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Phone No: (314) 694-1464

Title: Analysis of Two Augusta Plant Water Samples for PCB Formulations.
ABSTRACT

Two vater samples from the Augusta Plant were analyzed for PCB forumlations.
Cne sample designated NPDES was sent in Quadruplicate for quality control
purposes. These veter samples vere analyzed to confiram that no PCBs are
present in NPDES samples from the Augusts Plant. Previous results from

ETC i{ndicated large amounts of PCBs were present in these samples. EIC
revieved their data and found it to be in error. The present study confirms
that no Aroclor formulations are present in thess water samples with a level
of detection of 1 part-per-billion. For further information concerning pra-
vious analyses, see report number MSL-39355.

INTRODUCTION

In the first quarcter of 1985, ETC reported that PCBs wers present in vaste
veter samples froa the Augusta Planc. ETC was asked to review their data and
found it to be in error. Plant personsl recently sentc two vaste vater samp.es
to confirm that undetected PCBe reported in MSL-5955 also applied to their
NPDES discharge sample. Samples vere extracted using Standard Extraction
Yethod WSEXOS and analyzed via Standard Analysis Method ECANO2. All sampies
«were spiked with pentachlorobenzene and 2,4,6-trichlorobiphenyl as surrogac:
spiking compounds. Surrogate recoveries ranged from 62 to 90%. In addi:iinr
rso of che samples vars spiked with Aroclor 1248 at levels corresponding
1 and 10 ppb. Recoveries were respectively 141 and 121%. The samples =
fournd to contain no deteccable Aroclor formulations with a level of decac:icn
of 1 ppb.

SUMMARY

7able 1 summarizes the results of these analyses. Note that no PCB
formulations were datscted in these samples wicth & limic of detection of

1 ppb. Quality control measures, such es spiking the samples with surrogac
compounds and with two concantrations of Aroclor 1248, indicace that the re¢-
ported results are correct.

(continuec
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Page 2, A26430 (conc'd)

QC RESULTS

Table 1 summarizes the recoveries of Aroclor 1248 spiked into two samples a:
1.0 and 10.0 ug/L. Results show that PCB formulations could have been de-
tected in these levels if they had been present. In addition. recoveries far
surrogate compounds indicate that these data are correct.

DETAILS

Standard Sampling Method No(s): Samples suppliad by Mr. Fred Hiller of the
Augusta Planc.

Standard Extraction Method No(s): WSEXOS5 (See WSFSOS for method flow shee: :
Standard Analysis Method No(s): ECANO2 (See ECFS02 for method flow sheer).

Saaple Idencification(s): Well »#1, NPDES Permit »1, NPDES Permit #2, NPDES
Permit #»3, and NPDES Permit m4.

Final Report File No(s): A26430:MH

Table File No(s): B26430:MH

Also included in this report sre:
(1) Brief descriptions of Standard Excraction and Analysis Mechods used.
(2) Extraction details for sasples associated with this project.
(3) Raw dats documentation, included a preliminary report sent on 10/2,/86
(4) Anslytical request information recorded at sample login.

(S) Brief descriptions of terminology used in Quality Assurance/Qualicy
Control, Analyte Extraction, and Instrumental Analysis.
ANALYST(S): 3. Mason Hughess, David McKenzie, and Brenda Simpson

ANALYST APPROVAL:

MONS 024464



Table 1. Summary of Aroclor 1248 Spiking Concentrations and Recover:ies
along with Surrogate Recoveries for Augusta water samples.

NOTE: No Aroclor formulations were detected in any of chese
samples except those samples vhich were spiked with Aroclor
1248 for quality control purposes.

