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Time Stamp - <870114.1122>

AMALYSIS REPORT

DATE: January 14, 1936

Environmental Sciences Center
Monsanto C

800 N. Lindbergh Blvd.

St. Louls, Mo. 63167

Phone No: (314) 694-1464
Title: mlynu of Axul.ot Formulations in one Soil Sampls from tbo .........
Rrummrxich Plant.

ABSTRACT

One soil sample from the Krummrich Plant was analyzed for Aroclor formula-
tions using capillary GC/EC snalysis techniques. The sample was found to
contain both Aroclor 1254 and Aroclor 1260. The major component was found
to be Aroclor 1260. Results indicated that Aroclor 1254 concentrstions were
fairly howogeneous throughout the soil, vhile Aroclor 1260 concentratioms
were wors varied. The total concentration of Aroclor formulations in dupli-
cate analyses were spproximately 1000 and 300 ug/g. Therefore this sample
should be treated as a PCB material. Pleass John Craddock and/or
Paul Michsel concerning disposal requirsments, etc.

INTRODUCTION

One soil sample was received from the Krummrich Plant for PCH analysis. The
sample vas analyzed using capillary GC/EC analysis techniquas by diluting
using Standard Extraccion Method PCEX02 and and analyzing the resulting ex-
tract using Standard Analysis Method ECANO2. These methods and flow sheets
PCrS02 and ECFSO2 are included in a later section of this report.

SUMMARY

Table 1 summarizes results for the analysis of Aroclor formulations in one
soil semple. The sample was analyzed in duplicate and concentrations of
Aroclor 1254 were found to be 48 and 54 ppm respectively. C fons of
Aroclor 1260 were found to be 1015 and 250 respectively. These values in-
dicate that Aroclor 1254 is faily uniform throughout the soil, wvhile Aroclor
1260 i{s not hosogeneocus in the soil.

qC RESULTS

Teble 2 Sumsaries QC results for this project. The sample was spiked with
Aroclor 1242 at levels corresponding to 1.5 ug/g and 15 ug/g. Respective

recoveries are given in Table 2
{continued)
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Pege 2, A27518 (cont’'d)

Table ] summarizes percent recovery eof surrogate spiking compounds. The
sample was spiked with pentachlorobanzene end 2,4,6-trichloxobiphenyl.

The respective recoveries ars listed in Table 3. The unusually high recovery
of pentachlorobenzens indicates that pentachlorobenzene or some other non-
chromatographically resoived interferent was present in the sampie.
Recoveries of 2,4,6-trichlorobiphenyl ranged from 91 through 1074

Recoveries of tha native Aroclor 1242 in the spiked samples along with the
recoveries of 2,4,6-trichlorobiphenyl surrogate spiking compound indicate
that the data is reliable.

DETAILS

Standard Sampling Method No(s): Sample supplied by Ron McEntire.
Standard Extraction Method No(s): PCEX02 (See PCFS02 for method flow sheet.)
Standard Anllyu.q Method No(s): ECANO2 (See ECF302 for method flow sheet.)
Sample Identification(s): BBU LOADING DOCK.
Final Report File No(s): A27518
Table File No(s): B27518, C27518, D27518
Algo included are:

(1) Brief descriptions of extraction and analysie methods used.

(2) Extraction details for samples associated with this project.

(3) Analytical Request Information recorded at login.

(&) Discussion of important terminology used in Quality Assurance/
Quality Control, Anslyte Extraction and Instrumentsl Analysis.

ANALYST(S): B. Mason Hughes, David McKenzie, and Brenda Simpson.

ANALYST APPROVAL: y T heress
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Table 1. Results of Aroclor Concentrations detected in one Soil
sample fors the Krusmrich Plant using capillary GC/EC

analysis.
ESC Project No: 760.28 - 6275 Date: December 19, 1986
AMOUNT DETECTED
LOD(a) AROCLOR AROCLOR
Sasple 1.D. EXTRACT # (ug/g) 1256(ug/g)  1260(ug/g)
B8U LOADING DOCK  PCB-1853 15 48 loii ‘‘‘‘‘
BAU LOADING DOCK
DUPLICATE  PCB-1854 15 sS4 269
METHOD BLANK PCB-1853 15 ND(b) ND

Footnotes:
a. LOD= Limit of Detection was estimated on the dasis of
Aroclor 1242 spiked in the sample 30 ug/g.
b. ND= No Aroclor formulations detected above the limit of
detection.
Formulations include:
A1221, A1232, Al242, Al248, Al1254, Al260, A1262.

MONS 024504



Table 2. Summary of Aroclor 1242 Spiking Concentrations sand Recoveries
in Qualicy Control Experiments for one Soil sample from the

Krusmrich Planc.

ESC Project No: 760.28 - 6275

Date: Decesber 19, 1986

Sample 1.D.

BBU LOADING DOCK + LOW SPIKE
88U LOADING DOCK + HIGH SPIKE

Aroclor 1242

Amount Addsd Recovery

(ug/g) )
1.5 355(a)
15 166

Footnote:

a. High recovery dus to interferring responses from Aroclor 1234

which is present in this sample.

TABLE FILE NO: C27518:MH
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Table 3. Surrogate Standard recoveries in one Soil form the
Krusmrich Plant using Standard Analysis Method ECANO2
and Standard Extraction Method PCEX02.

ESC Project No: 760.28 - 6275 Date: Decembar 19, 1986°
PERCENT SURROGATE RECOVERY
Pentachloro- 2,4,6-Trichloro
Sample 1.D.(a) EXTRACT #» Benzena(b) Biphenyl
BBU LOADING DOCK PCB-1853 707 107
BBU LOADING DOCK
DUPLICATE PCB-1854 97 101
METHOD BLANK PCB-1855 96 98
BBU LOADING DOCK
+ LOW SPIKE PCB-1883 1472 102
BBU LOADING DOCK
+ RIGH SPIKE PCB-1884 1499 100

Footnotes:

a. Extracts were vhich were spiked with Aroclor 1242 as part of the
QA/QC protocol are indicated by & + LS or + HS, wvhich indicates
the level of Aroclor 1242 which vas sdded to the extract.

b. The unusually high recovery of pentachlorobenzene in the
soil sample indicates that the sample containsd pentachlororo-
benzene or some other non-chromatographically separable
interferent.
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The following pages describe Standard Sampling, Extraction, and/or
Analysis Methods used for this project.
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ESC Standard Analysis Msthod (SAM) ESC Standard Analysis Nethod No:
TITLE: Aroclor Formulations in Solvents ECANO2

AMALYTICAL INSTRUMENT AND MODEZ OF OPERATION: HP-5880 Cspillsry GC/EC inter-
faced to an HP-3357-1AS Laboratory Data Systsm

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

(ug/al) v )

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

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

are potantial intsrferences. Exact retention times of most likely PCB {scmeras
can be obtained from the analysis of Aroclor 1248, Aroclor 1254 or Aroclor
1260 formulations.

