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RESEARCH REPORT

DATE: May 27, 1988

TO: B.S. Yare (F2WJ)

FROM:
Environmental Sciences Center

Monsanto

800 N. Li h 5

St. Louis, Mo. 63167
Phone No: (314) 694-1464

Title: Analysis of PCBs in Kearny Plant Water Samples
ABSTRACT
Tweive l-llser water sampies were received fom the Kearny Plant for low-level PCB anelyses. PCB

Jormulations were desected above 8.1 ug/L in seven of the tweive sampies. This report gives descriptions
of the meshods and discussion of these results.

INTRODUCTION
memmwrmuhmmmummm Four
dividual 1-leer des labulled #110 were wcd lor two duplicate anslyses sad two sative spiking

analysis studies. ‘rb-ui-.u-'hmwom #109 and #111 and #112. Somple
volumes were 1-lites.

in order 10 obtain bighly relisbie data for PCB f lation ions bx 0.1 and 100 wg/L,

duced detailed information oe the duuuctlwnwmdawu*m
M(thma.!w.mannr -biphcayl is abbreviated
BP, etc) Esti of the p were obuained pasing the distributi
of the towad chloriasted biph ions with the distribwtion of C

oh-dlmmﬂyﬁd-mumﬁm-m {Note: Aroclor is a registcred
semark of the M C,
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Page 2, Analysis of PCBs in Kearnty Plant Water Samples (cont'd)

EXPERIMENTAL

Onhawuern-pbmmkdvﬂlquddhwwmﬂ’cwm
coageners). Liquid/liquid cxtraction wsiag a total of 180 mLs methylese chloride was wed t0 isolate
PCBs iato the orgasic extract. This extract was reduced 10 1.0 mL wsieg Kuderne-Dasish concentra-

tors. This s thod and jon flow sheet are summarized as WSEX0S and WSPS0S in
Appeadix B. Appeadix B also shows aa ph jon sheet and Yy sheets for
this sample set.

Oncs the 1-liter samples are extracted, 200 ul. of the 1000 ul extract or 200 wl of all calibration
memmum-dw(wq/-u-mu The extracts
and standards to which the anth d had been added wers thes analyred on 8
capillary GC/MS mmm%aﬂumwm Brief descriptions of
this method and the (low sheet (MSFS2S) are also shown ia A dix B. These methods also deserib
mMand’n—wrﬂm i total PCB conge

concestrations for CL-biphenyl through CL,-bipheayl congeners, and the total PCB  concentrations.

RESULTS AND DISCUSSION

Represeatative chromatograms aad tables resulting from Lotus/1-2-3 calcuistions arc located in

C. The Lotws calculation results are shows in five sets of tables shown in Appeadiz C.
Tables 1. -‘z—-hzl)wdct‘lrw“d% CORGENET SXMTact CORCENTations
(ia waits of ug/mlL), 2) total PCS extract coscestrations (in wsits of vg/mlL), and 3) total PChe
detocted in cach sample (in waits of ug/L). Since there is 2 one thousand-fold decreass in volums from
the water sample volume to the extract voleme, there is cxactly a ons thousand-fold decreass in
coscentration from the d extract i the water sampie comcentration. Tables 1.
sad 2. is Appeadix C aleo show recoveries of 1he four ““C-labelied surrogstes which were added 10
umnummmummmmm-amm

exract analysis, dilution factors, and i '} d arcas

Tnhhsuudz.a izs Average Relative Resp Fmvﬁcbmmﬁuth
A et iming 24 biphenyt through decachlorobiphenyl

m‘l‘ﬂul)dumhrﬂmd‘ istic/confirming ion resp for

standards snd extracts. Tables 1.c and 2¢ % ' derd
devistions, minimum recovery, d-—-myuﬂdhlhﬂdhlh-'rwhl
and 2, respectively.

Table 3. summarizes recoveries of 24 native PCB congeaers which wers added 10 sample #110 for
nﬁymdm-l* u.s hdumwﬁm
d for Arodo N Maimed h P

Compasy.

Al of M'ﬂmmthmM&Mthhﬂnlﬂ
Figures 1 - 30 of the presest report. Figwes 1 - Jmthl«dn‘lmmh-dw
Mn‘-umhcl.rlr‘ h CL,, BP d lor samples #101
theough # (Na-uo.um.-wrauu wm-om-&--
-uho‘duonmhn. This extract was analyzed & after the extract for sample #102
which coatsised almost 100 wg/L total PCBs. \Vehneu-edthlh-mqu—lyda.,
biphenyl congeners is due 10 carry-over from the analysis of #102.)
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MMMMMIMM&-M!‘»W‘/-L (Th-eumupuﬁba
conesstration range of 0.1 to mn/l.hnl-ﬂuwmn-ph)wm

distributions of total PCB conge ia water with distributions from Arocior formulstion
lyses should provide valuable inf jom om the formulation identity.

Figure 5 shows that the distribution for sample sumbers 103, 106, 107, and 109 sppear to be mearly

qudnnh?m‘bmm mwvmuomnm

similer to Arocior 1248, this PCB P ly arises from a lower (ormulatios such

a8 Arsoclor 1242 m-ou1m-bvammuqumu

Pigurs 8§ shows that the distributions for #102 aad #104 are very similar to the Arocior 1242

T - emtract of sample #101 was analyzed in duplicate. mmmmrmmw
sauysis of this extract is shown in Figure 9. Along with thass two distrib are shows distributi
for Aroclors 1254, 1260 and 1262. It sppears that sample #101 can best be described as a misture of

Absolute concestrations of total PCBs wers aho & ined from the amalysis of all formeletions
shown in Figures 4, 6 and 7. The results of analysis of Aroclor formul derds from Sepek

positive
Aroclors 1242, 1248, and s misture of 1254, 1260, snd 1262.
QC RESULTS

The present section summariacs QA/QC results for this sct of samples. Mm-ﬂo‘q
Mﬂ-mwwﬂnduﬂuﬁa ESC i

Lamde s ¢ Lg Y

wmm&mmm‘mwmmummmm
mads 10 assurs thet 0o falss positive or megaii ported.
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Page 4, Analysis of PCBs in Kearny Plane Water Samples (cont'd)

mﬂ.mdbmw-huﬂnmhmdbuhnﬁdﬂyn
of duplicate lytes sbove the level of detoction and from the results of spiking
the samples with % -dm pounds. Tables 1. and 2. in Appendix C report the resuhs of
.w*homa-ﬁ“mmmmwdm (Note
that this is sot a tres duph since duplicate 1-liter water samples were 0t provided for this
u»)mmummm yof ds which were sdded to
cach sample before analysis. mmwuuwm-mumam
set of samples. Asalyses of all Arocior formulation standards ranging in liu&n-dlbw
ug/ml, resaled in total PCB cosceatrations withia 47% of the reported Arocior I ome
eacledes the 0.1 ug/ml Aroclor 1248 standard which was at owr & level of detects

Accaracy, The y of the data reportod i the tables can be estimated from the results of spiking
mmmmummm sbles 1. dL-AMC:M-th o
measured when 3l samples were spiked with '““m@g (+CL-3P-
33,44.CL-BP-7Cyp, UJJJJM. BP-Cyy and 2 Table 3. ie
shows the recoveries messured when mspkedno_phllo-ll-im
ug/L per component.
Por the 40 swrrogate recoveries reported in Table 1. in Appeadix C:

Recovery Meas - %%

Recovery Standard Deviatioa - 271%

Recovery Rangs -157%

Minimwn Recovery -0%

Maxisem Recovery -07%

The frequency distributios for thess recoveries are slso shown in Table 1.c. This distribution shows
thet 1 of the 40 recoveries is above 130% and 1 is below SO%. Thirty-cight of the 40 valves fall
betwesa 50 and 130% recovery.

For the 40 ogat: h ported ia Toble 2. in Appendix C:

lmyue- = 100 %

y Standard Deviati -N%

Recovery Rangs -170%

Minimum Recovery -58%

Manissum Recovery -=28%
The frequency distribution for thess jes are also shown ia Table 2.c. This distribution shows
that § of 40 recoveries is above 190% and that 37 of 40 valucs (all betwaen 50 and 150%.
For the 56 setive and ported in Table 3. of Appendix C for netive spiking
mdﬂ.ln‘l,ﬂ-}taﬂ gale spiking ions of 1.0 wg/L:

Recovery Mean - 8638 %

Recovery Median - 8650 %

Recovery Standard Deviation - W%

Recovery Range - 67.00%

Misimum Recovery - $5.00%

1200 %
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Page 5, Analysis of PCBs in Kearny Plant Water Samples (cont'd)

The Recovery Means for swerogate recoveries in Tables 1. and 2. of Appendix C and shown
ars within 2% of 100% and therefore there are no significant biases introdwced into thess

for native and surrogate recoveries in Table 3. of Appesdix C and
shown sbove, are withia 14% of 100% which further substantistes that there are no significant biases

introduced into these anslyses. NOTEL No data reporied i this report includes any correstion for

Eala Pegitives andl Negatives, The analyses of Organic Free Water shown is Tabie 1. of Appeadix C
shows that the anslytical system introduces 80 fales positive values. The results of analysis of sample
Ouo'“vumh"ilio.lqll-ﬁwlhfﬁlho-umlulohhlepn\duuhn

been reported. The reported levels of detection in this study are approximately equal to (he
concentration of the lowest native spiking study reported in Table 3. of Appendix C (0.1 vg/L).
REFERENCES
A mors lete description of this method may be cbisined from a R h Report

Ml lem l.bnly HSL'I‘IQ. ESC-UAG-87-174, issuced December ll. 1987 ﬂl;
PCB Analysis Approeches®, by D. E. McKenzie, L. R. Minos
l.ll.M.l'lnhu.

LIST OF APPENDICES

Appendix A. Semmary of project details for this report. (This section comtains data processing
information on the sames of files, names of samples, names of methods, ste.)

Appendis B. S y of Extraction and Analysis Mcthoda wsed for this project.

Appendix C. Summary of GC/MS Raw Data sad Detailed Lotus/1-2-3 Outputs.

ppendix D. Imp lytical request and chain-of-custody information recorded a1 sample login.

Appradin B  Descriptions of important terminology wsed in Quality Assurance/Quality Costrol,
Anelyts Extraction, snd Instremestal Analysis.