ESC Project No: 760.28 - 6264 Date: November 17, 1986

Sample I.D. (V) Surrogate Recovery Aroclor 1248

"""""" cLs-2,4.6.CL3-  Amount Added Recover:
benzene biphenyl (ug/g) (y)

»3 NPDES PERMIT + LS(a) -;; ...... ;; ........ iO '''''' I4~

#4 NPDES PERMIT + HS(a) 79 90 10.0 12

WELL #1 72 80

®»1 NPDES PERMIT 67 80

#2 NPDES PERMIT-DUP 64 75

DEIONIZED WATER TRIP BLANK 66 72

B & J WATER-METHOD BLANK 62 67

Footnotes:

a. LS = low level native spike.
HS = high level native spike.
Aroclor 1248 was used as the native spiking agent.

TABLE FILE NO: B26430:MH
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The following pages describe Standard Sempling, Extraction, and/or
Anslysis Methods used for this projecc.
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ESC Standsrd Extraction Method (SEM) ESC Standard Extraction Method No:

TITLE: Wide scan extraction method VSEX0S
for vater.
MATRIX: TYPICAL SAMPLE  TYPICAL EXTRACT
SIZE VOLUME
water (Liters) (ml)
0.01 - & 1. 40
TYPICAL ANALYTES: Aroclors, PCBs, ESC Standard Analysis Mathod Nes:
prioricy pollutmtl ECANxx and MSANxx
xm‘mmmcr.s Various; See individual TYPICAL TYPICAL o
interferences for individual analytes. SURROGATES RECOVERIES (%)
phenol-d3 20-80
CL-phenol-d4 20-80
CL2-benzene-d4 50-120
naphthalene-d8 50-120
pyrene-dl0 50-120
chrysene-dl12 50-120
pentachlorobenzens 50-120
2,4,6-trichloro-
biphenyl 50-120

APPARATUS AND MATERIALS:

Burdick and Jackson methylena chloride

Separatory funnels

Sodium sulfata for extract drying

Sodium hydroxide and sulfuric acid for pH adjustments
Nitrogen for extract volume reduction

Watsr bath and K-D apparatus for extract volume reduction

MONS 024467



FLOV SHEET WSFS03
FOR ESC EXTRACTION METROD WSEXOS

SAMPLE ID: -<ceveemmmmemsosescocnonooaecccone MRC EXTRACT ®-<-vvcecennnnn..
----------------------------------- LOG NO: wvvvcmenecacacanann..

EXTRACTION DATE and TIME: ---cvevvesencecnncasaaans [,

RECORD NATIVE pH <coccv-n-- WAS pH ADJSTED YES/NO IF YES TO WHAT pH---cce----

PLACE SAMPLE INTO AN ] SAMPLE VOLUME - v=vvvvecuncnnanns

APPROPRIATELY SIZED .

SEPERATORY FUNNEL . SURROGATE SPIKE

(1/2 HEAD SPACE SUGGESTED
FOR ADEQUATE MIXING)

IF pH ADJUSTED ) ADJUST WITH, SO% NaOH OR H SO
. . 2

ADD METHYLENE CHLORIDE IN ’ [‘l RECORD AMOUNT METHYLENE CHLORIDE ADDED
THE APPROPRIATE AMOUNT . FOR EACH EXTRACTION
(1 L SAMPLE 30 =L SOLVENT, . | 1)eevoccnanann
100 sl SAMPLE 15 mL SOLVENT) . |

AN ) PR
SHAKE SAMPLE ONE TIME [1 \/
AND VENT THROUGH STOPCOCK . I)ececacanaan.

REPEAT DOUBLING THE NUMBER
OF SHAKES BETWEEN VENTING
SAMPLES UNTIL THE NUMBER OF
SHAKES EXCEED 80

ALLOW PHASES TO SEPARATE (1
REPEAT EXTRACTION l'l ]
PROCEDURE TWO MORE TIMES ..

IF ACID OR BASE WASHED U1
RECORD TYPE AND AMOUNT.

DRY EXTRACT WITH & INCH (G} .

SODIUM SULFATE COLUMM . e e eeieiecesiaas
(COLUMN PRERINSED WITH . .

