.2)
n(97.2) [§2}]
(17 -

4

>

-

»
crr o

-

-

-

~
-~

.y

- x(34)
xt34) x(88.2)
x(68.2) x{100)
x{100) x{64.8)
x(64.8) x(26.2)
x(26.2) -

x({26.5)
x(77.2)
x{100)

x{75.6)
x(36.7)

423.7
425.1
.
a29.7
0l
433.7

459.6
%1.6
463.6
5.6
467.6

93.6 10 x(21.2)
495.6 10 %168.6)
97.¢ 10 =(100)
LX) 10 x(86.4)
sor.e - 10 o x(19)

LK K R} LA X X X X J
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The following 1s & copy of the ESC/UAG Good Lsboratory Practices
Rorwet .
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b. Replicates
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5. Blenke
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1. Qualitstive Anslysis
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4. Limit of Detection
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of the Vltretvace Anslysts Crowp quality sesurence/quelity
contre] pregran sre: 1) to assure thet owr laberstory gemerates luh quality
vesuite; sad 2) to meiatein the y 2 és that & y
perforasnce.

1. Ssepe

The scope of this menusl includes srese of GLP sot specifically sddressed 1n
the E5C soction manval and axpands wpon certsin aress vhere QA/QC practices
¢5ffer from those described 1o the section masus). It 19 fotended te be seed
sloag vith the section menusl to provide s complete picture of the CLP within
the Ultrstrace Anslyeis Croup.

111. Anslysis

The generoties of soslyticel rasults withio the Ultrstrace Anslysis Crowp
routinely isvelves two processes: sasple prepsration sod isstrusentsl smelysis.
Sample preperetion iavolves oue or sore of 8 varisty of uchlmt including
extraction, dilution, scid/base h column ch ration
ond suBerous other techaiques to render the osmple o o mlu)lc condition for
festrumentsl amalysis. Inscrusents) analysis takes the sustadly prepered
ssnple sad introduces 1t 1mco an anslyticel fastrumest to messurs the desired
parameter(s). Both of these processes con be descrided by cleerly defined and
sepereble methods celled sample preparation methods (SPMs) snd fmstrumentsl
enslysis setheds (IAMs). SPMs and 1AMs oy be comdined is mumerous weys
(depending wpon the aature of the ssmples and the maeds of the custemer) to
produce 3 successful snalyticel p ¢odl. Por ple, 1 different SMHs
nsy be wesd to produce samples lht are euitadle for snalysie by & afagle 1AM.
The measures iacorporated {nto esch of these experimentsl processes to enswre
thet s sssesement of the quality of the Tesults can be nade constitute the
QA/QC program for e projecs. The followving subsactions dsacride the elements
of the asslysis process:

A. Nethods

Nethods are the vunn dee-nnun that descride the smslytical

They suffl detail such that & compatent
ulnun or technician can Teadily perfore the required amslyses.
The uwowsl practice is to have sethods that descride the sample
preperation process (SPMa) and methods that descride the fmstre-
sents] asslysis process (1AMs). Bach method developed vithia the
Ultrattece Asslysis Crewps 15 assigoad s matdod sumber s descrided
1 the BSC Section Mamusl.

Methods are obtained from various sources iscludiag {n-howse develop-
seat, -uuuu-/uapuuu of literatere methods, o epecific

hod d by goversment agencies. Netheds may be
lnuuy nl“nud by & saries ol axperiments that descride o
classical velidatieon protocel or msy be less vigorewsly proven
oviag to fectors such se freg y or usa, seeds and

MONS 023008



coot/tining restrictions. In smy case & QA/QC program fs applied

te the snslyeis precess to provide s wassure of the quality of

the rasults. Unjees & QA/QC pregram o prescribed by & vequired
protocel (e.g., EPA Diexia fa Beild pretecol), certeis minimum QA/QC
weasures (deponding wpoe the analysis type) sre imearpersted fsts
ell Ultretrece Asslysis prejects. The following ewbssctien describes
the Vltretrace QA/QC pregras:

QA/QC Progras

An effective QA/QC program incorporetes experiments that provide
inforsstfon veletive to each of the folloving questions:

(1) Are there any impurities, background or contamination
that vill dnfluence the zesules?

(2) NWow reproducidle ars the tresults?

