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ANALYSIS REPORT

DAYE: August 29. 19684

LOG MUmeIR: |-24-08-16-01 PROJECT MO: 404.22818

Cavironmenta: Sc'ences Center
Horsanto Company /Dayton Ladoratory
£$15 Micholas Roac

Daytor.. Onio a%¢8

Prone No:  (S13) 269-341¢

Titie: Analysis of Aroclor Formulations In fud and Mater Saw:les
$187°02°0 S ' Ing Fethos No(e): Sanoles supc'ied by customer.
$20n09°2 Entrection Met'od No(s): WSEXCS

$10700°C Andly1is Meivwee No(s): ECANC2

fina' Rescrt File Mo(s): A22618

Tos'e Flie Nots!: 822018,C22818,022818.622018

Touies ) ttwoug” ¢ suwmar ize Aroclor analysts results for e anc water
songles fror tne Trenton Plant. Please note that the concentration

of Arocior (254 detected in the water sawle. shown in Tecle 1. is very

near tre leve! of detection. Therefore these concentrations mey e In

error Dy & factor of two or three. Also Tadle | shows aporoximetely 2501
recovery for the CLI-Diphenyl surropete. This may be cue to the presence

of this conpound in the weter sanple. However this recovesy would corres-
pond to #n adsolute concentration of eporoximately 0.05 up/g which is we!)
below the 50 ug/o concentration which defines & aater1a) as "PCB-Contalning™.

The Nigh recnvery of 1681 for the Aroclor 1254 low spihe Is due to the
presence of Aroclor 1254 In the sanple.

ANALYST(S): B. Mason Mughes and Trang
ANALYST APPROVAL ¢ Ko~
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ABRE 1, l!wlh of Coptllary GC/EC Anglyses of Aroclor Formulation:
165 Trenton Mater sample

[SC Project Nor 484.22018 Date: Auonl 20.10“

SanPLE |O(NYINCAT!00

Stte 2 Site 2 lﬂhoo

Pond water Pond water Blank

Thornvillie Rg. Thornvilie RO.

Duwoticate
ANALYTICAL
ANAYTL METHO0 100 CONCENTRATICN (ug/9}
Aro:lor 1254 ECAND2 0.00 .01e 012 N -
fing of Values - - .29 .09 -
e of Vaives - - 14 14 -
Stc Deviation . - .00% .005 -
1 Ret Sto Dev - - 3% 42 -
CPOP SIS NI NN NI ST E s NEENE RN R RSN S LT RSN UINP SNSRI RSN VERERIRT IS
SURIDGATE SPINING ARONT
COmSOUNE ADDED RECOVERY (%)
(vo/g.

G 9-tendene €Can0?  0.01 39 S¢ re
I-tionenyi " 0.02 250 292 39
e ETE PR NI eI RNENI NS e I aE SN I II R INS R ER YN TN ESTSSETATIUTATINSRLS
DOCUNENTATION
($-19 l-l actlior Rethoo wSEXIS wSEX0S weiads
Sorc e Amt extracted (g) 10 10 10
Extract fing! volume (ml) 1.0 1.0 HA
Extract Ditution 1:1 114 1:)
5C Extract Mo, PCOGA) PCB644 ’ PCBOAT
Process File Nome [ 24 P4 | 223

SPEPOEIB OO NIV UDS PRI R NP IR NS SIS FESIRENIDRPNNENINOREICIEINERSRICRSUERERSS
EXPLANSTION. OF ABBREVIATIONS:s
L0D » timit of detection in ug/p

M) » none detected with & detection timit glven by the LOD valuve
RA s not snelyzed
ng of Vatues = Total range of Aroclor formulation concentrations
seosured from Individus) PCB Isomers. The nunber of
fsomers vted In this calculation Is given by No. of Values
No of Yalues o Nunber of PCO Isomers used Lo measure Aroclor concentratior

1 Rel Sto 6!\1 o [(Std Devistion)/(Concentration)]) X 1003.

TARLE FILE NOr DR8I

MONS
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TABLE 2. Results of Capllilary GC/EC Anslyses of Aroclor Formulations
In Trenton Water sanple

€8¢ Project Mot €84.22010 Date: August 28.1984

SAMPLE JOENTIF ICATION

Site 2 Site 2
Pond weter Pong water
Thornville RO, Tnornviile Rg.
Low splie High spike
€5
ANALYT|CAL
AN_YTE LAl ey 100 CONCENTRATION (ug/g)

brocior 1054 ECANS? 0.0! .018 .06

Ry ©f Vaives - - .09 .07

n of Va'ues - - 19 F1]

Ste Deviation . - .007 .02

1 Pe! StI Dev - - 38

COmPOUN: ADDED RECOVERY (1)
(up/g)

CLS-benzere  ECANOZ  0.0! 59 6l )
CLI-vlpreny! - e.c2 21 202
Mt ive splking study .0:..08 168 18 i
Aroclor 1254
DOTUMENTATION
£9C Extraction Method wSEXOS wSEXOS
S0 Ie At extracteo (9) 1] 10
Extract ¢ing) volume (&) 1.0 1.0
Extroct Dilution 111 121
£ Extract No, PCB64S PCBELS
Process File None NS [ 2219
(1111111 sesen »

CXPLANATION OF ABBREVIATIONS:
LOD = Vimit of detection In uwo/9

ND » none Oetected with @ detection 1imit given by the LOD value

NA ¢ not snelyzed

fng of Values = Total renge of Aroclor formulation concentrations
messured from Indivicdwe] PCO fsomers. The mmber of
tsomers veed In this calculation is given by No. of Valves

No of Values s Wumber of PCO fsomers used to measure Aroclor concentretion
L Rel Std Dev = [(5t0 Deviation)/(Concentration)) X 100%.