30 sl METHYLENE CHLORIDE) . .( ] EXTRACT DRYING NOT REQUIRED

RINSE SODIUM SULFATE [']
COLUMN WITH 2 X 30 al

REDUCE EXTRACT VOLUME TO {1
1 al BY K-D TECHNIQUE AND
OR NITROGEN SOLVENT VOLUME

REDUCTION { | TRANSFER EXTRACT INTO VIAL FOR ANALYSIS
EXTRACT NO: ------cccemce-acn DATE/TIME COMPLETED---------s-~ [oeoacannass
ANALYST: --ccveccccmmvmncccas ESC JOB NO: --rccvvcmmcmnnmosnnonusannonans

MONS 024468



ESC Standard Analysis Method (SAM) ESC Standard Analysis Method No:
TITLE: Aroclor Formulations {n Solvents ECANO2

ANALYTICAL INSTRUMENT AND MODE OF QOPERATION: HP-5880 Capillary GC/EC incec-
feced to an HP-3157-LAS Laboratory Data Systea

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

(ug/ml) ™ )

Aroclor formulations
1232, 1262, 1248,
12564, 1260, and 1262 0.1 30 30

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

are potential interferences. Exact retention times of most likely PCB isomwers
can be obtained from the analysis of Aroclor 1248, Aroclor 1236 or Aroclor
1260 formulations.

CHROMATOGRAPHIC COLUMN: JO-utct fused silica J&W DB-5 (0.25 uM) with
wide bore (0.32mm).

CALIBRATION AND STANDARDIZATION: Use internal standard quantitation technique
and calibrate instrument response factors from authentic Aroclor formulation
standards. Use a minimum of 10 PCP isomers for the determination of formu-
lation identity and qunucy

CALCULATIONS : Formulation concentration =
(isomer RRF)(isomer area/internal standard area)

wvhere: RRF is the relative response factor for che appropriate
PCB isomer in a given formulacion. Formulation concentra-
tion is obtained from the average of at least 10 such cal-
culations.

OATE OF METHOD CREATION: 10/25/83, 2/3/84 Time Stamp - <861203.1620>

MONS 024469



PLOV SHEET ECFS02

FOR ESC ANALYSIS METHOD £CANG2

EXTRACT ID: -evvessesasnncmmcsorcoancoosoaaas ESC EXTRACT # -vvvecueen....

EC LOGBOOK PAGE NUMBER: --ccvcnccccmmmmm i iemn el
EXTRACT COLOR AND DESCRIPTION ccccvccmmmmmcnmencm e iieiiiecaana.,

PLACE 150 uL EXTRACT

OR AROCLOR STANDARD,

AND 150 ul INTERNAL [}
STANDARD SOLUTION CONTAINING .
0.04 ug/mL CL6-BENZENE IN
BENZENE IN A 1.6 aL
AUTOSAMPLER VIAL.

PLACE VIAL IN AUTOSAMPLER {1 CALCULATE RRFs FOR 10 - 30 PCB CONGENERS
TRAY OF HP-5880. . IN THE APPROPRIATE AROCLOR FCRMULATION,

. USING THE AROCLOR CONCENTRATION AS THE
RECORD ELECTRON CAPTURE Yy ... I A | ANALYTE CONCENTRATION

AND GAS CHROMATOGRAPHIC . FOR EACH PCB CONGENER.

OPERATING PARAMETERS AND .

3357-LAS FILE INFORMATION

IN INSTRUMENT LOGBOOK. .

[ ] CALCULATE CONCENTRATION
OF AROCLOR FORMULATION
BY AVERAGING THE VALUES
DETERMINED FROM THE 10 -
30 PCB CONGENERS.