(3) ¥ov well can the snalyte be recovered fros the sample
satrix?

(k) What fe the limit of detection for ths analysis’
(3) Whet 13 the dymamic renge of the snelysis®

(6) What 1s the sccuracy of the anslysis?

All of these questions are eddressed by properly selecting/applying
the wse of blenks, veplicetes, spikes ond otsvdards in o QA/QC progras.
The discwselon of the sse of these QA/QC techuiques as they epply

te Ultratrece Anslysis Croup activities 1o best done by cossidering
the sample preparstion and isetrwmentsl suslysis processes sepsrately.

1. Sample Preparation QA/QC

8. Nethod blenks -~ Represestative glassvare, eolvents and
reagente ere vosd with sample matricas vhich ere similer
te those for which results are being reported, yet do mot
contain the sualytes of interest. Nethod bdlanks are
ssalysed st ¢ frequency equal to 10X of the saslyzed
ssnples for sasple sets which ore multiples of 10. At
lesst ene methed Dlank i3 ssslyzed for semple sete
contefatag betveen 1 and 9 samplae.

b Replicatee - If sufficiest sample amounis have been
oudmitted for smalysis, replicate frequancy is the
same 85 the method Blamk frog y. 3f ot all peseibie,

Pl hould be od 4 from the same sample bottle
{2 order to miaiaise ssmple Lok ity pred} due
te sumples being teken ot slfghtly different times.

c.  Spikes ~ 1f sufficicat sample 15 aveiladle for esch sample
type, ths sample fe oplit and opiked st two levels vith
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the sstive (wmladeled) amalyte(s). The lovels arve
typicslly 2z (low) and 20x (Righ) the sacicipstod
dotoction 11nit ond sorve a9 & techmique for oots-
watisg the 1init of detection for eech metrin. These
lov and Digh sypsses sre conducted ot o froquency oqusl
to the Mathod Bloak frequency. Obvicwsly epfhing with
the native snslyte comnet be done for videscon anslysis
oince this preswppeses kaevliedge of the fdentity of the
analyte(a) fa the sample.

Other spiking techaiques are weed to svaluste the extrac-
tion/recovery efficiencies for the ssslyte(s) of faterest.
1deally entrsction/vecovery sfftciencies are deternined

for esch sample, since, 1ia principle, cach sasple may
represent & different metrix. TYhis can be done very essily
when the detection technique S0 mase spectrometry if on
1sotopicslly Jsbeled version of the anslyte(e) 1o availedle.
Documentation of sxtraction/recovary efficiencies s sot
required for esch sample 1if the sample matrin for s set of
samples 18 coustant. Bovever, for a semple sat for which

the sinilerity of sasples Lo sot kmown, snd for which
adequate sample §s evailadle, each oasple must be split end
opiked vith s known amouat of the asalyte(s) of fntevest to
deteruine astraction efficiency. 1If sdequste sssple sfze 10
uot svailable or the tdentity of the snalyte(s) 4s mot anown
before the foct (1.0., widescan snalysis), surregste spinfog
compounde Bay be weed to sssess antraction efficiencies in
esach sample vitbout sctuslly spiking sach sample with the
anslyte(s) of imterest. The chofce of the surrogste spiking
conpound 19 tailored for each anslyte. This surrogste Bust
Ve chosen 80 that 1t £ either chemicslly fdemticsl to the
aanlyte of dnterest (for example wsing isotopically ladeled
asslegues of the saslytes), or {s clossly siaflar is teres

of 11quid/1iquid partition properties, chesical resction
propertiss, colwmm slwtion properties or other matrix 1sole-
tion prepertiss which sre ssed to fsolate the amalyte(s) from
the sample BatTin. Anothar property of the swurrogete spiking
compound 18 that it ot be present fu the sample beiag snalyzed.