TABLE FILE NO: C22818:M

..e
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TASLE 3. Results of Capillary GC/EC Analyses of Aroclor Formufations
in Trenton Mud samplc

€SC Project Mot 484.22010

Thornvilie RO. Tnornvitle Rd.

Lo.: spike High spine
£5¢ -
ANALYT]CAL
ANA_YTE L YNOL Loo CONCENTRATION (ug/9}
Areclor 12%4 ({1} 0.1 .15 .99
fng of values - - .90 .59
e o valves - - 13 27
Ste Deviation - - .08 .13
3 Re! Sto Dev - - 31 13
00803808 TEs30E000NKTICEItIEITENEAITNNONS s N raNEAsEEnNEIRIRNSNINSCRTREREOOTS
SURRDGATE SFI<ING ANONT
ConPound ADDED RECOVERY (%)
tve/9)

CLS-benzere ECANDS 1.0 10! 103
CLI-diphery’ * 2.0 10 197
Kat‘ve spining study .10,.82 146 - 123 o
Aroclor 1254
DOCLvEATATION
(SC Entraction Methec wsEX0S wSExX0s
Senple Am extracted (9) 1.0 1.0
Entract Fingl volume (m1) 10 10
Extract Dilvtion 11 111
€£5C Extract wo, PCO650 PCB6S )
Process File Nome Pl P02

PPOPOOOOE IS TUNORSINSSNESFUUSNINERIRSFOIRINRY SIS ERIRRE RSSO EEROASRIRED
EXPLAXKAT|OM OF ABBREVIATIONS:
LOD » tialt of detection In uo/g

0 = none detected with o cetection timit given by the LOD value

WA = not snetyzed

fng of Yelues « Total range of Aroclor formutstion concentrations
weasured from individue! PCH isomers. Tng mumber of
isoners wsed in this calculstion s gliven by No. of Values

No of Values « Nusber of PCB 1somers used to measure Aroclor concentration

1 Re! St0 Dev « [(Stc Deviation)/(Concentration)) X 1003.

VABLE FILE NO: D22018:1MH
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TABLL 4. Resy'€s of Ceptllary GL/EC Analyses of Aroclor Formulations
In Teénton Mud sanple

€SC Project No: 484.22010 Dete: August 28,1904
SANPLE 1DENTIF ICATION -
Site 2 Site 2 Netho; -----
Pong muo Pond muo 8iank
Thornvilie Rd. Tnornviile Rg,
Duelicate
ec T
ANALYTICAL
Au.v!‘. F”-O" L00 CONCENTRATION (up/g)
Moctor 1254 ECAWs: 0.1 w0 ™ v T
Rg ©f vo'ues - - - - -
ko of values - - - - .
$tc Deviatior - - - - -
1 Ae! st Cen - - - - .
'l'l"ll.'ll'l'llll"ll.'"..I'lll.lI."l.l"l.l'll'.'l...""'....lll'llll.l
SRRCGE"E 57 XN AN
COmanl RECOVERY (1)
CL3-derzene 1.0 108 "";t:::""
Qi-tipre,” 2.0 107 15¢
OIS URE NSRRI NSRRI RN ITRUR IR PR RPN RSN IR TS REIRERSISTC IR PRUEORY
DOC ™ENTATION
wSEX0S wSEXOS wSEROS
Sonc'e AT e-'uucc (o' 1.0 1.0 1.0
Exteact f1ng) volum (a}) 10 10 14
Extract Dl iution (1] 13l 131
€9C Latract Mo, PCBé 48 PCBLAY PCBCS2
Process Flle Meve [ 221] oP180 L2/ }]

L Y T Yy Y T e L L Y P T P PR T T P T T Y Y

EXPLANATICN OF ABBREVIATIONS:
LOD = Iimit of getection (n up/e

ND s none detected with a detection 11ait given by the LOD value

NA s not analyzed

Rng of Yalues = Tota! range of Aroclor formulation concentrations
measured from Individuel PCB. Isomers. The nusber of
tsomers used In this calculation is given by No. of Values

No of Values » Nunber of PCB isomers used to measure Aroclor concentratlon

% Rel) Std Dev » [(Sta Devistion)/(Concentration}) X 1003,

VABLE FILE WOs £22818:m
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DETAILED EXPLAMATION (F TADLES

in an effort to streanline reports generated by £SC on PCBs present
In @ wige variety of materiels. using & wide varfety of techniques, Stendery
Eatraction Methods (SEMs) ana Standerd Analysis Methods (SANs) heve been
Oeveloped which con be edslly Interfoced with each other. An gbbrevisted
form of these SEMs an0 SA%s have Deen stored on the Hewlett-Packord 33ST)-LAE
Taboratory autoset fon systen. used by ESC. In o effort to comunicete these
Oetalls with customers of £5(, this Information Is suprlied with each PCB
nolysts, However, muny projects involve o very saall aunber of sanples
whic™ 8°¢ ROt necessarily the some matrix, Tnerefore, major information
0% the technical cetails of an analysls are presented In totwler form
within the same toble which reports the cote.