Where:

(cong-m: area in Aroclor standard)

RRF « Ralative Responss Factor «
(CL6- bnnzom area)(Aroclor concentration)

THESE EQUATIONS ASSUME

(congenar area) THAT THE SAME AMOUNT OF
Aroclor Concentrstion = INTERNAL STANDARD IS
(CL6-benzene area) (RRF) ADDED TO EXTRACTS axD
STANDARDS .

The above calculations sre performed for 10 - 30 PCB congeners and the values
averaged to yield an sverage Aroclor formulation concentracion.

MS FILE NUMBER: ---c-scc--occc- DATE/TIME COMPLETED -~-----------e=- y2TPTETR

ANALYST: --ece-cecomcnoccmnencnaes ESC JOB NO: <---c---omom-occcocasccncen-e

MONS 024470



The following psges shov extraction details for samples associsted
wicth this project.
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FLOV SHEET WSFSO0S
FOR ESC EXTRACTION METHOD WSEXO0S

VELL »1 us-1837
SAMPLE ID: --cee-ve--smsmnmsnoeacasonnsnannnn. MRC EXTRACT ®---eseeeeennn...
U-86-11-06-01
----------------------------------- LOG NO: <vv-cmecececacaannnn ..
NOVEMBER 10, 1986
EXTRACTION DATE and TIME: ---cvcccrccccncccananaaa, R R,
5
RECORD NATIVE pH -<-------- VAS pH ADJSTED NO IF YES TO WHAT pHe---v---.-
1 LITER
PLACE SAMPLE INTO AN (x] SAMPLE VOLUME - ---corecuecaaannnn
APPROPRIATELY SIZED .
SEPERATORY FUNNEL . SURROGATE SPIKE
(1/2 HEAD SPACE SUGGESTED .  <vesccecccecaceeisocnnscannccans
FOR ADEQUATE MIXING) . -DEM 121483-02 (lug/ml AND 2ug/ml) -
[ ] ...................................
IF pH ADJUSTED ) . ADJUST WITH,S50% NaOH OR H SO
O 2
ADD METHYLENE CHLORIDE IN  [X] RECORD AMOUNT METHYLENE CHLORIDE ADDED
THE APPROPRIATE AMOUNT . FOR EACH EXTRACTION 60 oL
(1 L SAMPLE 30 mL SOLVENT, . | 1)emeeennnnnn .
100 mL SAMPLE 15 aL SOLVENT) . | 30 aL
.\ / ) PRSI
SHAXE SAMPLE ONE TIME X} v 30 oL
AND VENT THMROUGH STOPCOCK . £} PR
REPEAT DOUBLING THE NUMBER
OF SHAKES BETWEEN VENTING
SAMPLES UNTIL THE NUMBER OF
SHAKES EXCEED 80 . OBSERVATIONS

ALLOW PHASES TO SEPARATE (k] -YELLOW COLOR NOTED. EMULSION-
. -FORMED UPON SHAKING.

REPEAT EXTRACTION X1 (x]
PROCEDURE TWO MORE TIMES . .
1F ACID OR BASE WASHED )

RECORD TYPE AND AMOUNT.

DRY EXTRACT WITH & INCH [R.9] .

SODIUM SULFATE COLUMN . L eeemescsesesacmconaicccaaes
(COLIREN PRERINSED WITH . .

30 mlL METHYLENE CHLORIDE) . .{ ] EXTRACT DRYING NOT REQUIRED

RINSE SODIUM SULFATE (x]
COLUMN WITH 2 X 30 al )

REDUCE EXTRACT VOLUME TO  [X]
1 oL BY K-D TECHNIQUE AND
OR NITROGEN SOLVENT VOLUME

REDUCTION {X] TRANSFER EXTRACT INTO VIAL FOR ANALYSIS
¥s-1837 11/17/86

EXTRACT NO: -vveveec-oesenscs DATE/TIME COMPLETED------------ [
SIMPSON 760.28-6264