Instrumentsl Amalysis GA/QC

The f1asl otep in m.nm mlyuul tesults {avolves the wse of
- mrnmn i to prod the asalytical data.
1 Qa/

' » ! mast u heomuu‘ in thie process to
;awre mum of the dsts.

a. lsstrumeststion

(‘au!d docunentatios of instrument ssage, calfdratios, ead
19 1al for the gmnu- of high qualicy
nulu. Bach mejor ho the U} Anslyeis
Crovp vill be the assigned u"nubnuy of a profossionsl
-l”n desiguated 89 the hs Tha Iss
1dle for sure tht lnboou sre aveil-
adle and mly completed by 1astrument users. It 19 the
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rosponsibility of eseh fadividusl veisg the squipsest
to record all the pertinent dota roquired ia the loghook.
An enample of & pege free o S6C/NMS logbeok 10 given ia
Tigure ) ond that of o GC/EC logbooh 1o gives i» Pigure 2.

Testrusents will de calibrated scecording to the fastre-
wewt sassfacturers’ specifications or accordiag to the

wethod bolng wsed with the isstrwment. A log of famstru-
®went calibrotion will be safeteined with the fmetrument.

The Isstrument Steverd will be respeneidle for ensurieg
thet preveatstive and corrective maintenascs pregrams ore
corried ovt om ol) isstrwsente wnder his/her yTespomsidllfty.
11 o speciiic prodlem 15 soted by sa fastrument weer, it
should be seted 1n the logheox anéd the Isstrument Steverd
sotified oo that sppropriste corrective sction cos be taken.

A solvent blank vill be spslyzed ot o frequescy squsl to the
oothod blask. The mathod blssk cen setrve es the solvent blenk

This practice slimisstes the poseidility ef background instru-
wental conteminatico.

c. Quantitatios Ioterass) Stenderd

A quantitetion fsterna) stenderd vill de sdded to eoch sample
folloving sample preperation but prier to imetrumentel snaslysis.
This compound vill serve for deternining reletive response
factors and for corracting for veristiens ia sample injection
volunes and evaporstion of solvests.

d.  Stasdards
Stasdatds ate solutioms of the amalyte(s) of faterest used to
detornine the of the ¢ ovar the vange of analyte

concantrotions found 1o the 6amples. For Quantitetive snalyees,
sufficient dorde aad replication of standerde will be run
te demonstrate linsarity asd precision of the detector response
over the venge af snslyte concentrations. $hould sample concen-
trotions fall eutside the Samonstreted lisear rasge, oither
edéitions) dards are prepsred te awpand the range. OF
spprepriste dilvtion/concentrotion 8f the sample 1o dove to
plece it 1a the preper range.

Degross of Quaatitation

The 1afermation provided for say particuler saalysis e tailered to the
200di of the customer. 1Is sctual practice these seeds vary 8cross the
broed contisewn frem the gressly qualitetive to the precisely quastitetive.
It 45 faformative to eaxmmine what 1» isvolved in proviiiag the varyisg
degrecs of guantitetion Tey d by our
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1.

Quelitetive Asalysis

Qualitative amalysie Saplies #o queatitetios ot all but rather
osoeks snly the Ldemtity >f the esmpound(s) preseat. ECNES 1o
perticulorly spplicedle to this type of enslyeis prodles. Two
tyves of identificotions can be mads:

e. Tentative

A teatotive identification 16 mede ov the basis of the
enalyst's juégenent of & mateh betvesn the mess spectrum
from the semple and ¢ msse wpectrum from o reference
1ibrery. Thie g0 often dose for the large sumbder of
cospounds fouad in o videscan orgesic analyefs.

5. Cesfirwed

A cosfirmed ijdentificative Tequires that thy chromato-
srophic rotention time and the maee spectrum of the umkmown
conpound satch those of & Emown standard of the tentotively
tdeatified compound. This 1 oftes done in widescen soalyses
vhen standerds con be obtsinmed for tnu:lnly 1dentified
compounds that ars of covcera.

The sormsl QA/QC requirements for qualitative anslysts ars (1)
ssalyste of & blank, (2) asslysie of duplicate samples and (3) sse
of & calidrotion compound (weually Decefluworetripbenylphoophine,
DFITP) to assure thet the mase spectrometor will produce mass
opectrs that can be cowpared vith 1ibrery epectrs.

Semi-Quantitetive Analyeis

Sani-Quastitetive Analysie extende the iaformation provided dy o
qualitative asalysio te include some estimate of the smownt of
snslyte(e) present. The method of sami-quantitstion isvolves the
conparison of «nno: tw ol the analyte(s) with that of so
iaternal The oo rotion 1o obdtained

ing o wait resp £ » the anslyte(s) and the
isternal standard(s). Aa isdicstion of vecovery from the sample
metrix 10 obtained from the rec y of the surrogate fstsrunal

standard(e).