fozn tarie tncludes & generol title, £SC Project Number ano Date on
which the tob'e was penerated. Tne sanole identification ts the custoner
foertification which was On the sangle Dottle. The next section of tnhe
tatle glves resuits for the particulor snalyte Visted. For Aroclor formu-
1ations. the formulation is igentifleg elther visuslly or from ESC develosed
Cota analysts programs. Tne concentration of the formutation ts co'culated
a\ l'-t averapr vatue of the Aroclos formulation, besed uwpon the snalysis

8 naner of Inglvic.a® PCR fsomers In the formulation. Tne numver of
lm $ used In tnis ce'culation s glven 83 "No. of Values” ano the range of
Aroclor concentrations for this number of P(B Isomers is glven
oy "hng of va'ues™, Tne $t9nr3avc deviation ano 1 relative stonde o
Oeviation for this nunter of determinations of the Aroclor formulatior a-¢
olven in the following two Vines of the tables.

The next stction of the tadie deals with quality control used In eact
src e pnatysis. The surrogete soining compound which 13 a0ded to the sancle
before estraction and ana'ysis is 1isted. 81ong with Its smount end 1 Recovery
acosured for each sarele.  In cases where PCO concentrations are very hig
N0 thus require extract Olition, no effort (s aade to quantify this com-
poung. Tnis could be done If £SC knows that these deta ere faportent. Dt
typlcotly 50 up/p is the Inportant level to auantify accurately 30 trat
surrogate Gate for concentrations lerger then this value, from ¢ reguiatory
stencpoint, ere not teportent.

Tne next section documents how each senple wes extracted and andlyled.
Tre £SC Extraction Method. smount of sample entracted, extract final volume,
entract oftutlon factor, £3C extract nuaber ans the cosputer dete flle In
which the processed Cots Is stored are glven In this section. The test
section glves o brief cescription of sbdrevietions or glves sny footnotes
that give accitiona) nformstion sbowt specific sewles.

his tevle format 1s Doth compect and precise. It was ceveloped In o0
sttempt to auickly and sccurately penerate dete which the cvstomer con quichly
ons accurately eveluate. If there are ony supgoestions concerning this
format. please contact me ot extension 396.

D!S(ﬂl"lﬂl STORLD IN TBEXO01 st
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The following peges describe Stencerd Extraction Methods and Standerd
Anslysis Methods vsed for this project.
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£SC Stencero Extraction Rethoo (SEN) ESC Stenderd Extraction Method No:
TINE: Wide scen extraction method WSEXOS
for water matri(x),.(ces).

MATRI(X), (CES) s TYPICAL SAWPLE  TYPICAL EXTRACY
S12¢ voLung

water {{-1] (ml)

10.0 oL 10 M.~ 400 m
TYPICA. ANALYTES: Arociors, PCB:. €SC Stenderd Analysis Method Nos:
priority Dolluhnn
INYERS [RENCES: v.'lwu See individuel TYPICAL TYPICAL
Interferences for indivioual snalytes. SURROGATE S RECOVERIES (%)

eeeroccsse  emeas- scevorran

dueterated surrogetes
for individue! snalytes 50-120

pentachliorobenzene $0-120
2.4,6-tr ichioro-
bipheny! 50~l20

APPARATUS AND MATERIALS:

Burgick and Jackson methylene chlorioe

Separatory funnels

$Soatur. sulfate for extract drying.

Sooium hyoroxioe end sulfuric ecla for pH a0justments.
Nitrogen for extrect volume reduction.

Water bath for K-D extract volume recuction

ummlous- Sufficient senple smount to provide GC-MS LOD.

“"[" Pﬁ((MﬂlMl See Safe Lavorstory Practices.

DATES OF METHOD CREATION AND UPDATES: $/16/84

MONS 023114



fLOW SHEET WSFSOS
FOR £5C EXTRACTION MCTMOD WSEXO0S

EXTRACTION DATE ang TINC:

~

RECORD MATIVE pH -=-ovo--e- WAS pH ADJSTED VES/NO IF YES 1O WAT pH---c-oce-e
PUACE SAWPLE INTO AN ) SAMPLE VOLUME - - omccemomamncans
APPROPRIATELY S12€0 .

SEPLRATORY FUNNEL .
(172 HEAD SPACE SUGGESTED .
FOR ADEQUATE MIXING)

0l

IF pH ADJUSTED ty . ADJUST W1TH, 501 NoOM OR W SO
. . 2 4

ADT METMYLENE CHORIDE IN [ ) RECORD AMOUNT RETHYLENT CLORIDE ADDES
Tl APPROPRIATE AMOUNT . FOR EACH EXTRACTION
€1 L SAFP.E 30 mL SOLVENT, . : F)ecmcvmcocans
100 M, SAwFLE IS m. SOLVERT) . :

<\  J EEE TR PR

. v
SHANE SAMPLE ON( TInC ) I)recoreccnann

AND VENT THROUGH STOPCOCK

NEPEAT DOUBL ING THE WMmBER .