ANALYST: -ccvvmnmnsmnnconene- ESC JOB NO: «v-nrmnmmmsenesnoanooasuaaeoans

MONS 024472



FLOV SHEET WSFSOS
FOR ESC EXTRACTION METHOD VSEXO0S

#1 NPDES PERMIT us-1838
SAMPLE ID: =-cevosccecasnasmnssonsoncunnnenn. MRC EXTRACT M-vvevcovcnannn..
U-86-11-06-01
----------------------------------- LOG NO: cccemmmnnivcnncccnanns
NOVEMBER 10, 1986
EXTRACTION DATE and TIME: -«------ Ceemeeemaaenaaas Jee e ————.
)
RECORD NATIVE pH ----vv-e-- WAS pH ADISTED NO IF YES TO WHAT pH----------
1 LITER
PLACE SAMPLE INTO AN (X) SAMPLE VOLUME --vv-cveeenunnnnn.
APPROPRIATELY SIZED .
SEPERATORY FUNNEL . SURROGATE SPIKE
(1/2 HEAD SPACE SUGGESTED . ~em-esmececeecoceecnoeienceeeanann
FOR ADEQUATE MIXING) . -DEM 121483-02 (lug/ml AND 2ug/al)-
| I R
IF pH ADJUSTED ) . ADJUST WITH,50% NaOH OR K SO
. . 2 4
ADD METHYLENE CHLORIDE IN  (X) RECORD AMOUNT METHYLENE CHLORIDE ADDED
THE APPROPRIATE AMOUNT . FOR EACH EXTRACTION 60 mL
(1 L SAMPLE 30 aL SOLVENT, . | 1)eeommnnnnnn-
100 alL SAMPLE 15 aL SOLVENT) . | 30 ak
NN 2)eemmaeannnn
SHAXE SAMPLE ONE TIME {x] {/ ) 30 aL
AND VENT TMROUGH STOPCOCK . £} PP
REPEAT DOUBLING THE NUMBER
OF SHAKES BETWEEN VENTING
SAMPLES UNTIL THE NUMBER OF
SHAKES EXCEED 80 . OBSERVATIONS

ALLOW PRASES TO SEPARATE (X} -YELLOW COLOR NOTED. EMULSION-----
. -FORMED UPON SHAKING.

REPIAT EXTRACTION (X} IX)
PROCEDURE TWO MORE TIMES .

IF ACID OR BASE WASHED (1
RECORD TYPE AND AMOUNT. .

DRY EXTRACT WITH & INCH (X} .

SODIUM SULFATE COLUMN . R L LR R DR L LT
(COLUMN PRERINSED VITH . .

30 aL METHYLENR CHLORIDE) . .{ ] EXTRACT DRYING NOT REQUIRED

RINSE SODIUM SULFATE (X]
COLUMN WITH 2 X 30 aL )

REDUCE EXTRACT VOLUME TO (i]
1 oL BY K-D TECHNIQUE AND
OR NITROGEN SOLVENT VOLUME

REDUCTION {X] TRANSFER EXTRACT INTO VIAL FOR ANALYSIS
vs-1838 11/17/86

EXTRACT NO: --e-ocemmeecnccn- DATE/TIME COMPLETED:-------=---~ 2SN
SIMPSON 760.28-6264