CHROMATOGRAPHIC COLUMN: 30-meter fusad silica Jw DB-S (o 25 uM) wtth
wide bors (0.32mm).

CALIBRATION AND STANDARDIZATION: Uu internal standard quantitation technique
snd calibrate instrument r 9 from hentic Aroclor formulation
standards. Use s ainimm ef 10 PCB isowers for the determination of formu-
lation identity and quantity.

CALCULATIONS: Formulation concentration =
(isomer RRF)(isomer arss/intsrnal standard sres)

where: RRF {s the relative responss factor for the sppropriate
PCB isomer in s given formulacion. Formulation concentra-
tion is obtained from the sverage of at lsast 10 such cal-
culations.
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FLOW SHEET ECYS02
FOR ESC ANALYSIS METHOD ECANO2

EXTRACT ID: +c-ccacccceaccccscncaen cevsecscans ESC EXTRACT # -------euun...
----------------------------------- LOG NO: --vececvveencuoacann,

EC LOGBOOK PAGE NUMBER: --------vcvevecocanacacnnn R R RL R T PP PP PP PPN

EXTRACT COLOR AND DESCRIPTION -----ccc-vvvocnmeennmaaaieianaeeaancaaennns

PLACE 150 ulL EXTRACT

OR AROCLOR STANDARD

AND 150 uL xnmm. []

STANDARD SOLUTION CONTAINING .
0.04 ug/ml. CL6-BENZENE IN
BENZENE IN A 1.6 aL
AUTOSAMPLER VIAL.

PLACE VIAL IN AUTOSAMPLER [ | CALCULATE RRFs FOR 10 - 30 PCB CONGENERS
TRAY OF HP-5880. . IN THE APPROPRIATE AROCLOR FORMULATION.

. USING THE AROCLOR CONCENTRATION AS THME
RECORD ELECTRON CAPTURE [} ..+......0) AMNALYTE CONCENTRATION

AND GAS CHROMATOGRAPHIC . FOR EACH PCB CONMCENER.

3357-LAS FILE INFORMATION

IN INSTRUMENT LOGBOOK. .

{ ] CALCULATE CONCENTRATION
OF AROCLOR FORMULATION
BY AVERAGING THR VALULS
DETERMINED FROM THE 10 -
30 PCB CONGENERS.

Where:
(congener area in Aroclor lundud)
RRF = Relative Response Factor = ----.--- seecesmecesceccccsnunaccncocanaianns
(CL§-benzene area)(Aroclor concon:taum)

THESE EQUATIONS ASSUME

(congener area) THAT THE SAMR AMOUNT OF
Aroclor Concentration = -c-cec--cocccccnccnceos . INTERNAL STARDARD IS
(CL6-benzene area) (RRF) ADDED TO EXTRACTS AND
STANDARDS .

The sbove calculations are performed for 10 - 30 PCB congeners and the values
sversged to yield an averege Aroclor formulation concentration.

MS FILE NUMBER: -----c---c-cene~ DATE/TIME COMPLETED ---<-vvcccnnccee YAEXE R

AMNALYST: cvcvcccacceen R R EBSC JOB NO: -------scvcmccmcrroromsonnens
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ESC Standard Extraction Method (SEM) ESC Standard Extraction Method No:

TITLE: PCBs in Non-EC Active Mactrices PCEX02

MATRI(X),(CES): TYPICAL SAMPLE TYPICAL zxmc‘:i"
SIZE voLuME

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

solids and solvents = 000 aoiieiiiiiiiil iieiiiieiiaaa..
0.5 - 5.0 10

TYPICAL ANALYTES: Aroclors 1232, 1262, ESC Standard Analysis Method Nos:
1248, 1254, 1260, 1262, crichloro- ECANOL, ECANO2

biphenyl isowers through octachloro-

biphenyl isomers

INTERFERENCES: Any electron capturing TYPICAL
species in the retention time region SURROGATES
of trichlorabiphenyl isomers through ceeccsanan

octachlorobiphenyl ieomers.
pentachlorobenzene 50 - 120

2,4,6-crichloro-

biphenyl 50 - 120
APPARATUS AND MATERIALS:
Burdick and Jacl b or h for sample extraction or dilutionm.

Ultrasonic bath.
Nitrogen for extract volume reduction.
Dispbsable glassware.
{See flow -hont for this extraction mathod in PCFS02.)

LIMITATIONS: Method nwll.- only to matrices vhich do not contain interfering
electron capturing species in the trichlorobiphenyl through octachloero-
b!.phcuyl isomer retsntion time regiom.
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FLOV SHEET PCFS02

FOR ESC EXTRACTION METHOD PCEX02

SAMPLE ID: -.--- LR AR R L LR LT L TR MRC EXTRACT # ---unoooo. i,

EXTRACTION DATE snd TIME:

........................ ececcccenes LOG NO: vccemcmmmnanennn..

SAMPLE COLOR AND DESCRIPTION ----. B e R

WEIGH OUT SAMPLE INTO
A 14 OR 40 uL PIERCE ([ )

VIAL

SURROGATE .
SPIKE OF SAMPLE {1

ADD 10 =L BENZENT )
TO SAMPLE. {1

ULTRASONICATE SAMPLE { )
FOR 1/2 HOUR IN A .
SOUND BATH.

PLACE 1 aL OF THE .
EXTRACT INTO A 1 1/2 [ )
al VIAL FOR ANALYSIS. .