ANALYST(S): David E. McKenzie, B. Mason Hughes, La Shawn R. Minor, aad Chi K. Trang

ANALYST APPROVAL: g - M W/
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Tebte 1. Bumary of tatal PCB congenars ond tecal PCBe dotacted In water saumples fram the Kearny Plant ans Arecler standerds.
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Page 7, Analysis of PCBs in Kearny Plant Water Samples (cont'd)

Figure 1. _Summary of lotal PCBs '

Measured in Kearny Water Samples

wo‘l’ml PC8 Concentration (ug/L)

80
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Page 8, Analysis of PCBs in Kearny Plant Water Samples (cont'd)

Figure 4. Summary of PCB Congener
Distribution for Aroclor 1248 Standards

A1248L1) A124841) A124848) A1248010)
— — — C—

120 Relative to Largest Congeners (%)

100} :
80} :
6o}

401
20}

0
CL1-BP C12-BP CL3-BP CL4-BP CL5-BP CL6-BP
Total PCB Congeners
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Page 9, Analysis of PCBs in Kearny Plant Water Samples (cont'd)

Figure 5. PCB Con ener Distributio
'g Selected-Kearng Water :mg ésn

-oRelative to Lanest Congeners (%)

100} -

Total PCB Congener-s

F%‘istri%ut Summary of PCB Conggner

ion for mgr A%t;zndaf

Amm c]
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Page 10, Analysis of PCBs in Kearny Plant Water Samples (cont'd)

Figure 7. Summary of PCB Congener
%lstribution for Aroclor Standa? ds
54(2) gm A1260(2) —  A1262(1)
Amam

soRelative to Largest Congeners (%)

100
80
80
40
20
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Total PCB Congeners

igure 8. ongener Distribution
for SQIected Kearn‘x‘Water s(%mples
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Page 11, Analysis of PCBs in Kearny Plant Water Samples (cons'd)

Figure 8. PCB Eongenor Distribution
or Samplo 101 and Formulations
Olmm 101-dup ]  A1254 —
A1260 )  A1262 gy
;zoR@lative to Largest Congeners (%)

' |

N 2 @& @

- = = =
Total PCB Congeners

Figure 10. Total PCBS Measured
In Aroclor Formulations

Total PCBs/Correct Concentration (%)

Al
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Al dix A. Sul of project details for this re| (This section contains data
ppes prooeummqmg i'r’llo,:mation on the nameroomfﬁles. samples,
extraction and analysis methods, etc.)

Standard pling hod(s): Sampk pplicd by outsid i

Stsadacd Extraction Method(s): WSEXOS (Ses WSFS03 for method flow sheet.)

Standard Instr | Analysis Method(s): MSAN2S {Sec MSFS25 for method flow sheet. }
GC/MS Duta Acquisition Method Name: PCSC2S

Sample Identification(s): #101 - #112. (See further information on extract awmbers, notebook pege
mumbers, ete. in Appendix D.

Final Report File(s): \meword\projects\proj#222\ra8222.doc, and ...\sa8222 doc
Table File(s): \123\projects\projs222\128222

MONS 024984




Appendix B. Summary of Extraction and Analysis Methods used for this project.

This section contains brief method descriptions and flow sheets for Standard
Extraction Method WSEXO03, copies of extractions sheets generated during sam&le
extraction, Standard Analysis Method MSAN2S, and a copy of the GC/MS
instrumental method used to acquire selected ion monitering data for PCBs.

MONS 024985



ESC Standard Kxtraction Macthod (SEM) RSC Svanderd Zxrrsction Method No:

TITLE: Wide scan extraction sethod YSEI0S
for water.
MATRIX: TYPICAL SAMPLE TYPICAL QTIACI’.
s12e voLuMe
wvater {Liters) (=l)
0.01 - & 1. 40
TYPICAL AKALYTES: Areclors, PCBs, ESC Standard Analysis Mechod Nos:
priority polluctants ECANXx and MSANxx
INTERFERENCES: Various; Sea individual TYPICAL TYPICAL T
incerferences for individual analytes. SURROGATES RECOVERIES (%)
phenol.ds 20-80
CL-phanol -d4 20-30
CL2-benzene-dé 30-120
naphthalene -d8 50-120
pycene-410 50-120
chrysene-d12 30-120
pentachlorobenzene 30-120
2,4,6-trichloro-
biphenyl 50-120

AFPARATUS AND MATERIALS:

Burdick and Jackson wmethylene chloride

Separatory funnels

Sodium sulfate for excract drying

Sodium hydroxide and sulfuxic acid for pHl adjusctments
Nitrogen for extract volume reduction

Water bath and K-D app for ¢ voluma reduction

MONS 024986



FLOW SHERT WS7SOS
FOR £5C IXTRACTION METHOD WSEXOS

SNEPLE 1D “%@mw*@/’/‘z MRC EXTRACT .1.4.75.."32.'??5_'._45’4’
................................... LOG NO: [(Wg‘d-?j'l&?
IXTRACTION DATE and Ting: -- 0B/, L5, AL oy ZO 2
RECORD NATIVE pH -« dleeee- YAS pH ADISTED YES{NO IF YES TO VMAT pH--ce---.-.
PLACE SAMPLE INTO AN od SAMPLE VOLUME - - JAeeeeennn.. .
APPROPRIATELY SIZED )
SEPERATORY FUNNEL s TE sPIxE
(1/2 HEAD SPACE SUGGESTED . é"f@oxh.@u%ﬁ;;._._w /... ..
FOR ADEQUATE MIXING) LD Lk WL fGimee. ..., ..
LS R w8t (3], Kvs/mee
IF pH ADJUSTED O ADJUST WITH,S50% NaOH OR ¥ SO
R 2 4
ADD METHYLENE CHLORIDE IN (<] RECORD AMOUNT METHYLENE CHLORIDE ADOED
THE APPROPRIATE AMOUNT . FOR EACH EXTRACTION
(1 L SAMPLE 30 mL SOLVENT, . | 1--& my..
100 mL SAMPLE 15 sL SOLVENT) . | bl
.o\ Y/ 2)..84m .
SMAKE SAMPLE ONK TIME bV .
AND VENT THROUGH STOPCOCK . 3. Elm

REPEAT DOUBLING THE NUMBER
OF SHAKES BETWEEN VENTING
SAMPLES UNTIL THE WUMBER OF
SHAKES EIXCRED 80

ALLOV PRASES 70 SEPAMATE B
REPEAT EXTRACTION DA (]
FROCIDURE TVO MORE TIMES . .

IF ACID OR BASE VASHED )
RECORD TYPE AND AMOUNT. .

DRY EXTRACT VITH & INCH b .

SODIUM SULFATE COLUMI . SN
(COLOWS PRERINSED VITH . .

30 L METHYLENE CHLORIDE) . .{ | EXTRACT DRYING NOT REQUIRED

AINST SODIUM SULFATE N
COLUMN WITH 2 X 30 AL )

REOUCE EXTRACT VOLUME TO  [x] .
1 mL BY K-D TECHNIQUE AND .
OR NITROGEN SOLVENT VOLUME .
REDUCTION (<] TRANSFER EXTRACT INTO VIAL FOR ANALYSIS
. D3l pare/TINE comprenen-L104E g
Gl S
470 ESC JOB NO: ,f.[,l-..?l.“‘:‘.f..‘ ................

mONs 024981

N ®
LA

oxraact wo/XB 24

ANALYST :/42sact d.



; £t
rf’&&z?sr BLAng.........\... o 2T thtv....
| A0 1ot -
/?z,z.z%:...../m ........................ ST S Y
i toe (wle- plo
mz%..zm..@«p) ...... ek, BT oo .°"
R 10 243 1L Tk
| 1
ARR.. 10 2 M. L ... | PHET ... 0.
I ]
Aaxs).. 10G.. 2. ] VP T e
I I
ARQY. . ol ) N VAT Y.
] !
......... i E
| ]
......... !........................ ..........f“ M...’é’__-ﬁ:_,y’ M
......... |--......-......--.....-. ..-----...'--.-.--.......------.....---....
| {
......... e meaeeees :jthbLsJN""'!%
| |
] I
""""" e e S
......... Deeeeeereeeeeeemeeeeeeemeemene e YERZYENOUL
Calibration netes: class $ weight « Balance Reading
numosn:-aé.d(é _____ mwrmmxm\g:w
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sx- 3R89 el
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Lt 0 Y0 O Y AT T et LS
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Calibration netes: class $ weight

EXTRACT | | veIGwt/ |
Won | poTriorio | wwe | comoes:
RALIL) O] | 1G] PR~ 7 e

| N L A PP ¥
RARKA./3D.................. T :../’.A.J.:..Z......«..,:.w.mﬂ""‘4’*

|
2'44944'/()5 ................... T - i.‘.’.‘!.‘..z ....... yeremme.
T — R Y -
»@uml./of. ................. oo e ...yl v
k.é.wzi./oa ................. ; ......... i A= 7. skl paven
mm’i./éz .................. gwipu- ......... -
......... [+seeancecsascacssacnnanafoancceocecefanannarescaacnneaiennnniaaaaans

| ] i
......... {m.zuﬁuﬁ.......}..........:pﬂ.ul?m.ﬂdp«ﬂ.

L 1 !
......... i:;_‘:f.:.}}vt;*‘.’;;,.i..........E....t.x.wmu..mmumrm
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= Balance Reading

SOLVENT USED:
SPIKING INPORNATION ’ )
K- Wuf
(ALL SAXPFLES RECEIVE SPE AND
ONLY THOSE INBICATED RECRIVE LS. /JCuf

LS OR U8 1IN ADDITION TO $IX)
(FILR BLBAVY:ah)

w. woud 1w O

mwrmmxm:é:é&

PIRAL VOLUME EXTRACT:
disPes~2
wRe UG [me
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PROJECT RAME/WUNBER:
... B P
EXT. LOGDOOK PAGE WABEA:

EXTRACT | Sanril
WMBER | IDENTIFICATION
......... feesacscccarasesscncancan

.................................

.................................
.................................
.................................
.................................
.................................
.................................
........................

.........

---------------------------------

.................................

Calibration notes: class $ weight = Balence Reading
SOLVENT UBED: “'4‘ WAGER OF TIMES EXTRACTED X ANOUWT: 2

SPIRING INFORNATION e "m EXTRACT: e
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o s By WAl W g/
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B8C Standard Analysis Method (SAN) E£SC Standsrd Analysis Nethod No:

TITLE: Polychlorinated Compounds in Solvents MSAN2S

ANALYTICAL INSTRUMENT AND MODS OF OPERATION: HP-5985/5987 Capillary GC/MS.
Selected Ion Monicoring wich
RTE-VI operacing systes.

Typical Run Time: 15 - 40 min.

Typical Multiplier Voleage: 1800 - 2800 oV

Typical Dwell Times: 100 - 500 msec/mass

Maxisus # of Massas: 20 masses x 5 ranges ~ 100 masses
Electron Rnargy: 70 &V

Maas Spectrometer Tuning File: MT8602
Mass Snetxmnx Data Acquisition !luhod PCSC25

TYPICAL TYPICAL TYPICAL TYPICAL
ANALYTE INSTRUMENT LEVEL PRECISION ACCURACY
OF DETECTION (LOD) @ 10X Lob € 10X Lod
(ug/nl) (L)) (V)
orpnl.c Compounds
elucting between
toluene and n-Cl4-ane 0.01 - 0.1 30 30

INTERFERENCES AND LIMITATIONS: Anslyte characteristic maass must be chromates-
graphically resolved from other eluting cowpounds which prodnc. the sase mass.

CHROMATOGRAPHIC COLIMN: 30-meter fused silica J&VW DB-S (0.25 uM) wich

wide bore (0.32 —)

CALIBRATION AND STANDARDIZATION:

Quantitative: Use intarnal standard quantitation technigue
snd calibrate instrument response factors from standard solutions of snalyces
of interest.

Qualitative: When sulciple characteristic masses ere
wonitored for a given analyte, the ratio of characteristic mass responses
sust be within 209 of these for the suthentic standard. For PCB analyses,
the characteristic masses which are senitored sre the soleculsr fen concslning
sll 33-CL isetepes and the molecular ion containing one 17-CL {sotope.