OF SMAMES BLYWEEN VENTING .

SAYPLES UNTIL THE mmBER OF .

SAxES EXCEED 80 . OBSERVATIONS

............ L T T

ALLOV PMASES YO SIPARATE [ )

REPEAY EXTRACTION 110 .
PROCERL TWO WORE TINS . s =

DRY EXVRACT wiTw 4 IcH 1) .
SODIUM SULFATE COLUMN . .
(COLUNN PRERINSED W) TN

30 oL METMLENE OLORIDE) . 'L ] EXYRACT DRYING MOT REQUIRED
RINSE SODIUN SULFATE ty S
COLUNN WITH 2 K 30 &L ..

REOUCE EXTRACT vOLWE 70 [ ) .
1ol BY X-D TEOMIE MO .
OR MITROGEN SOLVENT VOLWE .
REOUCTION

(.) TRANSFER EXTRACT INTO VIAL FOR AMALYSIS

EXTRACT WOt =weececcoceamcecs  DATE/TINE COMPLETED----co~-c=esfomeraanenan
AMALYSTY socevcocoramconcenes ESC JOB NO: ---=- vommesemetceccacccanane

9
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€30 Stencard Analysis Method (SAM) ESC Stencero Analysis Method Mo:
TITLEs Aroclor Formyutetions In Sotvents €CAND2

escescesacanc. ctcscsncconsnecnearasscnnan seasssecccnccarssnsannna mececcomsmncns

ANALYTICAL INSTRUMENT AND MODE OF OPERATION: WP-SB80 Caclilary GC/EC tnter-
faces tO an HP-33%7-1AS Ladboratory Dete sysu-

TYPICAL TYrICAL TYPicaL TYPICAL
ANe_YTE INSTRUMENT LEVEL PRECISION ACCURAL Yy
O DETECTION (LOD; @ 10x LOC @ 10X LOD

tug/ml) [} 9] 1

INTEREERINIES AND LIN;TATIONS: 4n, electron canturing scecies In trhe rete-
tion tine reg'on ¢ trichlorod'enenyl throuph OCtachlorod pheny i 1scmery

ore pete~tla’ interferences. Exact retention times of mos: like'y P(B fsomers
€O De odaineC from the andlys'ts of Aroclor 1248, Aroclor 125¢ o° Arocior
1260 formuigtions.

CrPOMATOSRAPRIC COLUMN: 30-meter fused sillice JiN DB-S (0.25 .m wite

sioe DO*€ (0.32m.).

COLumN TErPERATURL PROGHAN: 130(1)/4/300 I'UE('IO" TYPL: So'ltless

CA_TBRATION AND: STANDARDIZATION: Use interns! Standerd quant 1tation techiaue
"3 co'urate instrument response factors from suthentic Aroclor forayiatlon
NO10I*01. Use & aintmum of 10 PCB (somers for the Oetermination of forey-
lv ton comu, O Quantity.

CALZULATIONS:  Foraylation concentration s (1somer sres)/(lsomer RRT)

where: RRT (s the relative response factor for the appropr lote
PCB Toomer In o given foraylation. Foraulation concentre-
tion is obtained from the sverege of at least 10 such cal-
cultetions.

.o

SAFETY PRECAUTIONS: See PCOD hondling protocols in laboratory sefety senuel!.
DAIES OF METHOD CAREATION AND METHOD UPDATES: 10/25/83, 2/3/84

10
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The following pages describe Anelytice!
for this project. " Reauest Inforastion generated
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PONSANTO COMPANY/DAYTON LABORATORY
ENVIRONMENTAL SCIENCFS CENTER
ANALYSES REQUEST
OATE s

AUGUSY 16, 1964

SAnP £ OUSCRIPTION FOR 2 SAWPLES

ESC
Sl'#'d IDERTIF ICATION NUMBER OF eonus MBER(S)
snt ¢« PONS MUY THORNVILLE RD ] PCBCar N
PCBCAY(DLP. ICATE

PCBESOIL. SPInE)
PCOESIin. SPIKE)
PCBES2tr. BLaw:}

SIVE o ~ PONI WATER TrdRayliLL KT 1 PCOCE)
PCBEEL:DUP, ICATE )
PCOGAS L. SPIxT)
PCBGA6IN. SPIXE)
PCOCAY (N, BiLAN.}
RECORDED BY:R. JVORY

oaTE
TECIU COMPLETED
X GC/EC (18) 0298
WLITATIVES SENIQUANTITATIVE s QUANT 1TATIVE £
*LOUIRED OA/OCH -
COPLETION DATE REQUCSTED: 1O VEEXS FROW RECEIT OF SAWLES.
CONMENTS:
SANPLE DISPOSITION: X HOLD FOR 30 DAYS

SATETY PRLCAUTYIONS

NRLYSIS REQUESY FILE NANL: AA2200:L)

cow-

J2
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he following Is & copy o Good L abor st
L
1 follows ] f the [SC/UAG atory Practices

13
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Copy Mumber:

€000 LABOUATORY PRACTICES NANUAL

A Cugde to Quality Control/Quality Assursnce
VUltratrace Anslysies Crovp

Merch 1984
3. W
Croup Lesder, Ditratrace Anslysis
N, A. Voltermesn
»n L te) Scd Center

Issued to:
Detet
Baviresmeats] Sciesces Conter
Dsytas Leboratery
Deytes; Shis 45407
JR3/308 A
"
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1. Obiectives

The natn objectives of the Ultratrace Analysis Croup quality sssutence/quslity
contso) prograns sre: 1) to essure that our leboratery gewerstes high qualgty
seswits; and 2) to meintedn the mecessary secords that docusent Jedoretory
perloresnce.