Quastitetive Analyeis

Queatitative Asalysis provides for the nccurste assessnent of the
smevat of ssalyte(s) present iz & smmple. To de able to éo quasti-
uun -.mu ons sust tmow the idestity of the smalyte so that
can Ve 9 d for spikiag and for the gemsrstion of
calidrotion curves. The method of quastitetios 19 Desed on &
threa~poiat calibration curve nsing standarde of the -nyt-(n)
of iaterest over the ramge of 1ia the A one-
poiat calibration method cam be weed (08 with the hboutny dats
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systen) provided that 1 ity heo boen demonstrated over the
concentrotion senge of the semples weing s of the analyte(e)
ot three concentrotions fa the zonge. This colidration corve 19 then
uoed to provide concentistions of the amalyte(s) $n the semples vis
an enternsl standsrds wethed or wore preferedly vis an fatermal
stonderés nothed. Por the & 3 datde hod, the ¢

tion Saterndl standard 1e sdéed to esch of the otandards (Just oo
vith the semples) prier te fastrvmentsl saalysis snd relstive response
foctese ave deternined.

Tor quastitstive analysls the mese spectrometer is opersted oo o (L1
chronstographic dotector. The NS 20 tharefors tumed snd epervsted in
6 maaner Specified 1n the approved sethod rather then meing ¢ celidrs-
tion conpovnd a8 tequired for qualitetive analyses.

Quslity Criteris ond Ramedial Action

The fnclusion of QA/QC messurae iste #» Svelysis progres has 1ittle
sesning waless the rosults sre iaterproted and eppropricie action e
taken when secessary. The ability to do this esoumas sowe set of
eriteris thot will trigger & respomse or remedia)l sctiem. The follewving
oubsections descride the criteris that ere uwsed io the Ultratrece
Anelysis Group to evaluate vhea guality costrel dats indicete s meed

for covrective nessurer and vhet remedial ecticn will be teren.

1. Quality Criterle

The overriding quality criterion edove all others 1s: Do She Tesults
sast 200ds of the cyotomer. Thie determimation will e made
Joiatly vetvees n%_c'uuul oad the analyst. The saslyet Bust
exercios cavtion 1 9ot sllewing the customer to overstats, Bisister-
pret or waistestionally aierepresent the date. Ia sddities to thie
prime quelity criterion, the felleviag cesditions muet be met:

s. Blasks - In the ovent that & Blank preduces s positive walve,
§t may 8ot be weod s¢ ¢ valid bleax 1f it exceeds 103 of euy
reported value for o sempla.

. Recoveries - Recoveries for 811 surrogate and mative epikes Bwet
11e 1= the reage of S03<Recovery<1S0O2.

¢. Precisisa - Precicion vill be calcwlated besed on the recoveries
of surregsts iaternal standarde. Average receveries will be
calculoted with 2 otendard devietion for sach sample set. Repli-
cats snslyses and lov sad high nstive epiks recoveries msy also
Se¢ voed to provide additicns] daformstion/ineight iate the
procision of the sualysis.

MONS 023015



™ omu

d. Linft of Detection ~ The 1init of detection (L09) will asemally
e stoted a8 & the valee of the Jow level metive spine §f 4t h
zocoversd and quentifiadle. Bhould the low Jevel nstive spine
ot Do vecovered, the LOD will be stated ss ) the velue of the
bigh lovel native epike 1f 1t fo recovered and quentifisdle.
Should seither spike Do recovered, s docission mwst be sade
vogarding the advisedility of veprocessing the ssmple. Should
11 samples contain such lorge quantitiss of the saslyte(s) that
the levels of the Jov and high spikes sre sneigniftcant (dot) by
couperison, the value of the LOD decomes less fmportant ead fo
siaply steted as the LOD for the $nstruments] analysis process
deternined by the snslysis of etendards and the sbility to recover
the surregate spikes.

e. Aczcurscy - The sccutscy of the snslyses S best deternined bdy
analyzing sone sample vhich contsine the anslyte st some
prodetornined Jevel (o.5., an W3S stenderdized vample). If
this type of otendard $s mot eveilsble then the lov level and
high level opiies can be weed 8o o wessure of the acturscy of
the ansalyses. BRasulte sust fsll within a venge of 752 to 1202
of the excepted value for the enalyses to be covsidered valid.