The tollowing table 1zes the end approximate retention time

regiens monitered for the analysis of internal standard, surrogate standards,

and chlorobiphenyl (CL-DP) through decachlorobiphenyl (CL10-BP) PCB congeners.
(continued)
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Page 2, MSAN2S (cont’d)
DATA ACQUISITION INFORMATION

Retention

Analyts Masses Times (minutes)
CL-3? isomers, snthracens-dl0 108,190 15 - 22
4-CL-3P-6C1) surrogate 194,196 15 - 22
CL2-BP isomers 222,224 18 - 22
CL3-3? fsomers 255.9,257.9 13 - 30
CLA-3? isomers 289.8,291.8 22 - 30
3,4,3°,4°-ClA-BP-12C13 surrogate 301.8,303.8 22 - 10
CL3-BP isomers 323.9,328.9 22 - 30
CLE-BP fsomers 359.8,361.8 22 - 38
CL7-3P isomers 393.8,395.8 22 - 38
CLE-B? iscesrs 627.7,629.7 3 - 35
2,2°,3,3,5,5',6,6-CL8-BP-12C1) surr.439.7,441.7 30 - 33
CL9-3P fsomers 461.6,463.6 30 - 35
CL10-3P 497.6,499.6 30 - 35
CL1Q-8P-12C13 surrogste 509.6,511.6 30 -3

meassecvesesesmseesanserttartersasnoantcancsoaanoa seecesecantcsacasnnnannan

CALCULATIONS: Anslyte concentration = (Analyte ares)/((Anslyce RRF)(IS area))

where: Analyte srsa is the characteriscic mass area of the analyte.
BRF is the relacive response factor for the analyte.
18 ls the internal standard and is usually anchracene-dl10.

BRF = (analyte srss {n standard)/{(analyte conc.)(IS sraa)}
PC3 concentratlons sre calculated In one of two vays:

1) If an Aroclor formulation can be identified from tha patterns of PCB
isomers, selected PCB fsomers or classas of Lsomers (1. &. all Cla-biphenyl
isemers) are used to qusntify tha Aroclor concentration. Relative Response
Factors are calculated using the concentration of the total Areclor for-
msulation in the above RRF equatioen.

2) If no unlque Azocler formulation is present, then the total FCB
concentration is cslculated by using uuuu!d ul.uttm contalning known
smounts of chlorebiphenyl through d to calculate
Relative Responss Facters for esch chlorine class ln the sbove RRF equation.
The XRFs for the corrasponding FCB lsower classss ars usad to cslculate totsl
PCS {semar comcentratiens of each clase in unknown samples.

{For wore infermetion regarding standards, see Supplemant to MSAN2S on the
following nu )

SAFETY umxons. See PCB handling protocols in laboratory safety manual.

(continued)
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Page 3, MSAN2S (cont’'d)

Supplenmeatsl iom to 8 dard Anslysis Method MSAN2S

The following describes detalls of internal standards, surrogate standards
and {ndividusl PCB congeners used for instrument calibration:

Internel Standard

Anthracens-dl0

Surrogate Spiking Compounds C-13 labeled

&-chlorobiphenyl 13Cé

3,3’ ,4,4° -cacrachlorobiphenyl 13C12
2,2°,3,3',5,5'6,6’, -octachlorobiphenyl
decachlorobiphenyl 13C12

Native Spiking Compounds (used for native spikes end instrumental calibratien)
2-menechlerebiphenyl
3-monechlorobiphenyl
4A-monochlorobiphenyl

2,2’ -dichlorobiphenyl
2,3-dichlorsbiphenyl

2,4’ -dichlorobiphenyl

4,4’ -dichlorobiphenyl
2,4,6-trichlorobiphenyl
2,3,4-trichlorobiphenyl

,8,4° -trichlorobiphenyl

.3 ,4,6, -tetrachlorediphenyl

S,6, -tatrachlorobiphenyl

,t.A' -tetrachlorobiphenyl
.4,5-pentachlerebiphenyl

.4,3’ -pentachlorobiphenyl

+3,3° -pentachlorobiphenyl

+3',4,4’ -henachlorobiphenyl

,6 4,5’ -hexachlorobiphenyl

b 14 6.6'-hnuhlouuplnny1

’ A,A'.S-hnnehlorouah-nyl
4,4°,57 6-heptachlorebiphenyl
»3,3°,4,4',3,5° -ectachlorobipyhenyl
3,3 3.3,’.6,6’ -nonachlorcbiphenyl
tphenyl

NN NNN
NMNRNRNNNNNNON W

§
Bus
e

{continued)
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Page &, MSAN23 (cont’d)

PCB Uindowing Compounds (used to document proper dan uquuitlon vtndmn)

Ll- and 4-CL1l-biphenyl
and 4,6°CL2-biphenyl
CL3- and 3,4 t'-cu-btphcnyl

o8

6,6’-CL6- and 3,3°,4,4’,5,5°-CL6-biphenyl

3,6,6'-CL7- and 2,3,3°,4,4’,5,53°-CL7-biphenyl
$,5',6,6'-CLS- and 2,3,3’,4,4°,5,9",6-CL8-biphenyl
4,5,5°,6,6°-CL9- and 2,27,3,3°.4,4",5,5',6-CLI-biphenyl

6’ -CL3- l!ll 3.3',‘.(’ ,!-Cu-blphonyl.

Characteriscic and Conffrming Masses Monitored

Characteristic Confirming

(ND) (a)

anthracens-410 188 190

&-chlerobiphenyl.6C13 194 196
3,3’4,4' -tetrachlersbiphenyl-12C13 3ot.8 303.8
2,2'3,3',5,5',6,6° -octachlorobiphanyl-12C13 439.7 a01.7
decachlezobiphenyl-12C13 509.6 511.6

sonochlorobiphenyls 188 190

dichlerobiphenyis 222 224
trichlorobiphenyls 235.9 257.9
tetrachlorobiphenyls 289.8 291.8
pentachlozobiphenyls 323.9 325.9
hexachlorobiphenyls 359.8 361.8
heptachlorobiphenyls 393.8 395.8
octachlerodiphenyls 427.7 4297
nenschlerobiphenyls 461.6 463.6
decachlorobiphenyl 497.6 499.6
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YLOV SHERT MSV323

FOR ESC ANALYSIS METHOD MSAN2S

EXTRACT ID: -vcevvecencaancucancacnn sesesveces  ESC EXTRACT # <evuemecencnan

...... L 7. T
MS LOGBOOK PAGE NUMBER: <--<-v-v-vmna-s feetesececeneaaaa., cecmevreranacs
EXTRACT COLOR AND DESCRIPTION - cccvvcenranocsnnsncaencencmecasacancanananns

CALIBRATE MASS SPECTROMETIR ( |
VITH PFTBA AND DEMONSTRATE .
CAPILLARY CHROMATOGRAPHIC
RESOLUTION WITH SYSTEM
PERFORMANCE STANDARD

PLACE I A 1.6 =L AUTO- . TRE INTERNAL STANDARD SOLUTION

SAMPLER VIAL THE SAMPLE EX- . USUALLY CONTAINS 10 UG/mL ANTHRACENE-D10
TRACT OR STANDARD SOLUTION . 1IN CH2CL2 OR BENZENE.

CONTAINING PCB CONGENERS .

VITR 130 ul INTERNAL {1

STANDARD SOLUTION. .

PLACE VIAL IN AUTOSANPLIR [ ] CALCULATE CHARACTERISTIC ION AREAS OF

TRAY OF HP-5985/87. . ANALYTES OF INTEREST AND ANTMRACENE-D10
. INTERNAL STANDARD.

RECORD MASS SPECTROMETRIC (| . . . . . . . . . [

AND GAS CHROMATOGRAPHIC .

OPERATING PARAMETERS IN
INSTRUMENT LOGBOOK.

{ ) CALCULATE CONCENTRATION
QF ANALYTRES OF INTIREST
USING THE FOLLOWING

EQUATIONS :
(Chlorine Class Ion Area)
PC3 Chlorine Class ~ seececceccsecscctcrencncenaraaracen ceccusenoon
Concentration (Chlorine Class RRF) (Incernal Standard Area)

(Characteristic lon Ares for Chlorine Cllu)
Chlorine Clagg ® cccvcccccrcncecncscncccacccrercanccacancncncccecnns .
RRY (Chlorine Clase Concentracion)(Incernal snm:d Area)

Total 2C3 = CL1-8P Concentration + CL2-BP Concentration +
Concentration CLI-BP Concentratiof + ... + CL10-BP Concentration

MS FILE NUMBER: -«vcvvveveve--- DATR/TIME COMPLETED - «-----e-voenvs Jomeeenn

AMALYST: «-vcmvcmenscnncnanonnnns ESC JOB NO: --------- R EECEEEEPT TP PR
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METHOD FlLE LIsrT

Rethod file: PCSC2$ GC cype: 3840 Run Type: SIM, GC, EI
Coluan: Cap Splitless: Yes
Tesperature:  Scurcs Isothermal Post Run Time
200.0 N 0.0

Run time: 40.00
Scan Start time: 15.00

oN OFF oN OFF
Relay #1: 327.0 327.0 327.0 127.0
Relay #2: 327.0 327.0 327.0 327.0
Triac #0: 327.0 327.0 327.0 327.0
Trisc »l: 327.0 327.0 327.0 i27.0

Sin Parameters: Number of groups: 3
Multiplier volcage: 2600
Enissfon current: 300 uA
Group 1 Croup 2 Group 3 Group & Group 5

Start/Scep Start/Scop Start/Stop Start/Stop Scart/Scop
15.00 22.3%0 22.50 29.%0 29.50 40.00 0.00 0.00 0.00 0.00

N/Z  Dwell M/Z  Dwell M/Z  Dwell M/2  Dwell u/2

:

-188.0 100 -255.9 100 -359.8 100 0.0 ] 0.0 [
-190.0 100 -257.9 100 -361.83 100 0.0 0 0.0 0
-194.0 100 -289.8 100 .393.8 100 0.0 0 0.0 (]
-194.0 100 -291.8 100 -395.8 100 0.0 0 0.0 0
«222.0 100 -301.8 100 -427.7 100 0.0 0 0.0 0
-226.0 100 -303.8 100 -429.7 100 0.0 0 0.0 ]
-255.9 100  -323.9 100 -439.7 100 0.0 o 0.0 0
-257.9 100 -325.9 100 -441.7 100 0.0 0 0.0 0
0.0 0 -3s9.8 100 -461.6 100 0.0 -] 0.0 0
0.0 0 -361.8 100 -463.6 100 Q.0 ] 0.0 0
0.0 0 -393.8 100 -497.6 100 0.0 0 0.0 0
0.0 0 -395.80 100 -A99.6 100 0.0 0 Q.0 L]
0.0 (] 0.0 0 -509.6 100 0.0 0 0.0 0
0.0 0 0.0 0 -3511.6 100 0.0 o 9.0 Q
0.0 0 0.0 o 0.0 0 0.0 0 0.0 0
0.0 0 0.0 0 0.0 0 0.0 0 Q.0 Q
0.0 [ 0.0 0 0.0 0 0.0 ] 0.0 0
0.0 0 9.0 (] 0.0 0 0.0 [ 0.0 1]
0.0 0 0.0 0 0.0 0 0.0 (] 0.0 (]
0.0 ] 0.0 9 0.0 0 0.0 0 0.0 ]
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Appendix C. Summary of GC/MS Raw Data and Detailed Lotus/1-2-3 Outputs.