11, Bcope

The ocope of this manval Sncludes sress of GLP sot specifically sdéreseed in
the ISC section manual and oxpends upon certein srees vhere QA/QC prectices
éitfer fyom thoae descrided in the section manuel. 1t 1o intended to Ve used
elong with the section manuel to provide o complote pictute of the CLP within
the Ultrotrece Anelysis Croup.

111 pnadyets

The generotion of enslyticel resvlts vithin the Ultratsace Analyeis Croup
toutinely fnvolves twvo processes: n-ph preparation and fastrumental snslysis.
Sazple preperetion involves one or wore of o veriety of techniques including
extroction, dilution, scid/base veshes, column chromstogrephy, concentretion
ond nunerous other techniques te Tender the sasple So o ouitable condition for
instruments) enslysfs. Instrumentel onslyeis tekes the suitedly prepored
soeple ond Introduces it iInto an analytical fmetrusent te messure the desfred
poreneter(s). Both of these processes con be deocribed by cloorly defined ond
separable wethods colled oanple preparstion methods (SPMs) end fnetruments)
snelyeds methods (lAMs). SPNs snd 1AMs ey D¢ condined is pumerous veys
(depending wpon the seture of the sanples ond the nesde of the castomer) to
produce o succossful enslytice) protocol. For exssple, ssvers) different $PMs
d to produce samples that are suiteble for anslysis by o efsgle 1AM.
incorporeted $nto ssch of these sxperinmentel proce to ensure
esonent of the quality of the results con be made constitute the
tas for o project. The folloving subsections descride the elements
of the snolysis process:

A, Wethods

Methode a7e the written documentation that describa the enslytice)
process. They costols sufffcient detadl such thet & competent
scientist or technicise con vesdily perfore the voquired saslyses.
The wousl proectice S0 to have nethode that descride the sample
properation process (SPe) sed methode thot descride the fastry-

tel asslyeie p (L0W). Rach method developed within the
Ditretrece Analysis CGrowps 10 sesigned o nethod numbear a8 doocrided
in the B5C Section Nasval.

Nethodo sre obtoined free veriows sources iscluding Sn-bowse develop-
oent, nodificotion/adoptation of 1itersture utb«. oF specifsc
protece]l methode 81 é ¥y oo Nethodo mey be

. formally velideted by o series of -mhau that descride o
eloseicel] velidotion protece]l or say be less vigerowsly proven
oving to facters such 80 frequency o1 wee, seede and

16 MONS 023122



cost/tinteg vestrictions. 1Im svy case 8 QL/QC pregres 30 applied

to the analysis precess ts provide o messure of the ‘qualsey of

the Tosvite. Unless 8 QA/QC progren 8s prescrided by & reqsived
protecol (e.3., EPA Dionta in S0} p 1), certets mind QA/QC
wessures (depending wpon the anelysis type) are incorporeted fate
81) Vltretrece Anolysis projects. The following subsection descrides
the Vltretrece QA/QC progres:

QA/QC Progras

An effective QA/QC progres Sacorporetes experiments thet provide
information relative to ssch of the folloviag questions:

(1) Are there any fwpurities, bockground or contasinstion
thet vill fafluence the Tesults?

(2) Wov reproducible ore the Tesults?

(3) Nov well con the anslyte be racovered froe the sasple
sstrix?

(4) Vhat 10 the 1teit of detestion for the snalysis?
(3) Vhet fo the éynensc zange of the analysis®

(6) Whet o the sccutacy of the snslysfe?

A)) of these questions ere sédteseed by properly selecting/opplying

the wse of blesks, replicates, opikes end standarde $n & QA/QC progras.

The discuselon of the use of these QA/QC techniques as they apply
to Ultretrece Anslyeies Croup sctivities 1o beot done by comsidering

the sasple preparstion ead festrunents] smslyeis procecsss separately.

3. Ssmple Preparstion QA/QC

0. Nethod Blenks - Representative glasovare, solvente snd
zesgents ore vood with sample matrsces which ore similer
to Shose for vhich results sre being veported, yet do mot
contoin the ssslytes of Saterest. Method Bleske are
snslyzed ot 8 frequency equs) to 102 of the snalysed
sanples for sample oete whsch ore multiples of 10. At
loast ene 2ethod blank 1o smslysed for smple scte
contalaing between J ond 9 samples.

5. Replicetes - 1f sufficient sample smownts have bees
wduitted for snslyeis, veplicate frequency fo the

sane @0 the hed Dlank 9 y. 11 st al) poesidle,
cepifcetes should Be obtained fren the sane semple bottle
$» ozder te misimi 1e Sab 1 3| due

to semples being tades st slightly differest times.