NITROGEN BLOW DOVM (1
IF REQUIRED

EXTRACT NO:

cecsencccrsnranccan

FINAL WEIGHT «vvvoneno..
INITIAL WEIGHT ------....

SAMPLE WEIGHT ~-evcevececenn..
FINAL VOLUME -----e---. ceeee mL
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The folloving pages show extraction details for samples essocisted
with this project.
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FLOV SHEET PCFS02

FOR ESC EXTRACTION METHOD PCEX02

BBU LOADING DOCK PCB-1833
SAMPLE ID: -------cmceccecsmocoonamuraososen. MRC EXTRACT # --vvvveucnenn.
U-86-12-08-02
----------------------------------- NO: cevcccnnanaenana.
DECEMBER 19, 1986
EXTRACTION DATE £0d TIME: - -ccncosennnoncncconaaanseamoasamnnneeecnsanes
DARK SOIL
SAMPLE COLOR AND DESCRIPTION ~-----seeeesomonnnommanceeam e iiiiiiiiaaas
WEIGH OUT SAMPLE INTO
A 14 OR 40 mL PIERCE  (X]
VIAL . 1.011 g.
SAMPLE WEIGHT ------veeeeeconn
SURROGATE . 300 ul DEM 121483- oz(loszo-.‘/-l.)
SPIKK OF SAMPLE (2. GRS
ADD 10 ml BENZENE .
TO SAMPLE. X}
ULTRASONICATE SAMPLE  (X)
FOR 1/2 HOUR 1IN A .
SOUND BATH.
PLACE 1 aL OF THE .
EXTRACT INTO A 1 1/2 [ ]
al VIAL FOR AMALYSIS. .
. 10
NITROGEN BLOW DOWN (1 FINAL VOLUME ---cocvvvcnncns aL
IF REQUIRED
1.51
EXTRACT NO: ceseccccescoascnes
12 19- 06
DATE/TIME COMPLETED ---c--ccv--- s seeeenees
SIMPSON
ANALYST: ------- R At
760.28-6275 .
ESC JOB NO: ---o-e-enne meeseanas
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FLOV SHEET PCFS02

FOR ESC EXTRACTION METHOD PCEX02

BBU LOADING DOCK PCB-185
SAMPLE ID: --eccveecrmsenssemmnnasemeonnnainns MRC EXTRACT ® «--voeuunan...
DUPLICATE U-86-12-08-02
............................... ceea NO: cecmccmiiiniinca..
DECEMBER 19, 198
EXTRACTION DATE and TIME: - ccvmenmnnmmnma e aeeniianaaceaanaeaaa,,
DARK SOIL
SAMPLE COLOR AND DESCRIPTION ~--cv-eeeueccomucnnnnmemmnnmnniaaoamannan...

WEIGH OUT SAMPLE INTO
A 14 OR 40 aL PIERCE [X]

VIAL . 1.138 g.

SAMPLE WEIGHT ------vuveuennn-
SURROGATE . 300 uL DEM 121483-02(10&20ug/aL)
SPIKE OF SAMPLE (5.3 T PO .

ADD 10 mL BENZENE
T0

;

ix]

ULTRASONICATE SAMPLE  (X]
FOR 1/2 HOOR IN A .
SOUND BATH.

PLACE 1 =L OF THE .
EXTRACT INTO A 1 1/2 ()
ul VIAL FOR AMALYSIS.

. 10
NITROGEM BLOW DOWN {1 FINAL VOLUME «---c-vcuen-- .- mL
1F REQUIRED

12.19-86

SIMPSON
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FLOW SHEET PCrso2

FOR ESC EXTRACTION METHOD PCEX02

METHOD BLANK PCB-1855
SAMPLE ID: ----eeveecmomeccc-ecmoccocsoceoncns MRC EXTRACT # ---cevemenenn-
------- Seeemecceeteaaaacaacaacas LOG NO: ceccnvennneeennens
DECEMBER 19, 1986
EXTRACTION DATE and TIME: --c-eccv-menomamemmnnsmmnaenennaecnnaannnnannn.
CLEAR
SAMPLE COLOR AND DESCRIPTION ~--covvvcevnnenncnennnnnn e eeetiteeaaaa

WEIGH OUT SAMPLE INTO
A 14 OR 40 mL PIERCE  [X]

VIAL . 0.000 g.

SAMPLE WEIGHT - <v-euoeeecnnn--
SURROGATE . 300 ul DEM 121483. oz(muou;/-x.)
SPIKE OF SAMPLE (K] eeeeemaas e eemaeeetaneaeteeaeaas

ADD 10 mL BENZENK .
TO SAMPLE. (x]

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

PLACE 1 =l OF THE .
EXTRACT INTO A L 1/2 [ }
al VIAL FOR ANALYSIS. -

NITROGEN BLOY DOVN [ | FINAL VOLUME «---<ecceecenn- oL
I? REQUIRED
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YLOW SHEET PCFSO2

FOR ESC EXTRACTION METHOD PCEX02

BBU LOADING DOCK PCB-1883
SAMPLE ID: sevverencmcnsommsaocencnaniennnan.. MRC EXTRACT # --ceccunnnu...
+ LOW SPIKE U-86-12-08-02
................................... LOG NO: ~c-evvvccennnanenn
DECEMBER 22, 1986
EXTRACTION DATE and TIME: --cccvecconeamcmanan i iiiiiiiaaanan.
DARK SOIL
SAMPLE COLOR AND DESCRIPTION -« vvvvvnonocnemamene et ciianiaaaaaa..

WEIGH OUT SAMPLE INTO
A 14 OR 40 aL PIERCE (X}

VIAL . 1.263 g.
, SAMPLE WEIGHT -=cveveenns..

SURROGATE :

SPIKE OF SAMPLE (X} 300 uL. DEM 121483-02 (10620 ug/aL)

LS= 300uL. DEM 100886-02 (Sug/mL)

ADD 10 =L BENZENE .
TO SAMPLE. (X}

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

PLACE 1 aL OF THR .
EXTRACT INTO A L 1/2 [ )
al VIAL FOR AMALYSIS. .