This section contains chromatograms and Lotus outputs generated for thi
set of samples. All chromatograms are the sums of the i o ” es of the clected
masses monitored for PCBs.
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866420 SNOW

Bl i Th L
mm: PCB t‘n Standard (Mlu/-l. per cempenent)

) ‘k A A A
17.0 ' 18.0 19.0 20.0 21.0 22.0 23.0 24.0 25.0 28.0 27.0 28.0 29.0
AR R » 0 ; -
100000 Aroclor 1248 (equivalent to 5 ug/liter,

50000

17.0 18.0 19.0 20.0 a1.0 22.0 as.o 24.0 as.c

as.o 2r.o ae.0 29.0

[ ] - 00 ; -
40000- Aroclor 1242 (equivplent to

EOOOQ:M. .v,‘ ey ey

7.0 18.0 19.0 20.0 21.0 @2.0 23.0 24.0 28.0 28.0 a7.0 20.0  29.0
N L O Im U ey
Aroclor 1232 (equivglent to 2 ug/liter)
1000001
17.0 18.0 4.0 8.0 27.0 28.0 20.0
L e
Aroclor 1016 (equivglent to { ug/liter ek
400007
17'.0 ' l.’. .0 io (] 31 o . ’ '.0 ' ﬂ.'v:' ;:.0
- — Rk e e ]
Aroclor 1221 (equivalent to 5 ug/liter)
500000°
I PN |
17.0 18.0 19.0 20.0 21.0 22.0 23.0 24.0

LASASE Shiad M Midd | Y Y Y
as.o 26.0 27.0 .




b 3
g
v
o
~N
&
o
L
L]

A

PCB Coagener Standard (1 ug/ml per compenent)

24 o 25 /] “ o a7.0 3. o 29.0 30.0 31.0 32.0 33.0 34.0 s.0

A'M‘ 144_/« A A

LA ¢ Y v Y T v v Y 1

Th‘“ dard (b5 wg/Aal. perompoilat) 6 |

79 8 9 10

L A_L'A AAA__L__L___

T
.0 8.0 206.0 27.0 20.0 a9.0 30.0 31.0 33 4 33.0 34.0 35.0

vyvevervronr v v ] v Y T

TRE - e W |

Arocior 1268 (equivalent to IW
A

24.0 as.o 26.0 ar.o a8.0 29.0 30.0 31.0 3.0 33.0 34.0 33.0

T v v v T T T LA A A Maddd | Y T T ¥ T T T T Y 1

300007

Aroclor 1262 (equivalent lg 1 ter)
A

.0 25.0 6.0 27.0 0.0 9.0 30.0 1.0 3.0 33.0 34.0 38.0

T T L] Y ] \J v v Y T T T T L § T Y v Y T T T 1

600007

40000

T AR eaes; waw |

J_.L

1.0 32.0 33.0 34.0 .o

I 400007

A - B0 ; -
Aroclorl 2 ug/liter)
_‘—--"—_-—"-’
240 I! ’ ) 0 ' 'OluFO'QJ'-O'Ql'O'S':O




- ——— AN -ae: wme ]
200000 PCB-2302 (£101)
poy . nd -
19.0 20.0 21.0 22.0 23.0 24.0 as.o 28.0
- 004 -
PCB-2300 (£109)
100000
19.0 20.0 as.0 22.0 23.0 24.0 25.0 26.0
TGS R < M wea e |
400007
] PCB-2296 (§110) l —A
200007
A AL T T L L] L T A) L]
19.0 20.0 21.0 22.0 3.0 24.0 23.0 26.0
ERL-ww; wmw |
100000 PCB-2308 (#107)
50000
19"0 ) aov.o ' 31'.0 VVYV#:ZI.O ) 2!'.0 ! 24'.0' ' vas'.o ! 26'.0 A
-4 -2 -
40000" PCB-2307 (§1¢6)
200007
4 0’, 1] ' 20'. (/] j 23 r o ' !2'. [] ' 23'. (] ' 3". [ ' 25'. [ ' 26'. o !
OB RS = 50w ;W
1000007 Aroclor 1248 Standard (equivaient to ter)
A
¥ T T T AAGMAE RAAE A T T T i MLAGAS B v MM M A
19.0 20.0 1.0 a2.0 23.0 24.0 25.0 26.0
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100620 SNOW

r L L L M | v L] T L yvvyrveeey M T LM | T v
19.0 20.0 21.0 2.0 a3.0 240 28.0 26.0
- NN ; -
PCB-2305 (#104)
5000007
19.0 20.0 at.0 22.0 as.0 24.0 as.0 2e.0
- 2h0es ; -
400007}
3 PCB-2304 )
200007
S T ey ey ey e Y v e —
19.0 20.0 as.0 22.0 3.0 24.0 as.o 8.0

WABRL « X0 ; WL N

20000007 ! PCB-2303 (§102) l ‘ ! !

19.0 20.0 21.0 22.0 a3.0 24.0 as.0 26.0
CABRE = I WL B 1
xooooo% PCB-2301 (#111)
— A
r T LI ™ LS Ly LI L} L bl | A 1 L] ey ML LI
19.0 20.0 21.0 22.0 23.0 24.0 2%.0 26.0

'°°°°°] Aroclor 1248 Standard (equivalent to ffr:cm) H M
A J\_

L L LA A A A s v T LRSS | T Y L

19.0 20.0 21.0 22.0 a23.0 24.0 a25.0 26.0




Teble 1. Samery of Kesrny PCD Anelyoen FANS USED TOR CALIBRATION:  5t5154 8114 "IN
of Vuter tor Projeet MIZ
g .. - Reth Slerk VYO "o ne nor nn nor nes s " wr
ST MBI --- PO 2098 res 2% res 2297 "B 20 Pes 230Y e 2302 pee 230 e 2304 18 »e
NN SLaes tvprt ) ety (waraty Cuprt ) tugrnt ) tupm tuy/mty tuprmey [ [y
mashierebighenyie ° [ ° [} [ ] 0.3 L] 3
Slabiorebighorl s [ ] L] ° L] L] ] 0.7 [] .
Tetahiorabighomyle ° . . (X4 ° 0 .4 [X] 3
Totrashierebighenyts ° . ° 13 . ° $5.2 ° 3
Pestushiorsbighenyis [] [ L[] v [ ] (R} " [] 3
Sanashiorabighuwie (] . . (X} . 3. 3.4 ° EX)
aptashiarebipheonyls . L] L L] L} 5.6 1.2 L] e
Sesashierehighonyls [} L] . . [ 2 0.3 [] ]
ansshierabighenyie L] L L] . . . . . 1
Susashiorebighemyt [} (] [} (] ] ° . ° '
SO0 PCPS 18 BRORACT¢up/ut ) L) L] L] 14 L .3 ».3 (5] 2.4 ne
W FEE8 0 WIMLE tat) . (] L] 14 (] 1.3 ”»3 [R} 24 ne
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Tabie V. » Susmery of Kearny PCB Anslyses
of Water for Project 88222

Teble of Aversge felstive Retponse Factors
Generated for Each Congener Class

Characteristic Relative
flespenss facters

frem from

stonderd) stonderd?
€LY bigherwy! 92 0.404 0.419
Clt biphenyl #3 0.493 .49
€LY bipheryi & 0.7 [ X ]
Ciébiphenyl 41345  0.608 0.042
Ct2nighenyt 86 .240 0.3
CLavipherwyt o7 0.487 0.4%9
CLIniphonyt 08 0.3% 0.342
CLviphonyl 0.48 0.451

€1 3biphenyt $30 (%™
CuIviphenyt 811 0.297
CLinigheryt 912 o207
Ciénipheryt 813 0218
Ciibiphenytl %4 0.
CLibiphenyl #15 0.2
Cuibiph 12¢130% 078
CLSbiphenyt 937 0.0687

€130 iphenyt 0.081)
CUSbiphenyt 0.0027
CLOD pherwi 0.133
CLebiphenyt (R}
C1ebighenyt 0.08
€4 Toiphenyl 0.7y
€L Toiphenyt 0.0413
CLB iphery! 0.02%1

CLObIgh 12C13426  0.0877
CLfbipheryt 927 0.0349
CL10bIgheryt 828 0.0392 .
CLI0bIph 1213429 0.0186 0.0138

0.0

8.0249
0.002¢

Averasge
Response
Facter

0.42¢
9.4%
0.743333
0.703333
0.200668
0.400048
.34
0.454
0.297644

0.829788
0.031368
0.015

Averesge
Cangorer
Resporce

s an

9.763333 ar-c13

0.301343 Q12

0.205888 Q14

0.153448 CLL-CI3

0.9398 013

0.09213% Cié

0.0376%6 0.7

0.021433 cla
9.937333 as-c13
0.029786 19
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e 1. » Sumary of Rearny PCS Aneiyses
of Vater for Project M2

- Chorseteristic lan Respunse / Confirming lom Responoe n 100 For PCES Dotectod  -----veven > MENAN eNas  AvSReet
STADARD VSED 18 CALORAIIONS FILE mangs M e me
" ” 3 " 2] ” ] L] e (24 " ” e . »

avams » SIS IIST  AIMR  LTHP 3150  aE3IST 15154 MUSIS3 ASNEE  AUSWES  MSNE 3182 MSN7
898 ¢ it asene- 0¥ nn ”" Ll 53 ”e 8 ne e »n “n (14 s 2 ur? ”s ws?
2 » WCL-Dighenyt » m n ° ] . . ° [] m . E ] » » » ™
298 » = v F.] 08 F] ° [} [ ° . . . . w2 ] m »e »
[_XJ . m» » k. J 1) L] ° L] L L] . L] w» »m w» » »
99 o 4:CL-Dighonyt -6C13 nm n n ne . n ne 2 3% k] 3 m m n m
5 » B CL2-Dighenyt 7 7 "e . . . . . . 2" . ue [ ne " "
000 » un oy " e " L L . . ° L . ° 157 "e " nr e
- - we 18 1w . . [ . [ . . . [ 1Y [ ") "
- . " 8 1% L] L] L] L] 1] . L] L 15 "s w ” ”e
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(XY X ] ” Al » . . . . L] L . . » ” » "
"l . ” " A4 L] ° 1] L] e . L] L} ” ” L] L4 »
019 » - CLé-Sighanyt »n "n » L] L] L] ” L] . " L] L] ” n L L J
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AT« T 013 -Dighenyt o o ) . . L] L] [ ] -~ ] L ) 24 & o 3
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" . 2 “ L] L} L] L] L L] . L L] - [ ] L] [ ] “
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K} - i) 28 w L] . . . ° . . L] m 7e w " "”w
3 o M- CL7-Dighonyi 10 0 " . ] . ° . " 11} 0 100 ' " » -
0%~ 900 Ut L w " L] L] L] L L] ° L L] - s L] L »
00 » B 018 Migherwt L ” . L] . L) L] L] [ 4 n . » ” L3 L] [ 4
005 » B0 NKYS Swrr, * % ”» ” " ” L] L] * ” » ”s » " » ~
07 o M- CLO-Reghonyd (1) 23 [ [ . ° . ° [ . . ”n n " » »
0D » 0190 Digherwt 123 ne ”m ° . . L] L] L ] ° m " Ha m At
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Tobls 3. ¢ STATISTICAL EVALUATION Of SURROGATE SPIKING COWOASS
Susmary of Kearrw PCS Analyses
of Vater for Preject #0222