¢. Bpikes - If sulficient semple Ss availadla for esch ssmple
type, the senple 55 0plit ené spifked st two levels with
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the pative (wnlobeled) omadyte(s): The levels ore
typitally 2xn (lov) snd 20x (high)'the anticipated
detoction 1init ond serve 8¢ & tochaique for ests-
soting the 1ttt of detection for esch moatrin. These
lov end high spshes sre conducted st o frequency equal
to the Method Blaak frequency. Obviously spiking with
the native anslyte connot be dose for widescan enalysis
since thie presupposes knoviedge of the tdentity of the
snalyte(s) fn the sample.

Other spixing techastques are veed to evalvete the extrac-
tion/recovery efficiencies for the analyte(s) of interest.
l1deslly extraction/vecovery efficfencies sre determined

for esch sawple, oince, in principle, esch somple woy
vepresent & different matrix. This con be done very easily
vhen the detection technique S0 mase spectrosetry 1f an
1ootopicelly lJabeled version of the snslyte(s) 1e¢ sveiladle.
Documentetion of extraction/recovery sfficiencies is not
vequited for sach sasple if the ssmple matrix for o set of
samples is constent. Novever, for & sample set for vhich
the ofnflority of sseples $o not known, 8nd for vhich
sdequate sample 0 svailable, each sample must be oplsit and
opiked vith s knovn amount of the snslyte(s) of fntersst to
determine extraction efficiency. If sdequote sample size is
not eveileble or the fdentity of the snalyte(s) fe not knowmn
before the foct (i.e., videscsn suslyssis), surrogste spiring
cospounds mey be wsed to sseess extraction sfficfencies in
each esmple vithout sctuslly epiking esch sample vith the
analyte(s) of foterest. The chofce of the surrogste spiking
compound s tailoted for each soalyte. This surrogste must
be chosen o that it 1o either chenfcolly Sdentics] to the
snslyte of sntevest (for exemple weing feotopicelly ledeled
snelogues of the snslytes), or 18 closely similer in terms
of 11quid/liquid partition propertiee, chesical resction
propertiss, column elution properties or other matrix isole-
tion properties which sre meed to feolate the snslyte(es) from
the sewple matrix. Another property of the surrogate opiking
compound 15 that it mot be present in the ssmple being onslyzed.

lnstruments) Anslysie QA/QC

The finel otep i» shtafning asslytical sesults 1avolves the woe of
on sppropriste instrumental techaique to preduce the anslytics) dats.
Severs) QA/QC practices wust be fncorporeted in this process to
susurs veifdity of the davs.

8. lnstrvmesntstios

Cotefv]l documentetion of fnstrument wesge, calibrotion, and
saintensace s esoentis) for the generatics of hiph quelity
vesulte. Bach major Sastrwaent within the Vitrstrace Anslysis
Croup will be the 8ssigned respousibility of s prefessioss)
onployoes designeted 89 the Isstrument Stewsrd. The lsstrumest
Stoverd $s vesponsible for making sure thet leghooks are aveil-
able end properly complated by inotrumest wsers. It 10 the
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reoponsihility of eoch §ndividus) weing the aquipment
to record e1) the pertinent dote required i the logbook.
An example of o page from a CC/MS logbook 19 given in
Figute 1 ond that of s GC/EC Jogboor fs given o Figure 2.

Jestruments wil) be colibroted sccording to the fastry-
sent sanvfscturers’ specificotions or sccordiag to the

method being woed with the fastrument. A Jog of fmetry-
sent colibration will be magateined vwith the fastrweest.

The Inotrument Stevatrd wil) be vesponsible for enevring
that preventetive ond corractive nsistensace programs ore
corzied out on 011 fnettuments wnder his/har Tespossidility.
1f o specific probles 10 moted by o» Instrwment waer, ft
should be moted o the Jogdook and the Instrwment Stevard
notified so thet sppropriete corcective actios con be token.

».  Dlenks

A solvent blenk will bo avelyzes at » frequency equel to the
wethod bloak. The 2ethod blenk con serve 8o the solvent blank
provided St 1o clasn 4 the eres of the anslyte(s) of fmteres:.
Thie prectice sliminates the possidility of bachgrownd snotre-
sentsl contaminstion.

c. Quentitetion Isterssl Stenderd

A quantitation interms) etenderé vill be sdded to esch sample
folleviag sample preparetion but prier to Smstrwmental onalysis.
Thie conpound will serve for deternioing selotive response
factors snd for correcting for verietiens in esmple fmjection
volumes and svsporetion of solvents.

é. Btenderéde

'Il“.‘l‘. sre solutiove of the asalyre(e) of interest weed te
the of the detector over the vaage of analyte

concentrations fownd i» the sanples. PFor Quentitstive seslyses,
suffictient standerds snd veplicotion of otenderds will de swm
co desonetrete linestity snd precislen of the detector vesponse
T the 301. of mlm entntuum Should sanple concen-
o she 4 1 goage, efther
oblstions] stenderds _ore 'u'oul (1] -)-l the ssage, oF

oprist~ df)ued fon of ple 20 dose to

oce 1t €a the preper xeage.