. 10
WITROGEN BLOM DOWN {1 FINAL VOLUME ----vvvvveoonnn ol
IF REQUIRED
PCB-1883
EXTRACT NO: ---eceeecene-
JANUARY S, 1987
DATE/TIME COMPLETED --------- enmemeeenereeeeaaaaaan
SIMPSON
ANALYST: -----essammeccecccaassanns
760.28-6273%

ESC JOB NO: «--esesmecsmamconcemnen
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FLOV SHEET PCFSO2

FOR ESC EXTRACTION METHOD PCEX02

BBU LOADING DOCK PCB-1884
SAMPLE ID: ---eve-evemeccemseccsconmnmcnnnnon. MRC EXTRACT # ---ceeeeecnnnn
+ HIGH SPIKE U-86-12-08.02
----------------------------------- NO: ceccccccccocnccaan
DECEMBER 22, 1986
EXTRACTION DATE and TIME: -ccc-ccvrcceccconmmmcnmccecetriaccaancccencnan
DARK SOIL
SAMPLE COLOR AND DESCRIPTION -ccccvcvcvccmmancceonemoracaconaccccccennannnn

WEIGH OUT SAMPLE INTO
A 14 OR 40 =L PIERCE (X}

VIAL . 1.276 .

. SAMPLE WEIGHT ------vss-n-n--
SURROGATE .
SPIXE OF SAMPLE (X 300 uL. DEM 121483-02 (10620 ug/aL)

HS= 300uL. DEM 100886-02 (S50ug/mL)

ADD 10 al BENZENE
T0

:

(x)

ULTBASONICATE SAMPLE  [X]
FOR 1/2 HOUR IN A )
SOUND BATH.

PLACE 1 =L OF THE .
EXTRACT INTO A 1 1/2 [ |
mL VIAL FOR ANALYSIS. .

NITROGEN BLOW DOSW [ | FINAL VOLUME -« --ncnseneeee- al
1P REQUIRID
PCB-1884
JANUARY 3, 1987

DATE/TIME COMPLETED < -c--=cesnenssssnsesoscssennssss
SIMPSON
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The folloving pages show calculetions or rav data documentsation of
reported results.
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7.4

. ) N HBU LOADIe dock ) . B
2.0 24.28 2.% 3. 25.00 26.25 27.50 2.7 30.00
Top Raw: BR337 { 20.0- 30.0) (Enlarged x 20.0)

Bottom Raw: BRA340 ( 20.0- 30.0) (Enlarged x 30.0)
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BBU LoAbiue Bock

8. N N . . Sy N
2000 3.3 78 M.42 %650 68 BB WBR 40
Top Raw: BR337 ( 30.0—- 41.0) (Enlarged x 20.0)

Bottom Raw: BR340 ( 30.0- 41.0) (Enlarged X 30.0)
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1. :

]

[ }

7.

5. . Ao, . . . .

6.2 . . $BU LpABING, DOCK . .
200 2.5 2.5 &7 B0 262 75 275 20
Top Raw: BR338 ( 20.0- 30.0) (Enlarged x 20.0)

Bottom Raw: BR340 ( 20.0- 30.0) (Enlarged x 30.0)
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8.2 . . . X ] pBY LoA DiNe _bock
000 .25 3280 .75  6.00 36.25 3750 W75 .00

Top Raw: BH338 ( 30.0- 40.0) (Enlarged x  20.0)
Bottom Raw: BR340 ( 30.0- 40.0) {(Enlarged x 30.0)
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The following pages show chain-of-custody information for this project.
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Monsanto

Saugel. litineie 82200
Phons: (19 2T1-3038

caazn o custopy
SAMPLING RECORD
Sampling Identificetion: ()ad-c Do Frem BBU Loe.ne Docx.
Log Mumber: 90079
Date: /1/'/1’!.
Analyses Required: PCH
Seuple Teken 3y:( Suciivan Date: /.31l
azcomn
tecetved Byt Koo MeCuriae  Dares A/

E

Rel To Date! Comments
\ 122 €l
& ; et —
4
AEPORT OF ANALYSES
Date Report No. Author
INSTRUCTIONS

The persom takiag the sample completss the information in the Sempling
Record area.

Each person to whom the sample ie relinquished should sigs the form and
forward as necessary. Analyses performad should be listed with comments.

Vhen sll snslysee are complste, the original should return to the
"Received By" signature.

a uAil of Mensante Company MONS 024525



The following pages describe Analytical Request Information genersted
for this project.
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Time Stamp - <8701164.1135>
MONSANTO COMPANY/ENVIRONMENTAL SCIENCES CINTER

ANALYSIS REQUEST

DATE:  DECRGBER 8, 1986 10G NO: U-86-12-08-02
REQUESTER: SAUGET, ILLINOIS PROJECT MO: 760.28-6275
LocIM MoTNOO® PAGE: &7

REPORT RESULTS 'l'O FILES/MEES, SHM! HUGHES, McKENZIE, SIMPSON

eesscvesccsiassescsacancsttccansotrrrrrnan Gesmmemeeemmaceccaanc e

ANALYSIS REQUESTS SENT TO: FILES, MEES, SHERMAN, HUGHES, McKEN2IE

SAMPLE PICKUP BY: SIMPSON
SAMPLE LOCATION: U420

e4eesesesetenm e acacsacsm et R T R et e et st eensee e seeecccaana

SAMPLE DESCRIPTION FOR ONE SAMPLE

ESC
SAMPLE IDENTIFICATION NUMBER OF BOTTLES NUMBER(S)
BBU LOADING DOCK 1 X1/2 pe. PCB-1833
PCB-1854
Method Blank PCB-13853

EXTRACTION LOGBOOK NOTRBOOK PAGE: 150621

TECHNIQUE (EN)

x GC/EC (18)

REQUIRED WQC SEE COOD LABORATORY PRACTICES MANUAL

COMPLETION DATE uqmsm
COMMENTS :

MALYSIS mlﬂ FILE NAME: AA275:L1 MONS 024527



The following ssctions describe important terminology used in Qualicy
Assurance/Quality Control, Analyte Extraction and Instrumentsl Analysis.
ESC and ISC/UAG Good Laboratory Practices Manuals can be obtained by com-
tecting Bill Mees (UAR) METS S544-1499.
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Quality Assursnce/Quality Control Terminology

This section dsscribes commonly used terminology and phrsses which sre used
in conjunction vith Quality Asnurnnc-/mulity Control (QA/QC). This infor-
sation may be helpful in understanding some details of QA/QC procedurss
which have been incorporated in the present report. The following two ssc-
tions also give useful {nformation concerning tarminology used in analyce
axtraction and inscrumental analysis of samples and sample extraccts.