AvERAGE

NBNOSATE StaBMe LI [0 mangn oF
WRBOEATE COPOUNDS BECOVERIES [

(% 08C) (% MC) (X MEC) (X MC)
Menachiorebiphenyt -6C13 ] 13 “ m L]
Tetrachiorsbiphorwt - 12C13 % " ()] 1" |, ]
Oxtachlerahighenyt - 12C13 ”* 2 se 23 "
Decachiorshipheny! - 12¢13 "e 42 53 27 »
VAMUES FOR ALL SURROGATES ” g 5o 7 “
Tl G-
1on of FoR ¢ 33— WAMLUES

"% NN $8:-78  79-90  90-110 119-130 139-150 130-108 18
(X% BEC) (X MEC) (X MEC) (% DEC) (X REC) X NEC) (3 MEC) (X MEC) (% MC)

Hanachiorshiphenyl -4C13 L} L} 3 H H 1 . L] L]
Tetrashiorabigherwt - 12¢13 L] L] ' 2 s ? L] L] L}
Oxtachiorehighonyt - 12¢13 L] t ° 2 ] ? ° L L]
Decachiarehiphenyt - 12¢13 ° ] 1 2 ' 3 2 . '

FOR ML SURROSATE VALUES L} ' . s “ ] 2 [} 1
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tabte 2, Summary of Eoarny PCR Ansiyses FANS UGED FOR CALISRATION: 13143 e nnn
of Nater for Project #8222

L U M nions 1o ne o8 nee ner noe " €710 #1190 W00

CHTRACT MSER .- PCB 2290 L X e 208 s 2308 res 7 e DS PR D e 1310 s e TR
commtus s trn) tup/m) ) tup/mt) tom) tup/at) (up/m) tvprat) ) )
Wenashiorebighonyis [ N] [] 1 [ [ ] .
Srenlerabighenvis X3 . . . . .
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Weeachierebighonyts o.t . . . . s
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ML PCIS 18 ML (uprt) re ne ».2 (X3 [X) 3. . . .
ARERAN COPRND [LX (4] % e (s ney Y 4] % ) X 0 (% aEC) = ne) (S ey = 0y
aehi erebighonyt 4613 L) » " L 100 e " ” . »
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Soseshiorshighenyt - 12¢13 8 B e » " wm n ” w t )
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Table 2. 0 Summry of Kesrny PCB Analyses
of Weter for Project #8222

Table of Average Reletive Response Fectors
Genersted for Each Congener Class

Characteristic fointive
Response Factors

trom frem

stenderdt stonderdd
cUY biphewt 02 0.404 0405
CLY Diphenyl #3 0.48¢ 8472
€11 biphenyt 8 0.7 .73
CLibiphonyl 4C1385  0.649 0.648
CLIbIghonyl 86 [ %1} e.222
CLibighoryt o7 0.448 (%]
CLIbighory! 28 .33 9.333
CLIbiphoryt 9 0.482 (%4
CLIbIphonyt 10 .29 o.2m8
A Nipherwt 91t 0.3 (K. )
cLibiphemyt #12 0.300 .07
CLibiphonyt #13 [} ) .23
Clébiphenyt 074 0.193 .3
CLedighenyt 815 .23 0.208
CLibigh 1201306 0.984 [ B}
€130iphenyl 917 0.7 0.0647
CL5biphenyl 018 0.0097 0.0543
CLSbighenyt 219 e.0708 ..080
CLobiphenyt 120 0.1 0.093
CLobiphenyl 821 e 0.0M93
CLobiphenyt 922 0.0086 0.0859
CL7Diphenyl 823 0.9522 0.0473
CL7wiphenyt 926 0.0472 0.0378
CLibiphenyt #25 0.0200 0.8252
CLoDIph 12C13626 ors 0. %98
CL9ipheny! #27 .03 0.0343
CL10vipheny! 828 0.0t09 0.0333
CLI0biph 12013429  0.8193 0.0181

standerdS

0.438
0.518
0.7804
0.452
0.23%
0.641
0.343
.44
9.30¢
0.3
0297
0.227
.10
.23
[ B14]

0.0819
0.0432
e.113
8.0m3
0.07
0.0443
0.041%
0.026
0.0872
0.0320
9.0349
0.017%

Aversge
Resporse
Fector

0.415466
0.600048
0.743668
0.64%04
0.229333
9.429333
0.343
0429046
0.29306
9.306333
0.208333
0.220446
0188
0.225333
0178
0.071086
0.0827
0.044333
0.117433
0.093333
0.074833
0.048044
0.042168
0.026733
0.059933
0.0)8
0.037%
0.017633

Aversge

0.349886 €19

0.649048 C1L1-C13

0.357883 a2

0.297044 13

0.212333 as

0.7 e

0.064833 013

0.0944 C16

0.045416 L7

0.020733 018
0.059933 Q19-C1)
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tnie 2. & Summry of Soerny PCO Analyses
of Water for Preject $8222

Qeencanenas Characteristic len Asepanse / Confirming lan Seapunse 3 190 For PCBe Petected sesecccscer  RIGURIR MANNASS AVIRNEE
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09 o &L)-Dighenyt 1 e [ » *» [ ” wr [ . . ] . ] L] »
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5 o Qa7 -igheryt 01 " 100 100 [0l w2 ° [] . ° . . “ L] we e L
- . ” » ”» " " 106 L] L L] . L] . . L] ” " we
N o Q8 -bigheny! ” e ” " ” L] L] L] L] L] ° . n ” k] e
09 ¢ 010-99-12CY3 Sure. ” (] ” " * LY * ” " " " - ”» ” ” »
7 o CLP-Dighonyt L3 » n L] re L] [] [] (] 0 ° . L) n » "
08 ¢ C118-Digheryt " 23 " 1% ve . ° ° ° . ° . wm " w "
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WONS 025008



Toble 2. ¢ SIATISTICM or PIXING
Summary of Kearny PCB Analyses
of Water for Project #0222

Avenact
SURRDCATE STMBMS mutam L U7} NER o

WMSATE COWOUDS SETEEAI .

(% %) (% 8EC) (% hEC) % %C)
Monachiorsbiphenyt -6C13 ” 12 ” "w w
Tetrashlorebiphony! - 12€13 % 2 13 s "»
Octachiorebiphenyt - 1213 L) » I} s "
Decachiorabighenyt - 12613 "z 1] » w [ ]
WALUES FOR AL SURROSATES 100 ] L] an “
T /20 Bt
108 OF fon ; S s

630 3050 5670 TR0 90-110 110-130 130-158 150-108 188
(X 0EC) (X BEC) (X NEC) (% MEC) (X MEC) (X MEC) (X BEC) (B MEC) (R NEC)
Nenechior shipheny! -6C13 L ] ] 1 2 ] ] [ ] [ ] L
Tetrachiorabiphonyt - 12613 ° ] ? ¢ 3 [} . 1 .
Octachiorsbigheny! - 12613 ] [] 3 3 3 ° ° ' ]
Secochliorabighonyt - 12013 ° . 3 [ H 3 [ ° [
TOR ML SUBBOGATE VALLES [ ] [ ] L d L) " 4 1 2 1]
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Toble 3. Native Spiking GA/OC Results for Kearny PCE in Vater Aralyses
(Whera NS » Additien of 26 up and LS » Additien of 2.4 ug PCBs) Preje 8222 S OIS FILE: MY

#1108 2110 ¢ (3

e 2299 us s s 59K res 229 1S 8¢ s wx
cavous 19 (% nEC) (% 0€C) 3 REC) (X 0EC) (% REC) x MC)
#2 * CL-biphenyl 8 ” 100 105 ) 100 ™)
e -~ ”2 " 100 108 2 100 *»
e - s ” 100 1) 4 100 ”
908 = CL2-biphenyl 91 M 100 % ) 190 ]
. - ” " 100 » L3 190 »
. - s o 100 " 118 100 »
- . “ » 100 » » 100 [
018 CL3-Sigheyt 91 [ 100 104 » 108 ™
"o - ” ” 100 107 ” 100 L]
ne - s " 100 106 “ ) ”
13 = CLi-bigheryt 81 [ (L] 0 [} 08 w
"o - ” - 100 107 0 100 [
" - L [ ) 103 " L) [
017 « CAS-Dighonyt 01 [ e s ” 100 ™
" - ] ” 100 " ™ 100 ”
" e - o ” 100 " » 100 [
£20 = CLe-bighewt 91 " 100 * o 100 ]
e - 0”2 » 108 1 B} ) »
. - n 108 100 04 n ™ P
821 » CL7-bighonyl 11 ” 100 [} ld 100 ™
PPy - n” w 108 2 ” 108 ”
923+ CLO-Bighenyt s 100 w2 n 100 100
827 » CL9-Bipherwl 108 08 "5 ”» 100 »”
820+ CLIO-Sipheryt " 100 1e s 100 ”
SUMOGATE COWOADS

0% + 4-CL-biphenyt-6C13 " 100 102 L) 108 [
014 » C16-00-12C13 Surr, 100 100 23 o 8 [
926 » C18-99-120Y3 Suer, » oo 106 56 100 n
929 1 C110-90-1213 Sure 22 100 2r s 100 [
YR : 18133 : SIS? 1 8178 t 8182 : L3156 TS

Wote - Recoveries are rounded to the nearest whole mumber
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Tabte 4, tsmmary of Arector formulations Anelyzed uith Congenar Nesperas FouS USED FOR CALISRATION:  »i$143 "M
factors Wed In Neormy PCB in Vater Analysis Guantitation

ot e, - ATNS (o) AINS (W0 ) A2 () pom) ANI2Y (S ppmp
ANFOACT AR ---  AID (0. )pgm) AI248 (3 o) ATNG (2 ppap AN () g ASZ (2 pmd

Nl QLS (ugsut ) st ) tverm) C(uerm) LU 3] tupraty (/) tupsut ) gt ) tupiut >
[rseee—, . . .0 ) . . wn 3.6 X )
Drehiorsbighonyis . " (X1 w2 . . 0.2 [ (X'} .
1 iehiorebiphanyi s (X} [ ®1] N1 .2 . L] (2] (B “s [}
Totroshiorabighanyte . .5 % “n . . 02 ) (XY (%
Pentachiorebighonyis . “w 1.07 . [ X} . . . . 1.2
Recorhiorshighenyts . ° 0.0 (X" [X] or . . . (X
Napt ashiovebighonyls [} [ ] . L] o.r e.35 L] . L] [ X ]
Sevanhiorabighonyis . . . 0 . . . . .
Sunachiersbiphenyt s . L] (] L] L] . L] L .
Sossehiorabighonyt . . . . . . . . [
T PEDS #0 SNTRACT(upret ) (X ) “n “» L. LX) . .98 nn ..
00 P208 in ST tue/e) [X ) (X “n LR 4 [ X3 (X ) .5 an %
WSRIE COPNNS (% 8EC) o ey 1% nec) % M) s ey 8 MC) (% ey s .y (s me) s u
bl orebighonyt - 4€13 L] . . . (] . L] [ ]
Totranhiorsbighenyt - 12613 . . . . . . . . . .
Sxraehiorabighenyt - $2C13 ] . L] L] L] L] . L] . ]
Suaehd orabighonyt - 12X13 . L] L] L] L] [} L} L] L] [
LU t W1 1 s t NI AR 1 319 : MINs T NI : nIe Bt 1 RIS

SHwtim racten - ' [} ] 1 [ ) ' ) ’
ot Mot (g) - ] + ] 1 ) 1 ] ) ) ]
TRMACT J1aM VLU (m) - t ' ] ' ' 1 1 ] ] ’
ANIURACEAE DY (1899) AREA - 12000008 1/000000 11900000 11000000 146000000 13000008 13000000 13000000 1000000 L

Notet Comgontrations reperied are rounded to 2 duciont ploces. Values of § should he imterprated a5 « 0.1 wp/p.