Degrees of Quantitetion

The daferwation nwuu for a8y ’nuc-ln asalysis 1o teilered teo the
seede of the s theve noeds very acress the
Sroaé contivewe frow tbo gronsdy quuuun to the noe!u)y qesstitative.
3t 20 faformotive to exanine whit 15 fsvolved Ia previding the werying
degress of quastitation zequired by sur customers.
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Quelitative Anslyese

Qualftative snslysie fnplfes 8o quantitetios ot a3l but sether
ooake only the tdentity of the compownd(s) present. GC/MS i
perticelorly spplicodle to thie type of snelysis prodles. Two
types of fdentificotions con be mede:

8. Tentetive

A tentative fdentificotion 19 made on the besss of the
onalyet’s Judgement of o match betvesn the msss spectrw
fros the ssaple and ¢ mess spective fron o veferance
14dzory. This fo often done for the large number of
cospounds found in 8 widescon organic snalyeie.

b. Confirved

A confireed fdentification zequires that the chromato-
grophic rotention time and the mass spectrue of the waknown
cospound mateh those of & known etendard of the tentstively
Sdentified compound. This 1 often done in widescon snslyses
when stondsrds con be obrotned for tentetively fdentified
compounds that ars of coacers.

The normel QA/QC requiresents for quslitetive enslysss ore (1)
snelyess of & Blank, (2) anelysis of duplicate eamples ond (3) use
of o celidration compound (ueuslly Decefluorotriphenylphosphine,
DFIPP) to assure thet the mase spectyometer vill produce sass
spectra that can be cospated with Jidrery spectre.

Sexi-Quantitative Ansdyesis

Senj-Quantitotive Anslyosis extends the information provided by »
qualitetive onslysie to include soms sstinate of the amount of
onedyte(s) present. The method of semi-quentitotion favolves the
cosperfeon of dotactor response of the snalyte(s) with that of sn
internsl ostondard. The eotimsted covcentration is obteined by

ing & wnit roep foctor Detvesn the soslyte(s) snd the
interne] stondard(s). An Indscotion of Tecovery from the sample
sotrin 50 obtoined from the recovery of the surrogete imternsl
standord(s).

Quantitetive Anslyeis

Quentitetive Anslyefs provides for the sccurste sescosment of the
smowst of amalyte(s) present 2» o ssmple. To be able to édo quanti-
totive anelyess one nuet Xaov the fdentity of the anslyte 40 thot
stondords con be prepared for spiking snd for the generstion of
colibrotion curves. The method of quantitstion 1o baeed on 2
three-point colibrotion curve woing standerds of the maelyte(s)

of Snterest over the renge of concentratiocns In the samples. A One-
pofot colidbrotion method cap be woed (o0 with the ladozstory dete
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systes) provided that lineszity has Deen demonstrated over the
concantrotion vange of the sasples woing standerde of the sselyte(s)
ot three concentvetions iu the renge. This celibration curve s thes
voed to provide concentrations of the anslyte(s) in the ssmples vis
sa external stendaréds Bathod or more prefersdly vie an faterval
stenderds method. Por tho interns) stendards method, the quantita-
tion internal otenderd §s sdded to eech of the stendards (Just se
with the ssuples) prier to fnstrumentsl anslysis snéd relotive Tesponse
fectors ers deternined.

Tor quantitetive snalysie the 2ess spectrometer 1o opersted o5 o ges
chrosatogrephic detector. The M6 ie therefore tuned end operated in
5 manner opecified 8o the approved sethod rather than weing & calidye-
tion compound 89 required for quelitative analyses.

Quality Criterie oand Resedisl Action

The Inclusion of QA/QC measures foto o» sualysis progres hes 1little
sesoisg unless the Tesulte sre interpreated and sppropriste ection ie
teken vhen necessery. The sbility to do this sssumes woue set of
eriteris that vill trigger & reeponse or rewedial sction. The following
subsectione describe the eriterie that sre used in the Dltratrace
Anslyeie Croup to evalwate vhen quality control date imdicate & need

for corrective messures snd vhat vesedisl action vill be teken.

1. Quality Criteris

The overriding quality ctitsriom above all others 4s: Do the sesults

et the peeds of the guotomer. This determination will be made
Eotn ¥y betveen the customer and tho snalyet. The swelyst sust
exercise cavtion in mot alloving the custoser to ovarstets, misinter~
pret or wninteationslly nisveptesent the dats. 1Im addition to this
prime quality eriterson, the folloving conditions aust be mat:

e. Dlanks - In the event that & blank produces s positive velue,
4t nay not e woed 20 & val1d Blonk 11 it exceeds 102 of any

reported velue for & sample.

b. Recoveries - Recoveries for all surrogete snd native spikes must
11e in the zange of 30R<Recovery<l503.