Quality Assurance/Quality Comtrol - Terminology used to describe activities
which are designed to produce analyticsl results of known quality.
In an effort to minimize costs of envirornmental analyses, specific
QA/QC slements have been incorporsted into ESC/UAG extraction and
enalysis steps vhich should not unduely burden analytical studiss
with large development and methoed validation costs. This approach
has been taken so thst sets of samples can be analyzed for various
analytes without extensively validating methods over wide concen-
tration zangss and vithout using methods which are dssigned for only
one matrix.

One price which one pays for this approach {s thst anslytical pre-
cision and accuracy sre sacrificed, somevhat. However, in sany
cases, vhen clearly defined regulatory limits have been set,
confiraing that tha analyte is present at levels well delow or well
above the limit does not need the type of sccuracy that is required
when the regulated analyte concentration {s in the vicinity of the
regulatory limit. In these latter cases, more extensive QA/QC pro-
cesduras are required than ere included in the present study.

Precision - Tersinology used to evsluate the reproducibility of a certain
determination. Parameters vhich sffect analysis precision range from
sample acquisition, to sampla storage, to sample extrsction, and
finally to semple sxtract analysis. Normally, the major factor which
affects the precision of the analysis i{s the sample extractiomn step.
This step normally results in sampls analysis precision on ths order
of + or - 308,

The precisiom of a result can be determined in a number of ways.
Replicate anslyses of the ssme sample, followed by the calculation
of a percent relstive standard deviation for that determination is
the most popular mathod of asseesing pracision. However, this cal-
culation should not be made wvhen there ers less than three replicate
points from which to calculate the percent relative standard devia-
tion. In addition, replicate extractions end instrumental analysas
sust be performad. Therefore obtaining percent relative standard
deviastion data can be very expensive and is not normally obtained un-
less large studias are being conducted. A second method of assessing
precision is with the use of duplicate analyses. The present report
includes results of at least one sample vhich vas analyzed in dupli-
cate. HOTEL! It ia che rasponaibilicy of the apalysis raquestor to
raviay thase dats and dxaw his own conclusions concarning the preci:
aion of the decermination, and. moxe importantly. if the preciaion of
she datermipation mests his nseds.

(continued)
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Accuracy - Terminology used to determine the "correctness” of the dsta. The
accuracy of most steps in the analysis of samples {s typically on
the order of 10%. However, wvhen enalyte concantretions in ths sample
extracts approach the level of detection of a determination, accuracy
as well as precision can approach 1008 or greater. The accuracy
of a determination of an analyte which is present at concentrations
which are much greater than the instrumental level of decection is
msost strongly affected by the homogeniacy of the sample matrix and
tha precision of the extraction step, vhich results in typical
accuracies in environmental analyses to be on the order of 30a.
Normally, the accuracy of standard solutions which are used to cali-
brate analytical instrumentation is vell balow chis amount, and
therefore is normally not an {mportant factor in producing inaccurate
dats. From time to time, analyts responses of standard solutions
from different sources will be compared to standard solutions used
for instrusent calibration. This information is normally included
in the section entitled "QA/QC Results”.

The accuracy of & result can be estimated in s number of ways. The
current study uses surrogate standard recovery and native analyte
recovary information to aid in assessing the accuracy of a result.
This recovery informstion, normally reported as percent recovery,
givee you information concerning the percent of surrogate standards
and native snalytes vhich wers recovered after adding to your sample
matrix and performing the various extractions, clean-ups, and {nstru-
mental analyses associated with the determination. The use of sur-
rogates also sssumes that the spiked surrogates are bound in the
macrix in the same vay as the anslytes of interest. Surrogate stan.
dards sre sdded to every sasple vhile native analytes ara added
to only 108 of each set of samples. Therefore surrogate standard
recovery data could be used to correct the reported results of an
analyte concentratioen, if the user of the dats feel such corrsctions
azre warranted.
soxxection fox sUKXogate scandard tecovery. It ia the Xespensibilicy
of cthe person reguesting the apalvass to apply spprooriate recovery
serxactiona. {f he/abs feels that such corrsccions are warranted,
Bias - Terminology used to describe how the accuracy of a determinstion say
be affected. A low bias means that values below the correct valus
are normsally measured. A high bias means that values above the
correct value are normally ed. The instr 1l analysis
step of extract snalysis normsally does not contribute significantly
co anslysis bias, Most biss in environmentsl snalysis is intro-
duced in the sampls extraction step. A low bias is introduced
when the sample is not completely extractsd and tha extract does
not contain 1008 of tha analyte. A high bias is introduced when
the final volume of the extract is less than the correct volume.
Surrogste Standards (SS), vhich are discussed in the next section,
can be used to deteramine the amount of bias which is incorporated
in the reported result. NQIEI! No data gfeported in this rapers
jncludas soy sorxsstion fox this bias, It is the responsibilicy
of she person ceguasting the analvaes to apply aperopriate bias
corxechiona. 1f he/she feels that such corrsccions are waxzanced.

{continued)
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Level of Detection (LOD) - Terminology used to indicate vhat analyte concentra-
tion will produce a signal-to-noise retio of 10. For the presant
report, this value is not experimentally determined. Normally, s’
Limit of Quantitation is used to determine the threshold concentre-
tion sbove which an anslyte can be detected.

Lisic of Quantitation (1L0Q) - Terminology used to indicate the lovest analyte
concentration vhich can reliably be quantified. The precision of
the determination of the analyte concentration at the LOQ is normslly
on the order of 1008. The LOQ is normally determined experimentally
by adding & known smount of analyte to the sssple matrix and
measuring the percent recovery at the LOQ. In some cases, vhen there
is insufficient sample quantity, or for convenience, an LOQ will be
determined using other methods. These methods should be clearly
descridbed in this report.

Turther Informatiom

The general ares of Quality Assurance/Quality Control, along with much of the
terainology described above, is very complex. The following references say
provids further information which may be useful in understanding the validity
of the results reported in this study.