Vabie Goner ot ten Cammente: ALL FILES TESH OX
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Table 4. Sumsary of Arocter Formslations Ansiyzed with Congener Response

fectors Used in Kearny PCS in Vater Anelysis Quantitstion

Teble of Average Relative Response Facters
Gerwreted for Each Congenss Class

Choracteristic Retotive
Resperse Factors

from frem trem

standerd) stonderd? standerd
€11 Diphenyl 82 0.40¢ 0.408 0438
€11 Biphamyl 93 .48 0.2 0.518
CUY biphorwt M [ N7 0.723 0.784
CLabighonyt 6CI303  0.049 0.648 0.052
Cl2niphory! M 0.231 0.222 0.253
CLivipheryt 87 0.448 0.3 0.441
CL2bipheryt 58 8.351 0.3
CLIbiphoryt 9 0.462 [ X1
CL3nigheryt M0 .28 0.38¢
CLipheryt 011 .35 0.319
CLIviphoryt 12 0.30 0.297
CLebiphoryt £13 0.238 0.227
Clibiphenyl #16 0.193 .19
CLébigheny! 915 .23 .23t
Cldniph 12X13416 0.1 . n
CLSbiphenyl 917 0.070 0.8699
CLSbiphenyl N3 0.0897 0.0019
CL3bipherwyl #19 9.0708 0.0832
CLibighenyt 620 0.% ong
Clébiphenyt 521 N ¢.0913
Clobighenyt #22 0.0006 e.07
CL7uipheryt #23 0.0322 0.0463
CL/viphenyt 824 0.8472 0.0413
Ciiniphenyl 523 0.200 0.026%
Ctiniph 12C13026 0.0720 0.0572
CLiphenyt 827 8.037V o.0328
CLiobiIpheny! #20 0.0¢00 0.049
CLi0biph 12013429 0. 0.017s

Average
Response
Factor

0.415468

0.763464

0.229333

0.200333

0.017433

Averoge
Cangener
fesperse
05496 Q11

0.640044 CLY-CIS

0.357483 02

0.297444 13

9.212333 Qe
.78 el

0.066033 Q13

0.093286 16
0.0¢3416 (a7

0.024733 18

0.059933 Cus-C13
.88 O
0.037t 10

0.017833 a1 W-C13
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Tebte 4. B

#90 » amdrasone- 90
e+ -2 -bighenwi
08 * W W

X .

#05 + 4-CL-bighenyt 6213

-~ -
M6 » €400 381D Sury.
#97 5 L3 Dighenyt
"8 o 49t veee

L2 -

200 + W-C14-Sigheryt
Y - N0 et

L] -

23« 0017 Dighonyt
" e

05 o B-CLO- Dighenyt
00+ C10-09-12013 Surr.
7 o B QLY Digherwt
49 2 €110 Vighonyt

Y CLI-BP- 1YY Surr

Sumary of Arecier formalations Analyzed with Congerer Sespense
Tecters Weed in Eoerny PCH in Water Analiysis Suasm iterion

harscteristic ton Respenee / Canfirming lan Rvspanae & 108 for TS Betectad
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Tadde 8. Sumary of Arssior formietions Anelyred vith Conganer Seagunse
Fattors Uoed in Noarry PER In Water Anelysis Guentitetien

"33 "

s

e N - A12E (1 pymd

EFHACT mate AINT () ppm}
COMMENER ELMS (uprm ) g/t )
ansshiorshighenyis L]
Hlehl orebighonyts °
teiaMiorabighonyie [}
Totrashiersbighenyts .
Pomsachi orebighenyis °
Wenachiorsbighenyis .
faptashierebighenyls .
Setashiorshighanyts .
Sonschierebighonyts .
Sosnchiershighonyt .
oML PEBS 0N EXTRACT (wg/mt ) 147 °n
WO P 10 MUAE (vesmt) (X34 (X
amaeMe tavens (2 ) (3 MC)
Ansshierebighonyi - 4613 . *
Torrashiarebighenyt - 12813 . .
Srreshierabighenyi - 161) . .
Sessshiershighenyt - 1613 [} .
" MW Ik - 1 NS0 T 33
DISUR Ie ACTOR - 1 1
SNRE et (g - L) 1
EONNE) FIIM VR (W) - 1 1
ML 90 (13I0) MREA - 14500000 16000000

.. W51 Comtontrations reperied are rounded to 2 @acimnl placed. Valuss of O shauld Be intorproted se < 0.1 upimt .

Table Somerotron Commenis:

ML FILES VEST OX
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Tobie 3. o Summary of Arocler Fermulations Anslyzed with

Facters Used in Kesrny 2CB in Water Anslysis Gusntitation

Tsble of Average Reletive Resporse Fectors
Generated for Each Congener Class

Characteristic Retative Aversge
Respense Factors Respense
P facter
from frem frem

€1Y bipherwt 82 0.404 0438 0.415486
€LY biphenyt 83 0.481 [ K17 0.000440
€LY igherwt 8 0.7 0.704 0743446
Clébiphoryt 6C1385  0.849 0.452 0.649046
CLviphonyt 86 [ 341 0.233 0. 209933
CLviphony!l 87 0.8 [ X7 0429383
CL2viphery! ¥ 0.351 0.343 0.:43
CLIntphenyl 9 0.402 (X7 0.429046
CLIbighenyl #19 0.304 0.295646
CL30ipheryt #1 0.319 0.508333
cL3bighonyt 012 0.297 0.208333
Clabiphomyt 913 [ X744 0.220046
CLebiphenyl O3 (R" ]
Cuébiphenyt 91 0223333
Clédiph 12¢13816 [ R14] 0173
CLSbighonyt 917 0.0699 0.071004
CLSbiphenyt 518 0.0819 0.0027
cusvipheryt 919 0.0832 0.084333
Clébipheny! 829 o.113 0. 11733
CLébiphanyt 521 0.0913 0.093333
Clobiphenyl £22 s.07 0.07¢833
CLdiphenyt #23 0.0443 0.000646
CLbipherwt 24 00418 0.062148
CLbiphenyl 825 0.026% 0.62733
CLDIph 12013026 0.0572 0.059953
Cifmiphenyt #27 0.0328 0.0%8
CL10biphenyt #28 0,039 0.037
CLI0biph 12013429  0.0193 0.0173 0.017633

Average
Conganar

0.340044 Q1Y

0.60048 CLY-CT3

0.29744 003

0.212313 as

0.173 é-Cc13

0.064033 13

.04 OO

.MM a7

0.620733 O3

9.059933 18-C13
.08 OO 9
w3 an

0.017633 Q1 99-€13
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Yebio . b

Samary of Arecior formuiotions Analysed with Comganer Respanse

fazters Uned in Zeerny PCO In Water Analysie Buantitatien
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Appendix D. Important analytical request and chain-of-custody information
recorded at sample login.
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Time Stamp - <880527.0915>
MONSANTO COMPANY/ENVIRONMENTAL SCIENCES CENTER

ARALYSIS REQUEST

DATE: APRIL 23, 1988 LOG NO: U-88-04-25-02

REQUESTER: MARTIN PROJECT NO: 760.28- 3222

SAMPLE DESCRIPTION FOR 15 SAMPLES
SAMPLE IDENTIFICATION

g
S
g
“
e

103 1xX1tL
103 1X1L
103 1xXx1lt
107 1x1tL
109 1xX1it
101 1X1L
110 1xX1tL
110 1X1t
110 1x1L
110 1x1tL
106 1X1lL
108 1x1it
111 1Xx1L
102 ix1it
104 1X1L
112 1X1L

RECORDED BY: MINOR

ANALYTICAL T!CHI‘IQUES

TECHNIQUE (EN) COMPLETED ANALYSIS METHOD LOGBOOK PAGE

X ccccoms () $/27/%8 MSAN25 156,603 - 156,604
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FINAL REPORT NOTEBOOK PAGK: 3,434,482

ceessscsvemsevesssscasreanceoana teceacanea ceemeacseans -

mn IOT!M PAGES:

COMPLETION DATE REQUESTED:

oo e —— e
SANPLE DISPOSITION: HOLD FOR %0 DATS T T
SATETY PRECAUTIONS: SER SATE LABOWATORY PRACTICES MANUAL
AMALYSIS REQUEST FILE NANE:AAS222:L1 T

nons 025937



CHAIN OF CUSTODY RECORD - MWSAv7D- |
Project No. 6408
Project Titte _Movsaure - IGEML Y

Sample Source &L”'

CoNectors Neme &- H@!_ﬂ//l« Crowgte /[

’.mn

Flold information 4{//4‘
Method Of Shipping 5{ E&

e g T

Received By:

7 sign
for _M&_M.__— for
Dite/Time 2/1/2! Q 2 ZQ Date/Time
Semple Semple Lecation Date | Time Anatyte |E Ne. 01
103 A{/# Y242 1440 | ¢a 0pcd ™ |1- il dow
1S 19¢2 |
101 (¥4 |
109 v v v y )’
Comments: MONS 025020

¥ Picos il Prands Lk~

dhslt



CHAIN OF CUSTODY RECORD - [TWS4v7D - 9

Project Ne. M__
project Title _/TONSMTD — fEACKY

Sample Source 44/7%

Coltecters Neme m#g%%'%t:

Fleld Infermation lU, //9

Methed Of Shipping FEJ 5('

Relinguished By: Reeceived By:

slgn sign

for for

Date/Time Wﬁ& Date/Time
Mu.k Locatien Date Time Ansiyte lg ::ua'on

10/ ria Yooy | 193 | ba5/iss pons™ |i-12umtn
_mﬂ 150§
g n ($e g
wup| v I NT1] \

Comments:
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CHAIN OF CUSTODY RECORD - AMouS4w 72 -3

Project No. _ML_
Projoct Title _LTINSAVTD KEALN Y

Sampls Sovrce A///‘

CoMectors Name _‘-ﬁsaﬁ”&am/ %%ﬂﬂb\

Fiold Intormation J{//’"
Methos Of snipping _ Lz Ko

Relinquished By: ' Received By:

Dete/Time _Z[aéﬂl_e_&ﬁ_ Date/Time

'_m._a!. Semple Location Date Time Ansiyte k:‘:".a'".
/106 w/A Yarfts | 111 | da5/ctr jeas il [0/
* 108 ha¢
1412
/ v Yoo

Commoents:

¥ Diocons & Mrmgnds Ll 4ﬁ5/?1
wons 02502 /pu '



CHAIN OF CUSTODY RECORD - /MUSaw7D — 5&
Projset No. ML_
Preject Titie LW T - SEARVY

Sample Source Iuﬁ'

Collectors Name _& - Mm '/g, Clensi /‘%m—

Fleld intormation /g//f
NMethod Of shipping L34 Exc

Relinquiehed By: Recelved By:

sign ﬁ m sign
Date/Time W—m— Date/Time

Sample

No. Ot

Qesigsatien Sampie Locetion Date Time Anslyte contalners
102 #[A Yups |1 930 | 635)6s0pcbe ¥ |1- 1t g
10Y | | |/g00 | |

TPy v VIR N y

Commaents: ¥ D S P % Ll
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Appendix E. Descriptions of important terminology used in Quality
Assurance,/Quality Control, Analyte Extraction, and Instrumental Analysis.
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Quality Assurance/Quality Control Terminology

This section describes commonly used terminology and phrases which are Mmmnb

Quality Asserance/Quality Control (QA/QC). This information may be heiplul in underssnding

deOA/OCMuMmm-mmwaedmlummum Thtalu-'

two sections also give meful information concerning terminology used in analyte extraction and
| analysis of samples and sample extracts.