1f the ebove quality eritsrie sre sot met the analyst vill tamedtately
888008 the seed for end extent of remedis) sction thet msy be necessory.

Remedis) Action

The firet course of sctien will be for the snslyet snd/or group
laader to costact the custemer and diacuse the results poinmting out
the Jimitstions of the date Sndicated by the quality cootrol reselcs.
At this peist the overriding quality eriterfos of customer seeds vill
be oddressed first. It could be that the customer’s needs Sre met
without meeting one or more of the ether criteris. 1Im such s cese mo
temedisl action 19 necessary. It could slso be that the customer hos
ouch 6 dansnd for tightness 1o the Tasults that his meeds 8T8 DOt Det
aven though the other quality criteria sre. This would trigges ferther
anslyses with tighter quality centrol designed sround the results
obtained (e.5., veplications of positives to batter estsbliioh
precision or opines of -.-‘uund samples to batter establish the
1imit of detection).

1a consultation with the custoser edditicnal experiments will Ve

dosigned inclwd the spprepriste quality coatrol te ultimstely provide
the Tesulte of ficiemt quality te meet the customer's seeds.

Thie section doals vwith the ouwbject of h sad bov they sre obtained, vecerded and
soduted 00 80 to be wosshls in o veport and yet veadily svailsdle for referrel aad

isopection.
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muﬂumx:l‘:muunou. ber ot semple legln diag v the
procodure doocrd the §3C Crction GLF Maawal, Whea dellvered to the maepenssid)
tochntcsl pesoon, the semples ney thee receive additional lobeling 00 doamnd neces- g
oory. This sdéitions] ladelisg vill bo Gocwmonted 1n o leboratery loghests and/er
ootobooh. Theoe loghoois snd neteboohs will De weed by the saalysts te swwerd o))
postinent vork ond reduits obteined frem the samples. The lsberatery setslheoks wil)
e £5110d out 1n sccordance vith Monsante Unifern Notebooh Precedvres.

All sov date genereted for o given Preject, which | tly plisced in
the Jsdoratery setshbeok (e.3., ¢h 8 . comp put, stc.), vilR Be f1led
wader ooe prescrided ovder (4.0., Jog susder) $a & ceatrsl file wndor the supervisen

- of the Preject Luosder and/or QA Specislfet.

Most of the dats gemersted by the Ultretrace Asalysis Croup sra computer fmia stored
on magnetic diece. In order to erchive these dsta the specific file mane mad dioc
sumber ssvscisted vith the snslyeio will be written dowa in the lodorstory motebook
ond/er instrument logbook. When the disc 1o completely full of dste an escire
wnedited dioc imege or copy of the files on the dlec vill be trameferred t» magnetic
tepe. A logbook will be kept for recerding tha diec mumber, name and prefix sspoci-
oted with it, olong with the sssocisted tepe and file swmder to which the diec was
transfersed. An example of such & loghook 10 given in Figure 3. When the dete are
tronsferved s verification progras io used to check oll trensferred records for
correctness. When tepes sre filled (they ctypicelly hold eeven to ten disc imsges)
they shovld be stored 1o ¢ fireproof weult.

Al) calevlottions of the resulte of the date will be specified in the wethod wsed.
Thess calculetions vill be este in the snalysts laborstory notebook unlass they
ore computer gemerated. 1Ia this e, 8 cepy of the computer output will Be filed
with the vov dets. The Preject Leader will be responsible for checking the
correctness of the dste.

v. e D s8l

Sanples vill be diep of 4n é wvith the tnetructions on the Analysis
Beguest fors. The only exception to this would result when the anslyeis rmweals
© PIobien Which Toquires semple dSsposel iu & manmer other than that origtmelly
opecifted. 1f the Project Laader notes from the resulte of the snalysis that o
potentially toxic preduct was present in the ssmples then the samples vill Se
disposed of 1in ¢ mesaer doened safe by the Safety Depertment. The dote of eemple
410p00s] 00d the manset should de soted on the Toquest form stored with the Tav
dats comploting the chain of custody of the sample.
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