ASTM Standaxd Practice D4210-8) entitled “Intralsboratory Quality Control
Procedures and a Discussion on Reporting Low-Lavel Data®.

ARTM Srandard Practice D2777-77 entitled "Determination of Precision and
Bias of Methods of Committes D-19 on Water”.

An_srticls in Avalytical Chemistry, suthored by 29 well-known environmental
scientists. This article was funded by a grant from the Envirermental
Protection Agency and acknovledges 24 additional scientists in industry and
gevernment who were involved in the reviev of the article. Its citaction is:
"Principles of Environmental Analysis®, L. K. Keith, ec. al., Anal. Ches.
1983, 53, 2210 - 2218.

40 CFR Pazs 136 entitled "Guidelines Establishing Test Procedures for the
Anslysis of Pollutants Under the Clean Water Act; Final Rule and Inceris
Final Rule and Proposed Rule”. This document includes details of EPA's
600-series anslyeis methods. A current copy of these methods can be found
in the October 26, 1984 Federal Register.

QAQCTE : MH
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Anglyte Extraction Terminology

This section describes commonly used terminology and phrases vhich ars used
in conjunction vith analyte extrsction. This {nforwation msy be helpful in
understanding some details of hov anslytes in your samples vers isolated for
instrumental analysiz. Instrumentel Analysis Terminologiss ars given in the
folloving section of thie raport.

Sasple - Terminology used to reference the material which you submit for
snalysis. Samples may be solid, liquid, and in sowe caaes, gasss.
In general, vhen a sample i{s received for analysis, it is logged
into the ESC semple login book and proper chain-of-custody documencs
ars maintained {n the event this informstion may be required for
licigation purposss.

Anslyte - Terminology used to reference spscific compounds or formulations
of compounds. Yhan an analyais is requested for a certain amalyte
within s certain sample matrix, normally eome type of extraction
process is required.

Extrection - This terminology refsrs to the step which isolates the analyte
of interest into an appropriate solvent. Extraction is required
for several reasons. 1In many cases, the concentration of the
analyte is below the level of detection of the instrument which
will be used for analysis. Therefore, extrsction involves re-
moving the snalyte of intereat from a relatively large volume
of sample and placing it into a relatively small volume of sol-
vent. This places the analyte in the solvant at a concentration
which can easily be detected by the analytical instrumsent.

A second reason that extraction is required, is that the sample
say not be appropriate for direct instrumental analysis of the
analyte of {nterest. This can be sasily understood for amalytes
in soils. Very fev analytical instruments allow soils to be
directly inserted into the instrument. Therefore some type of
isolacion step (1. e. extraction) is required in order to place
cthe anslyte in an appropriate matrix for instrumental analysis.

Vhen the analyte of interest is present et sufficient concentre-
tion, and the semple macrix can be directly inserted into the
snslytical tnstrusent, the sample, or the diluted sample, can de
directly analyzed. However, this case reprassnts s ainority of
sample analyses which ESC is asked to perform.

(continued)
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Matrix - Teruinology used to reference the major components of e sample. In
WOsSt cases, major components ers not of direct {nterest except aa
chey sffect the types of extrection steps end other isolationm
procedures which must be used to isolats the analyte from the sample
matrix. For tha msjority of environmental samplse which ESC ie asked
to analyze, the satrix is normally wvatsr or soil. However, many
environmental mstrices contain relatively high levels of organic
compounds vhich may intarfer with the instrumental analysis of the
snslyte of intereet. Therefore, depending upon the anslyte of
intereet, the required level of detection. and the amounte and types
of other organic materials which may interfer with the instrumental
analysie, extraction methods must be developed vhich are very
specific for a given set of samples. In order to desl vith slmost
s limitless set of matrices, anslytes, excrection methods and instru-
mentsl methods, an organized epproach to sample extraction, followed
by instrumental analysis, has been devsloped st ESC.

Extrect - Terminology used to identify the analyte-containing solvent vhich
wvas obtained from the excraccion of a certain satrix.

Eztract Clean-up - Terminology used to identify chemicel steps which are
required in order to reduce the concentretion of organic compounds
wvhich may be extracted vith the analyte of intereet. These co-
extracted compounds may be at such high levale and/or produce
responses so that they interfer with tha inscrumental snalysis of the
analyts in the extract.

Rztractable Cowpounde - Terminology which refers to the adility of e compound
to be isolated from the sample matrix and placed into the extract
solvent. When the sample matrix is primarily soil vhich contains
little organic matter, most organic compounds sre extractable com-
pounds. However, when the sample matrix {s primarily water, only
those compounds which are hydrophobic are table compounds.

Standard L fon Method - Terminology used to refsrence an orgsnized
description of the steps involved in isolating an analyte froe a
given matrtix. Thesa methods are assigned short names which cen alse
be used as computer file names for these methods. The names ef spec-
cific Standard Extraction Methods vwhich are used in this study are
listed in the final report in the sectiou entitled "Details®. In
addition, copiee of thess Standard Extrection Methods are shown in
s separate section of this report. Standard Extraction Methods slso
include details of sample clean-up, if required.

Extrection Flow Sheet - Terminology used to reference & graphic description
of & Standard Extraction Method. This flow sheet is filled out by
the analyst in the laborstory and serves as s dstailed record of
what occurred in cthe ssmwple extraction step. Flov sheets of in-
dividual semple extractions may be included in a section of this

report.
(continued)
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Surrogete Standards ($8) - One important elemanc in ths extraction of an
analyte from a matrix, is the determination of what percent of the
analyts vas actually extractad from the matrix. For methods wvhich
involve liquid/1iquid sxtraction of water with an organic solvent, or
1iquid/solid extraction of soils with an orgenic solvent, ic {s
iaperative that data be obtained which gives the analysis requestor
information concerning what parcentage of the analyts was isolated
in che extract during the sxtraction step. Surrogate Standatds serve
this {mportant purpose.

The philosophy on the uss of Surrogate Standards is as diverss as
the analysts who use thes. If cost wers no object, analyts recovery
information could be obtained by the use of standards addition snaly-
sis methods. However, since many samplas require extensive labor

to isolate an analyts into an extract, standards addition anslysis
methods are too costly for most studies. (A standsrds addition ans-
lysis requires sach sample to be extracted and analyzed at least
thres times.) Surrogate Standards give the same type of information,
with only one analysis being required.