Ouality Assuraace/Quality Costrel - Terminology used to describe activities which are designed to
Wmumutmm In an effort 10 minimize costs of eavi al analyscs,
specific QA/QC el have been i m(oESC/UAG extraction aad analysia steps which
andulyb-dnunb‘ds-ﬁunhw and Jation costs. This
thhbauutumthm:dn-ﬂambemlyudforvmndmnm

hods oves wide concentration Tanges and withowt using methods whick are
dun.mdlorodymnum

One price which ome peys for this ap is that amalyticsl preci and are sacrificed,
somewhat. However, nmmm&sbkwmmhnmm-m,m
that the analyte is present st levels well below or well above the limit does not need the type of

y that is required when the reguisied ansiyte jom is in the viciwity of the regulatory
limit. [n these iatter cases, more ive QA/QC proced are required than are included in the
presemt study.

Precisian - Terminology weed to eval the reproducibility of & certain detcrmination. Paramcters

which aflect snalysis precision range [rom sample acquisition, to sample storage, (o sample extraction,
and finally 10 sample extract analysis. Normally, the major factor whick affccts the precision of the
analysis is the sample extraction step. This step normally results in sample analysis precision on the
ocder of + or - 30%.

mmdlvﬂmhm:“hnmmum leplkueawmdthcu-e
L [

sample, followsd by the calculotion of 8 perce rck iation for that d

the moat d of 4 this calculation thowkd wot be made when

lhtnmh-uulkunpluepwlmmwm:umrdumuabd

deviation. I-dilh-. ," and lyses must 3le0 be
formed. Therek - relati dard devistion data can be very expensive and is

mmﬂywuhhpndum&qmd A second method of amcming
precision is with the wes of duplicate smalyses. The present report includes results of af lcast one
sample which waa analysed in duplicate NQTEL It ia the respansibility of the anaiviis reumeator 19
seview these date and draw his ewa conciuions coacersing the pevcisien of the determionting. and

mare impactantiy. i the yrecision of the deicemiantion meets s ueeds,
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Page 2, Quality Assurance/Quality Control Terminology (cont'd)

AStaracy - Terminology wsed 1o determing the “correctness” of the data. The accuracy of most steps in
mmdumhwuluwdﬂdlu However, when anslyte concantrations ia the
sampls extracts approach the level of detection of a determination, accuracy as well as precision can
spproach 100% or grester. The of a determination of an analyte which is pressnt at
Mrmvhﬁmmmﬂlhm-. | level of detection is most stromgly
demmdthmphum-d(kpmdﬂumm“u
in typical lyses om the order of 30%. Normaily, the concentrations of
uududsolmm-hdnmmuﬁm-udﬁd-mmmm-lﬂdmm
M:mummnmdeummmmmuwlmu
mﬁldan. Fn-nuclol-c.-dm p of d sohetions from different
will be d o d wed for instrument calibration. This information i
llyndndldnlhmnllled‘OA/OCW

delm&mth-mdm Theamundymunopu

M‘myﬁuhudﬁ.my jon to aid in H y of a resel.
This recovery information, iy P rmrypmmnfuumm
the p of ‘*-duliv- lytes which were recovered alter adding 10 your

wmummmmmuuwwm
mm«mmndwummmw-mmu-w
matrix in the same wey as the analytes of & 'mdh‘nwy..,u
&mmn“wﬂmdeﬂmd ples. TH gate

recovery data could be wsed 10 correct the reporied results of an analyts concentration, if ihe wser of

Biag - Terminology wsed 10 describs how the y of a d instion may be affected. A negative
n“mwmmwmmmm Apaumbmuu—m
velues sbove corvect value are step of emract
lysis ity does not ib *Imblomhumuh--mddy-
is introduced in the sample step. A segative bias is introduced when the sampie is not
completely emtracted and the cxtract does not comsin 100% of the amalyte. A positive bias is
Standards

« Terminology weed to indicate what aasiyte concentration will produce &
signal-t0-aoise ratio of 10. lehemmlhdu-mww
Normally, 8 Limis of Quantieation is used 1o d the threshoid jon sbove which an
analyte caa be detected.

W-Tmnﬂo“loﬂmelkwm”mmﬁ
can reliably be quantified. The p inati lhaulmmmmntkl.oo
is normally on the order of 100%. T&LOO- My v lly by adding a known

Md“ﬁt&hm&umﬂmlbmmumm In some
cases, when there is insuilicient sample quantity, or for comvenience, an LOQ will be determined wsing
othes methods. These methods should be clearly described in this report.
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Page 3, Quality Assurance/Quality Control Terminology (contd)

Fains Pesitives - Terminology wsed to indicate the jacocrect reporting of the of &
ll-uye‘lhmﬂuflhW\ﬂhuulbelncdlolhemdmy»w

dards or samph di mm&empkuwbchmmmmme‘. In order
10 assure against ing false p T mm«hlompc(duurn.plubdatm
u-pu.wmhﬁhmmmmm d in samp diately prior to low leve! sampies,
thess lower level samples are rerun 30 that it can be d d that the positi values ars real. In
mum&nw“ummmuuhwhnmkmnmumfmmmw
document that there are no other unk of ination which would cause (he reporting
of (alse positives.

Falsg Nesatives - Terminology used (o indicate the incorrecs reporting of the sbe of d
The source of false negatives in many & is due 10 masks of the P nds of
interest by the sampic mairix or from instrument maifunction. [a ovder 0 determine, experimentally,
Mal P in ot ples bave beea rep i they were present abowve a certain level of
ive sample of each matrix type is spiked with the snalytes at the estimated
wdmuummmmmmqmmm The recoveries of these
compounds are thes messured for thess two astive spiking studies. If recoveries between 50 and 150
% are measured in hess (wo studies, thea the lower level native spike is reported to the level of
quantitation for the determinetion. [ rocoveries in this range can only be reported for the higher tevel
of spiking, thea this higher level will be quoted as the level of quantitation. 1 certain instances, when
the anslyte being spiked is alao present in the sample 3t concentrations grester than the hevel of
quantitation, corrections will bs applied in order to estimate the recovery of this compownd.
mm-dmu-tmdhbmnmuwnhhemdnmﬂm
internal standards ingure no False Negatives ars d due to i ) molfenction and
wmmnFastmmedduwmrummwmm

Further Information

mmmdoaywm-&,cﬂmmwnmmmmw
above, is very complex. The lollowing ref vide furthes information which may be weeful
nmmwdlhﬂw-huw

ASTM_Sinpderd Practice D210} entitled “Intralaboratory Quality Comtrol Procedurcs snd a
Discussion on Reporting Low-Level Duta®.

entitied "Determinstion of Precision and Bias of Methods of
Committes D-19 on Waler".

An articie in Angiviical Chemisiry, avthored by 29 well-known environmental scieatists. This article
was funded by a grant from the Eavicoamentsl Protection Agency sad acknowledges 24 additionel
scientiets in industry and goverament who were involved in the review of the article. It's citation i
“Principles of Eavironmental Analysis”, L. H. Keith, et. al., Anal. Chem. 1963, 85, 2210 - 2218.

entitled "Guidelines Establishing Test Proced foe the Analysis of Polletams
U*m&-wumr-dl*-ﬂl-ai-ﬁ-ﬂl*mfwn*' This docament
includes details of EPA's 600-serics analysis methods. A currest copy of these methods can be found in
the October 26, 1984 Federal Register.

by Herbert A. Laitinen,
published by McGraw-Hill Book Company, inc.
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Analyte Extraction Terminology

This section describes ly used inology and ph which are wsed in conjunction with
saslyte jon. This infe L -quuuuh-mmmuudmm-
les were isolated for | Asalysis Terminologies are given in

youe
lhfolumgmdlhm

“ Tesminology wsed to refercacs the material which you submit (or analysis. Sampies may be

solid, liquid, and in some cases, gases. ln general, when a sample is received for analysis, it is logged
into the ESC sampie login book and proper chain-of-cmstody documents are maintained in the event
this information may be required for litigation purposes.

Alaivte - Terminology used to ref specific ds or formulati pounds. Whea an
m-w&:nmudmwhawnua-pbmummdymrypd

T

Lxiraction - mmdmmmmnﬂbﬁmm-ﬂmdmuoa
sppropriate solvent. Extraction is requised for several ressons. Ia many cases, the concentration of the
mhmxhwuumdhuwm-muuhww
ing the amalyte of intercat from a relatively lnrge volume of semple and
placing it into a reistively small volume of solvent. ‘Ihphealle-dm-mmm-ua
concentration which can easily be d d by the anal

A secoed reason thet exraction is required, is that the sampie may not be appropriate for direct
wstremental anelysis of the snalyte of interest. This can be casily nadersiood for in soils.
Very few analytical instruments allow soils to be directly i d imto the i Therefore some

type of isoletion step (L «. extraction) is required im ordes to place the analyte in an appropriate matrix
for instrementsl analysis.

When the analyte of istcrest is presest at sullicient conceatration, and the sample matrix can be
&nuw‘ommdmmunumwmpgmumvy
this case rep a ity of sample analyses which ESC is asked to perform.

ajosity of eavi d samples which ESC is asked 10 analyze, the mairix is normally weter or soil.
However, many eavi ool contaia ively high levels of orgasic compounds which may
P N lysis of the smaiyte of i ™ pending upon the
anslyte of est, the required level of detection, and the and types of other orgamic

materials which may interfere wich the instr | analysi hods must be d
vauylpedkhvlmmoln-ﬂn l-wdenodnlwhalmani-nksmd
ytes, and i ized approach to sample

followed by & L analyis, hs beca developed o ESC.

2

MONS 025028



Page 2, Analyte Extraction Terminology (cont'd)

Extract - Termmology wed to identify the analyte-containing solvent which was obtained from the
extraction of & certain matrix.

nm Tn-lnobcuedto identify chemical steps which are required in order to reduce
the ds which may be extracted with the analyte of interest. These co-
m«mm&-thuﬂiﬁhh“/awﬁm respomses so that they intetfere with
the instrumental analysis of the analyte is the extract.

Exteaciabie Compaunds - Terminology which refers to the ability of a compound 10 be isolsted from
the sample matrix and placed into the extract solvent. Whu(hempleumnpn-uiynil-h:i
containg little orgasic matter, most organic P e , when
1he sample matriz is primarily water, only those pound: Mue“ phobic are b
compounds.

Standurd Extraction Method - Terminology used 1o ref d iption of the steps
imvolved in isolating sa analyte from a given matriz. meunwlhmm-ﬁd
can 2160 be wsed as computer file names for these methods. The names of specific Standard Extraction
Methods which are wsed in this study are listed in the final report in the section entitled "Details”. In
ﬂnmdMWthnMnnummndhm
Standard E: ion Mothods slso include details of sample clean-up, if required.

Lxtractien Flgw Shess - Terminology wsed to refe a graphic description of a Standasd Extraction
Wmnum-numbymm-mwummmmu
what occwred ia the sample extraction siep. Flow sheets of i i sample ions may be
included in 8 section of this report.