ANALYST: <vececacammmmmsnmnnn ESC JOB NO: ~-eceeesosascsosocnmomnmnnncens



FLOV SHEET WSFSOS
FOR ESC EXTRACTION METHOD WSEXOS

#2 NPDES PERMIT wS-1839
SAMPLE ID: ------=--- et MRC EXTRACT #-eevvnnnnnnrenn.
DUPLICATE U-86-11-06-01
----------------------------------- LOG NO: +evvcenmmnnnnnnnnnnnns
NOVEMBER 10, 1986
EXTRACTION DATE and TIME: «--ecvsescmnunnsnnnnnnns- e
5
RECORD NATIVE pH ----- ++--- WAS pH ADJSTED NO IF YES TO WHAT pH----++----
1 LITER
PLACE SAMPLE INTO AN (X} SAMPLE VOLUME -------uveennannnnn.
APPROPRIATELY SIZED .
SEPERATORY FUNNEL . SURROGATE SPIKE
(1/2 HEAD SPACE SUGGESTED B e R DR A
FOR ADEQUATE MIXING) [‘] -DEM 121483-02 (lug/ml AND 2ug/ml)-
IF pH ADJUSTED () . ADJUST WITH,50% NaOH OR H SO
. . 2 4
ADD METHYLENE CHLORIDE IN [X] RECORD AMOUNT METHYLENE CHLORIDE ADDED
THE APPROPRIATE AMOUNT . FOR EACH EXTRACTION 60 aL
(1 L SAMPLE 30 mL SOLVENT, . | 1)eccccnnencan
100 mL SAMPLE 15 sl SOLVENT) . | 30 al
NI/ 2)eenznaaaans
SHAKE SAMPLE ONE TIME (X] Vv 30 mL
AND VENT THROUGH STOPCOCK . ) R it
REPEAT DOUBLING THE NOMBER
OF SHAKES BETVEEN VENTIRG
SAMPLES UNTIL THE NUMBER OF
SHAKES EXCEED 80 . OBSERVATIONS

ALLOW PHASES TO SEPARATE [X]) -YELLOW COLOR NOTED.
. -FORMED UPON SHAKING.

REPEAT EXTRACTION (x] (%]
PROCEDURE TWO MORE TIMES R

IF ACID OR BASE WASHED 1
RECORD TYPE AND AMOUNT. .

DRY EXTRACT WITH 4 INCH (X} .

SODIUM SULFATE COLUMN . W teececesscmencsevencanacann
(COLUMN PRERINSED WITH . .

30 nlL METHYLINE CHLORIDE) . .[ ]} EXTRACT DRYING NOT REQUIRED

RINSE SODIUM SULFATE (x)
COLUMN WITH 2 X 30 aL .

REDUCE EXTRACT VOLUME TO (x1 .
1 mL BY K-D TECHNIQUE AND
OR NITROGEN SOLVENT VOLUME

REDUCTION [X] TRANSFER EXTRACT INTO VIAL FOR ANALYSIS
ws-1839 11/17/86

EXTRACT NO: -ccecoccmcaccanns DATE/TIME COMPLETED------------ FAREEEE R PR
SIMPSON 760.28-6264

ANALYST: -----c-cocncece-nonn ESC JOB NO: «cccccnmcnacacerccnmcannacenans

MONS 024474



FLOW SHEET WSFSO03
FOR RSC EXTRACTION METHOD WSEX0S

#3 NPDES PERMIT WS-1840
SAMPLE ID: -eeeceasesascssmmmmnnmceceeeesaeas MRC EXTRAGT @cccveaasnannnn.
LOW SPIKE U-86-11-06-01
feeeeeadceacessececsaneeciaacaaan LOG NO: “voeceencmnconneenennnn
NOVEMBER 10, 1986
EXTRACTION DATE and TIME: ----c--vecccncceccnnnnnnn [ee ettt caaacetanan
S
RECORD NATIVE pH --c-c---e- WAS pH ADJSTED NO IF YES TO WHAT pH----~--...
1 LITER
PLACE SAMPLE INTO AN (x] SAMPLE VOLUME - -~ --csvcuemncenann
APPROPRIATELY SIZED .
SEPERATORY FUNNEL . SURROGATE SPIKE
(1/2 HEAD SPACE SUGGESTED .  ==veee=eeesssessnnnsncccccacacaans
FOR ADEQUATE MIXING) . -DEM 121483-02 (lug/ml AND 2ug/ml) -
0 -DEM 010385-02 (10ug/ml)---<-e-av--
IF pH ADJUSTED () ADJUST WITH,S50% NaOH OR H SO
. . 2 &
ADD METHYLENE CHLORIDE IN ’ (X} RECORD AMOUNT METHYLENE CHLORIDE ADDED
THE APPROPRIATE AMOUNT . FOR EACH EXTRACTION 60 uL
(1 L SAMPLE 30 aL SOLVENT, . | L)eecannnnean
100 al SAMPLE 15 mL SOLVERT) . | 30 oL
R\ 2)eeenee
SHAKE SAMPLE ONE TIME x] Vv 30 aL
AND VENT THROUGH STOPCOCK . £ ) Y.