A "Surrogate® Standard is a compound vhich (s chosen to bahave
exactly as the snalyte. It is a surrogate for that analyts and thus
information obtained for this surrogate can be assumed to alse

apply to the anslyts of interest. For the analysis of regulated
analytes, it ia important that when data {3 generated that shews
chat the anslyte is not preseat, that we can also show that if the
regulated analyts were present in tha sample matrix, it would have
been detected. This is especially true vhen complex extraction

and instrumental analysis steps are involved in this determination.
Thersfore, vhen an sxtraction is performed, a imown amount of a
Surrogste Standard i{s sdded to the sample bafore any extraction
steps take place. When the extract is then analyzed for the analyte
of interest, the amount of the Surrogate Standsrd ia also determined.
From this inforsation one can document, for each sample, what
tecoveries were seasured for this Surrogate Cowpound. From this, one
can describe some level of confidence on the data genarated for

the analyte of interest.

A detailed discussion on how Surrogate Standards sre chosen {s be-
yond the scope of this section on Analyte Extraction Termimeolegy.
ESC normally uses two types of Surrogste Standards. The first is
vhen the surrogate is exactly the same as tha analyte of interest,
except that the navurally occurring carbon, hydrogen, or halogen
atoms in the analyte have been replaced vith non-naturslly ceceurring
isotopes. These surrogates can be expected to act exactly as the
native analytes. One good example of this type of surrogace is the
2,3,7,8-TCDD surrogate in vhich all carbon stoms are carben-13 or all
chlorine atoms are chlorine-37.

(continued)
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The second type of Surrogste Standard i{s one which does not have

the same chemical structure as the analyte of intsrest, but {s known,
or assumed to act chsmically identical to the snalyte of incarest
during the extraction end clun-up sceps. . Examplss of this type

of surrog are d ds which may be added to a matrix
in vhich any chromatographadle ntltull sre to be fdentified.

This approach can only be applied to GC/MS snalyses, since the
surrogetss can be differentisted from ths nacive compounds from thsir
differsnt mass spectrs. Since it is not known bsfors sasple extrac-
tion and extract analysis vhat analytes may be pressnt, surrogates
must be chosen that could not possibly be present in the sampls.

In sddirion, since only liquid/liquid or liquid/solid extraccion
vould be involved, with no clean-up (sincs clean-up would remove
compounds in which ths requester is intexested) any hydrophobic
deutsratsd compound could serve as a surrogate. Normally, phemol-dS,
2-CL-phenol-d4, CL2-banzene-dA, pyrens-dl0 and chrysans-dl2 ere used
as Surrogate Standards for the analysis of a vide variety of hydro-
phobic materials in environmental samples.

A sub-set of this second type of Surrogate Standards ere the
surrogates which are usad in the capillary GC/EC analyeis of
Aroclor formulatioms. Since msss spectrometric detection is not
used, surrogates which coutain unique isotopes cannot be dis-
tinguished from their native counterparts. Therefore, other com-
pounds are used as Surrogstes Standsrds since they have been ob-
served to act exactly as the polychlorinated biphanyls (PCBs) in the
Aroclor formulations. Any halogenated compound can bs used which
acts exactly as PCBs in the extraction and clean-up step. ESC
normally uses CLS-bengens and 2,4,6-CL3-biphenyl for this pur-

poss.

Wetive Anaslytes - Terminology which refexences the analytss of interest
which contain naturally-occurring isotopes of cerbon, hydrogen,
halogens, ste.

Mative Spike - Terminology which referencas the addition of a known amounc of
native analytes to the sasple matrix. Normally, et least ons sample
will be spiked with the native analyte at the reported level of de-
tection (low native spiks) and st 10 times the level of detection
(high native spiks). Recoveries of the native analytss provide fur-
ther documentation on the quality of the analyses performed. For
ssmpls sets which contein mors than 10 samples, the frequency of low
and high native spikes iz 10v of the number of samplss.

(continuad)
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¥ethod Blank - Terminology which refers to a sample which {s known to contain
none of the analytes of incerest. For water analyses, this is nor-
mally Burdick and Jackson Brand Water, de-ionized, or distilled -
vater. For soil, it may be soil which has been previously anslyzed
and known to contain none of the snalytes of intsrest. All extrac-
tion steps, using randomly selected glassvare, solvents, and sll
surrogata spiking solutions must ba used. This provides docusen-
tation that the analytes of intsrest vere not inedvertsntly present
in extraction glassvare and solvents used in the analysis. A minimus
of one mathod blank must be generated with each set of samples. Por
sample sets containing more than 10 samples, method blanks sre gener-
ated at a frequency of 108 of the number of samples.

Duplicate Analyses - Terminology used to indicate the duplicate extraction and
duplicate extract analysis of a sample. This providas documention on
the precision of an analysis. Normally the precision of enviren-
wental snalyses of homogeneous samples is on the order of 30s. A
sinimm of one duplicate analysis is required for each sample set.
For sample sets containing more than 10 samples, duplicate analyses
are generated at a frequency of 100 of the mmber of samples.

Purther Information

The gensral area of Analyte Extraction, along with much of the terminclogy
described above, is very complex. The following references may provide
furcther informstion which msy be useful in understanding extraction funda.
mentals and terminology.

A0 CFR Raxt 116 entitled “Guidelines Rstablishing Test Procedures for the
Analysis of Pollutants Under the Clean Water Act; Final Rule and Interis
Final Rule and Proposed Rule". This document includes details of EPA's
600-series analysis methods. A current copy of these methods can be found
{n the October 26, 1984 Federal Register.

Scatement of Voxk fox the Comtxact Lakorstory Progxam vhich is used {n
conjunction with tPA's Superfund Site studies. A current copy may be obtained
by comntacting:

Joan F. Fisk, Project Officer

Analytical Support Branch

Hazardous Response Support Division

USEPA

WVashington, D. C. 20460
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Instrumental Analysis Terminology

This section describes commonly used terminclogy and phrases which srs used
in conjunction with extract analysis. This information may be helpful {n
understanding some details of how instrumental analysss of sample extracts
were performed. The pravicus section of this report describes terminology
associatsd with analyte extraction.