c¢. Precision = Precieion will be colculeted based on the recoveries
of surtogs ~ fetarnsl standsrds. Aversge vecoveries will be
colculated vith 2 stenderd devistion for esch ssmple eet. Repli-
cate snalyees and lov and high native spike veceveries msy 8lso
be veed to provide sdditionsl Snferastios/Sasight inte the
precision of the snslysfe.
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™. Mte

d.  Lintt of Detection > The limit of dotection (LOD) will mermelly
e ototed oo ) the velue of the low level netive opike §7 gt 3o
socovered and quontifioble. Should the low level notive spine
a0t be recovered, the LOD will b eteted oo i the value of the
high Jevel netive spihe &f 1t $e vecovered snd quentifichle.
$hould neither epine Ve zvecovered, o sion Bust be wede
vegording the advisedility of veprecessing the ssmpls. Should
011 ssnples cootate such large quantities of the snslyte(s) thet
the levels of the lov and high spikee are fwoigatficent (<102) by
compatison, the velwe of the LOD becones less important ond fs
sinply otated 4o the LOD for the lnstruments]l sanslysis process
deternined by the anslysis of stendords and the odility to rvecover
the surrogate spihes.

@. Accurecy - The sccuracy of the anslyses 16 best deternined by
snslyzing some sample which conteine the anslyte ot some
predeternined level (o.3., a» WBS stendsrdized sesmple). 1f
this type of stendard 1s not aveiledle then the lov Jevel and
Righ level spikes con be weed eo & messurs of the accvrecy of
the onslysss. Results must fel) vithin o renge of 752 te 1202
of the excepted velue for the enslyses to be considered veltd.

31 the sdove quality crfteris are pot met the snslyst vill fumedistely
ssecon the need for and estent of zemedisl sction that may bs mecesssry.

Remedis) Action

The firet course af action vill be for the onslyst snd/er group
Joader te contect the customer snd discwes the Tesults poisting out
the 1iuitotions of tha date indiceated by the quality ceatrol results.
At thie poiat the everriding quality criterion of customer meeds vill
be sddressed firet. 1t could bo thot the customer’s meeds ove met
vithout seeting one or wore of the othar critscia. 1In such @ cate no
renedisl action {6 secesssry. It could aleo de thet the customer has
ouch o denand for tightnese 1a the tesults that his needo 870 DOt Bet
even though the othet quality criteris . This would trigger further
anolyses with tighter quality control designed szovnd the resulte
obtained (¢.5., repiicotions of positives to better estodlied
precieion or spines of son-detacted samples to better sotodlish the
1init of detection).

1o conswitetion with the customer additiona]l experiments vill be

dosigneéd tacluéing the appropriste quality costrel te ultisately provide
the resuite of sulffcient quality te meet the custener’s sesds.

Thie section deole with the svbject of date ead hov they ore edtoined, rvecorded and
reduced 90 09 tO Do woeodle fo @ teport and yet Tesdily avetledls for refertel and

iaspection.
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'The sanples vill be ledaled vith o log mumber st senple login sccording to the
procodure descrived in the ISC Section CLP Manwal. When delivered to the respossidle
technicel peroon, the semples nay then Teceive additions) lodeling o8 desmed neces-
20Ty, This edditions] lebeling will be documested 4n o ledoretory logbook and/er
wotobook. Theoe loghooks and notadooks will be weed by the snslyste te secord o)
pertinent work and results edteined frow the ssmples. fhe leboretory motedooks will
be 1111ed aut in sccordencs with Nonesnto Unifers Motebook Procedures.

A1l sev dats generoted for & given praject, vhich comnot be convenfently placed in
the lodoratory motebook (e.3., chromstograms, computer output, stc.), will be filed
wnder some praecribed order (i.¢., log mumber) fn o centrel fils wnder the supervison
of the Project Leader ond/or QA Specisliet.

Most of the dste genersted by the Ultrotrece Anslysis Croup sre computer dats stored
on magnetic diece. 1n order to srchive these dote the opecific file name ond éisc
nuader oseocisted vith the snslysis will be vritten dovn in the loborstory motsbook
and/er instzwment Joghook. When the diec 8 completely ful) of dote on entire
wnedited disc image or copy of the files on the diec vill be tronsferred to magnetic
tope. A logbook will be kept for vecording the disc number, name ond prefin sssoci-
sted vith 5t, slong vith the sssociated tope sné file nunber to vhich the diac vae
tronsferred. An sxsmple of such & Jogbook s given in Figure 3. When the ésts sre
tronsfersed o verification prograe 18 weed to check sll trensferred vecords for
corzectness. When tepes sre filled (they typicelly hold seven to ten disc fmages)
they should be stored in s fireproof veule.

A)] colculotions of the vasvlts of the dats vill be specified in the method veed.
These colculstions vill be sntered in the snalysts leborstory notebook waless they
ste cosputer genersted. 1In this case, 8 copy of the computer output vil) be filed
vith the rav dets. The Project Lesder vill be responeidle for checking the
corvectness of the data.

Y. Sazple Disposal

Sasples vil) ba éteposed of In sccordsnce vith the fnstructions on the Anslysis
Request fors. The only enception to this would result vhen the snelysis ravesle
o probles vhich requires sssple d1spossl 1n & manner other than that origisally
specified. 1{ the Project Lesder notee from the results of the snalysie that o
potentislly toxsc product was present in the sssples then the samples vill be
dioposed of in & mannet deened nafe by the Sefety Departvent. The dats of saaple
d10poss) end the manner shouwld be noted on the Tequest form estored vith the vov
dote completing the chain of custody of the sample.
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