Suxrasnie Standards (S) - Owe i k in the ion of aa anglyte from a matrix, is
mmummummmmmd from the matrix. For methods
Mhmwm«mwhnmmuw.uma
n&m-mmlu perative that data be obtained which gives the analysis requestor
whet p ags of the analyte was isclated in the extract during the exraction
mSmwmhmm

The philosophy on the we of Surrogate Standards is a8 diverse as the analysis who wae them. 1f cost
wers 80 object, analyte y information could be obtained by the wee of standards addition
snalysis methods. Hewever, sincs many samples requise cacasive labor (o isolate an anelyte into an
emract, standards addition analysis methods are 100 costly for most studies. (A standards addition
mm—ﬁuﬂuhmuwak—m:mywm
give the same type of information, with oaly one anelysis being required.

A "Surrogste” Standerd is & pound which is chosen to behave exactly as the ansiyte. It is o
swrrogate for that analyts and thus ink ion obtained for this gate can be d to slso
apply 10 the aneliyee of i For the analysis of regwlated analytes, it is imp: that when data is
wumummu-umm«mmwmnuwm
mmhlha-ﬁum.n-uldhnb«- d. This is capecially trus whes comp
uuaiun‘md ‘,'uepm ived in this d ion. Therefore, when aa

fe d, 2 known ofla Standard is added to the sample befors any
e-nam-eplanpha. mlumrwilmmdfmtumedumm“d
the Swrrogate Standard is aiso detcrmined. From this information one can document, for each sample,
what recoveries were measured for this Serrogate Compound. From this, one can describe some leved
of coalidence on the deta gemerated for the analyte of interest.

MONS 025029



Page 3, Analyte Extraction Terminology (cont'd)

AW&MQMSmeS(Mmm-Wmmpdmmu
Asnalyts Estraction Terminology. ESC normally wses two types of Surrogate Standasds. The fiest is
mmwnmymmummdmmmmmw
mmum.unm-m-dmmm Haced with

ogates cas be expected (0 act exactly as the astive analytes. Onpoda-'bd
lluwdw.(hu'l}'fmbwenwhﬂnnwbo.no-tmmlac‘
chiorise atoms are chiorine-37.

mmupdmmewammm-ummmmamum-m
analyte of interest, but is kmown, or d to act chemically identical to the analyte of interest dering
the extraction and clesn-wp steps. E-phdth!mdwunwm
whick may bs added (0 a matrix in which are 1o be identified. This
wmmuwwocmumum ogates csa be differemtiasted from the
sative compouads from their differeat mass spectra. Since it is 0ot known before sampie extraction
ond extract snalysis what analytes may be preseat, surrogates must be chosen that cowld not possibly be
peesent in the sampie. In addition, since oaly liquid/liquid or iquid/solid extraction would be involved,
with no clean-up (sincs cican-ep would remove compounds im which the requester is interested) say
hydrophobic deuterated compound could serve as a surrogate. Normally, Mznm
cm«maoummzn-auwwwm*a.
wide variety of hydrophobic materials in environmental samples.

Anbnlduhneodmnd' gate Standards are the surrogates which are uscd in the capillery
GC/eC of Asoclor f lati Since mass spectrometric detection is not wsed, surrogates
Mm-q--nquumthﬁw&_lhﬁuh Therefore, other

Any
weed which acts exsctly as PCBs in the extraction and clean-up step. ESC normally wees CLS-benaene
and 2,4,6-CL)-biphenyl for this purpose.

Native Asaivies - Terminology which ref the anaiytes of interest which comtaie naterally-
occuering isotopes of earboa, hydroges, halogens, etc.

Native Spilis - Terminology which references the addition of 3 kaows amount of native analytes 10 the
sampls matrix. Normaily, at least ons sampls will be spiked with the nalive asalyte at the reported
Md“ﬂh(hmq&)a‘tﬂmthwddﬁum(mun*)
Recoveries of the mative provide ferther 4 jon on the quality of the asalyses

For sample sets which contain mors then 10 samples, the frequency of low and high native
spikes is 10% of the sumber of samples.

M-Tauhui'-ﬁulu:wampbvﬂiimlomhmdlhm
of imerest. For water analyess, this is wormally Burdick and Jeckson Srand Water, de-ioniaed, or
distilied water. Mﬂhmhﬂwhhﬂmw-dhonnmu
of the sanlytes of interest. AN exraction steps, using randomly h ad o

surrogete spiking solutions must be wsed. This provides d iom that the on iytes of imeren
mmMmhmmm“M-ﬁhm-ﬂyﬁAmd
ons method blank must be generated with each set of samples. For sample sets containing more thaa
10 samples, method blanks are gencrated ot a frequency of 10% of the number of samples.

Dualicate Assivers - logy used to i the duph ioa and duplicaste extract
nbl-ofamph. Thpvmm:monlh ision of an snalysis. Normally the

y P s on the order of 30%. A misimvess of
ou'," lysis is requi ‘lorudn-pkm. For sample sets containing more thea 10

les, dupli lyses are ge d st a freq of 10% of the mumber of samples.
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Page 4, Analyte Extraction Terminology (cont'd)

Further Information

mmmammmm-ﬂum«mwm.m
may provide further information which may be wsefel in
Mmm-hndwmnobg

eatitled ‘Guidelines Establishing Test Procedures for the Analysis of Poliutants
Under the Clean Water Act; Final Rule aad Interim Fiaal Rule and Proposed Rule”. This docement
includes details of EPA's 600-series analysis methods. A current copy of these methods can be found in
the October 26, 1984 Federal Register.

Siatement of Work far the Contract Laberatary Program which is used in conjunction with EPA's
Superfuad Site studies. A current copy may be obtsined by contacting:
Joan F. Fisk, Project Officer
Asnslytical Support Branck

4o P PP
Washiagton, D. C. 20460

Diviss
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Instrumental Analysis Terminology

This sectioa descrid ly weed inology and ph which are wsed in conjunction with
exract analysis. Thhlu-amuyum-mmmdmm
amalyses of sample were p The previous section of this report describes terminology
associsted with amalyte extraction.

Samals Lytrass - Tmmmmmmmmmeamu-
obtained from some type of sample step. jon on how this extract is
m«-uh—n&mwmmm&ummwmm
methods. S ries of thess methods which were wsed for this project can be found in a separate
section of this report.

f [] d which is added 10 the sample

Jaserzal Standard (1S) -
mu‘wmuth-dnndmmmuw* The

purposs of the & | dard is 10 provide data which cas be weed to correct for varistions in
wmumuwmmmmmw* The
huﬂw“mhmhmwm Typical imernal standards veed in mass

[ !. d8, anth 410 and chryscne-di2 Thess
mmm mm-ﬂmmmuum
samples. A ly weed & I standard for GC/EC analysis is hexachiorobenzene.
Jaternal Standerd Oueatitation Methed - Terminology which refers to a method of deta snslysis.
mmmu-mmanwwumummm
prier 10 i ntal anclysis. Resp of oll analytes are calculated relative 10 the internal standard
uaing the following relmioaship:

RR = Relative Responss = (Analyte Area)/(Internal Standard Area)
If different volumes of the sample dard solutions are injected, these dilferences are
Mum-m“w“ In addition, if instrement scasitivity changes,
thass changss are sheo reflecied in ch in the i | dard arcas. The calcwistion of the
nhnmn-“hthnmdm
In order to determine the anslyte jon-Relative Resp lationship, aselyte Relati
Responss Facsors are d weing the following relationship for data cbtained from the analysis of
standard selutions:

(Internal Standard

{Analyte Ares) Comcentration)

RRF « R Resp .
Pactor (Internal Standard (Anaiyte

Area) Concentration)
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Page 2, Instrumental Analysis Terminology (cont'd)

Whea ideatical amousts of the internal standard are added 10 both extracts aad standard solations, the
intersal standerd coscentration term ia the sbove equation can be climinated. When this is done and
Relative Respomse is substituted for the ratio of analyte area to internal standard area, the RRF
cquatioa becomes:

RRF = RR/(Analyte Concentration)

Asalyre ions ia the are calculated from the following equation:
Asalyts Extract Concentration » RR/RRF
In order 10 obtaia the conceatration of the snalyte in the sample, Ibe foliowing equation is used:

(Analyte Extract
Coaceatration ) (Extract Volume)

Ansiyte Sampie Conceatration =
(Amount of Ssmpic Extracted)

hmm-mhﬂeﬂmmhludmmﬁbpdmicmlmu
exracied ion aress. mmdmmwmmuumu-wmm
methods ars described in the variows i : dard Anslysis M

The following squation shows what caiculations should be mede to correct for analytical biss:

{(Asalyte Sample Concentration)
Asnalyts Sampie Concentration =
(Corrected for Anslytical Bias) (Assumed Analyte Recovery)
The Assumed Analyte Recovery can be obtained from an sverags of or netive

wmmahwhmw
iacinds sav sarvection for myrTesnie stagdusy rexavery. M is the respesaibility of the serase

rxsueating_the seshwes te apely sseresringe. recyvsry corvections. if be/she kels thed sch
sagrectioss ars warreaied.

Extzenal Standard Ouastiiation Methed - Terminology which refers 10 a method of data analysis.
This method requires thet 2 known amoust of the analyte standard be anslyzed wnder the same
conditions as the sampls extract. In ordes 10 detsrming the anainte o aneipe resp
relationship, Respoase Factors are obtained from the following relationship:

RF = Responss Factor = (Analyte Ares)/(Anslyte Concentration)
Analyts concenirations ia the extracts are calculated from the following equation:

Asalyte Extract Conceatration = (Analyic Arca)/RF
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Page 3, Instrumental Analysis Terminology (cont'd)

In order to obtaia the concestration of the analyte in the sample, the following equation is weed:

(Analyte Extract
Coucentration) (Estract Volume)

(Amount of Sample Emracted)
Thmw--mmmm-qhmdmmﬂbpﬂmicmmw
extracted ion arees. mmammmw“mwu-mww
methods are described ia the various instremental Standard Analysic Methoda.

The following equation shows what calculations showld be made to correct for analytical bias:

(Anaiyte Sample Concentration)

Asalyte Sampie C b -
(Cmm‘brMﬂliu) (Assemed Analyte Recovery)

4 y ean be cbiained from

-bn'-wwn--n-niinﬂnl-uhi-quuht llnanthnnu-uuLthhJ-t
Inchade suy carrection for survesnte sasdersd recevers, It ia the reamaselbility of the gersee

saomnating. the aesiwes ie ssgly apseegringe recavery carvections, f he/she fels thet smach
sazssiions acs warranied,

Asalyts Sample Concestration »

Siandecd Asaivels Methads - Terminology wsed to ref =, d description of the sueps
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short Rasees which can also be wsed as computer Bis nemes for thess methods. The names of spesific
instrumental Standard Analysis Methods whick ars weed in this study are listed in the final report in the
section estitied "Details’. In addition, copiss of thess Standard Anslysis Methods are shown ia a
separate sectioa of this report. Flow sheets of the Siandard Analysis Mcthods are wsually also provided
in this sectioa.

Asahais Flew Shees - Termisology weed (o refe 8 graphic descripti a-su-a-uu,u
Mothod. This flow shest gives specific ink jom on how sad standards arc analyzed and
what types of data reduction methods are weed.

Further Infbrmation

The ganeral ares of Extract Analysis, slong with much of the termisology described abowe, is very
complex. mw-hmmanu M-WTM-;
Mhﬁnm-ﬂduﬂndﬂh i g instr y

snd terminclegy.
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