Sample Extract - Terminology used to describe tha solvent containing the

Internal

Internal

analyte of interest vhich s obtained from some type of sampla
extraction step. Detalled information on how this extract {s pre-
pared can be found {n the Standard Ixtraction Methods and flow
sheets associated with the methods. Summariss of these methods
wvhich were used for this project can be found in a separate section
of this report.

Standard (I8) - Terminology used to reference a compound which is
added to the sample extract and standard solutions of the snalytes
of interest immediately before inscrusental analysis. The purpose
of the internsl standard is to provide data which can bs used to
correct for veriations in injecced volumes of extract and standard
solutions which may occur during instrumental analysis. The fnternal
standard must not be present in the sample extract. Typical {nternsl
standards used in mass spectrometric analyses are benzens-d§, naph-
thalene-d8, anthracene-dl0 and chrysene-dl2. These dsucerated
compounds produce unique sass spectra and ars not presemt in
naturally-occurring samples. A commonly used internal standard for
GC/RC analysis is hexachlorobensens.

Sctandard Quantitation Method - Termineclogy vhich rvefers to & mathod
of data analysis. This method requires that s known amount of an
{nternal standard be added to the sample excract prior to instru-
mental analysie. Responses of all anslytes are calculated relative
to the internal standard using the following relationship:

(Analyte Area)
RR = Relative Response = -------c-cccnccvns ccevcncca
(Internal Standard Area)

1f different volumes of the semple extracts and standard solutions
azre injected, these differences are reflected by differences in the
internal standard area. In addition, if instrument sensitivicy
hanges, thess changes ere also reflected in changes in the inter-
nal standard area. The calculation of the relative response cor-
rects for these types of fluxuations.

In order to determins the analyte concentration-Rslative Response
relationship, analyce Relative Response Factors ars calculated using
the following relationship for data obtained from the analysis of

standard solutions:
(continued)
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(Internal Scandard
(Analyta Area) Concentration)
RRF = Relative Response Factor = -c-ceccc-ceectacncncncacnnncana.. .--
(Internal Standard (Analyta
Area) Concentration)

Whan identical samounts of the internal standard are added to both
extracts and standard solutions, the internal standard ation
tarm in the above equation can be eliminated. When this is done and
Relative Response i3 substituted for the ratio of analyte area to
internal standard area, the RRF equation decomes:

RRF = RR/(Analyte Concentration)

Analyte ions in the are calculated from the fol-
lowing equation:

Analyte Exeract C ation = RR/RRF

In order to obtain the concentration of the analyte in the sample,
the following equation is used:

(Analyte Extract
Concentration ) (Extract Volume)
Analyte Sample Concentration = ------- secvsccccctacanaann esecesen
(Amount of Sample Extracted)

The area terms in the above equations may be total ion areas,

FID peak areas, EC peak areas, or extracted ion areas. The details
of how the internal standard quantitation method is applied to
specific methods are described in the various instrumental Standard
Analysis Methods.

The following equation shows wvhat calculations should be made to
correct for analytical bias:

(Analyte Sample Concentratiom)
Analyte Sample Conmcentration - ee-e- eeeecaceccccccccaaa. .
(Corrscted for Analytical Bias) (Assumed Analyte Recovery)

The Assumed Analyte Recovery can be obtained from an average of
surzogate recoveries or native analyte recoveries, measured for the
sample in question. NOTE!! No data reported in this study include
sny correction for surrogate standard recovery. It is the responsi-
bility of the persom requesting the analyses to apply appropriste
recovery corrections, if he/she feels that such corrections are
warranted.

Standsrd Quantitation Method - Terminology vhich refers to s method
of data anslysis. This method requires that a known ssount of the
analyte standard be analyzed under the ssme conditions as the
sample extract. In ordsr to determine the snalyte concentration-
analyte respense relationship, Response Factors are cbtained from
the following relationship:

(continued)
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Standard

Analysis

RF = Response Factor = (Analyte Area)/(Analyte Concsntration)

Analyts concentrations in the extrects are calculatad from the fol-
lowing equation:

Analyte Extract Concemtration = (Analyte Area)/RF

In order to obtain the concentration of ths analyte in the sample.
the following equation is used:

(Analyte Extract
Concentration) (Extr.c: Volume)
Analyte Sample Concentration = -----ccceccc-cvccanacaccccnne. hddd
(Amount of Saaple !xttaetod)

The area terws in the above squations may be total ion areas,

FID peak areas, RC peak areas, or extracted ion areas. The details
of how the external standard quancitation sethod is applied to
specific methods are described in the various instrumental Standard
Analysis Methods.

The folloving aquation shows vhat calculations should be made to
correct for analytical bias:

(Analyte Sample Concentratiom)
Analyta Sample Concentration L e ey
(Corrected for Analytical Bias) (Assumed Analyte Recovery)

The Assumed Analyte Recovery can be obtained from an averags of
surrogate recoveries or native snalyte recoveries, measured fer the
semple in quastion. NOTR!| Mo data reported in this study include
any correction for surrogate standard recovery. It {s the responsi-
bilicy of the person requesting the analyses to apply appropriace
recovery corrections, if he/she feels that such corrections are
warranted.

Analysis Methods - Terminology used to reference an organized
description of the steps involved in the instrumental analysis of
s sample or a sample extract. These methods ars assigned short
names which can also be used as computer file names for these
sethods. The names of specific {nstrumental Standard Analysis
Methods which are used in this study are listed in the final rsport
in the section entitled *Details”. In addition, copies of these
Standard Analysis Methods axe shown in & separate section of this
report. Flow sh of the Standard Analysis Methods are usually
also provided in this sectionm.

Flow Sheet - Terminology used to reference s graphic description
of a Standard Analysis Method. This flow sheet gives specific
{nformation on how extracts and standards are analyted and what
types of data reduction methods are used.

(continued)
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Further Information

The general ares of Extract Analysis, along with much of the terminology
described above, is very complex. References provided i{n the previous section
entitled "Analyte Extraction Terminology® may provide further informetiom

which say be useful in understanding instrumental snalysis fundamentals and
terminology.

INANTE: MH
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