REPEAT DOUBLING THE NUMBER
OF SHAKES BETVEEN VENTING
SAMPLES UNTIL THE NUMBER OF
SHAKES EXCEED 80

ALLOW PHASES TO SEPARATE  [X]
REPEAT EXTRACTION [il [29]
PROCEDURE TWO MORE TIMES ..

IF ACID OR BASE WASHED )
RECORD TYPR AND AMOUNT. .

DRY EXTRACT WITH 4 INCH [X) .

SODIUM SULFATE COLUMN . R AR R L LR R LR R
(COLUMN PRERINSED WITH . .

30 al, METHYLENE CHLORIDE) . .{ ] EXTRACT DRYING NOT REQUIRED

RINSE SODIUM SULFATE (X]
COLUMN WITH 2 X 30 aL .

REDUCE EXTRACT VOLUME TO (X]
1 oL BY K-D TECHNIQUE AND .
OR NITROGEN SOLVENT VOLUME

REDUCTION [X] TRANSFER EXTRACT INTO VIAL FOR ANALYSIS
WS-1840 11/17/86

EXTRACT NQ: -evccsevmnmnme-an DATE/TIME GOMPLETED««-=-------- Jeemeaennn
SIMPSON 760.28-6264

ANALYST: ~v-veencoscasennnan- ESC JOB NO: ---evecacenacecansaanacacananss



FLOW SHEET WSFSO0S
FOR ESC EXTRACTION METHOD WSEXO0S

#4 NPDES PERMIT us-1861
SAMPLE ID: ---c-seesssemanscsssssmsaacasaoncs MRC EXTRACT #-c-vceenenennn..
HIGH SPIKE U-86-11-06-01
----------------------------------- LOG NO: “vveemoecenccnaaann..
NOVEMBER 10, 1986
EXTRACTION DATE and TIME: -----c--cccecacacceancnnn. R
b
RECORD NATIVE pH ---~-+----- VAS pH ADJSTED NO IF YES TO WHAT pH------...-
1 LITER
PLACE SAMPLE INTO AN (X SAMPLE VOLUME ««esoconvmeannnunnn
APPROPRIATELY SIZED .
SEPERATORY FUNNEL . SURROGATE SPIKE
(1/2 HEAD SPACE SUGGESTED P R T
FOR ADEQUATE MIXING) . -DEM 121483-02 (lug/al AND 2ug/al)-
L] -DEM 010385-02 (100ug/@l)----------
IF pH ADJUSTED () . ADJUST WITH,50% NaOH OR H SO
. . 2 &
ADD METHYLENE CHLORIDE IN ' [i] RECORD AMOUNT METHYLENE CHLORIDE ADDED
THE APPROPRIATE AMOUNT . FOR EACH EXTRACTION 60 mL
(1 L SAMPLE 30 mL SOLVENT, . | Demmmreamnenn
100 al SAMPLE 15 mL SOLVENT) . | 30 mL
R\ 2)eennenanns
SHAKE SAMPLE ONE TIME (X1 v 30 aL
AND VENT THROUGH STOPCOCK . L PO
REPEAT DOUBLING THE NUMBER
OF SHAKES BETVEEN VENTING
SAMPLES UNTIL THE NUMBER OF
SHAKES EXCEED 30 . OBSERVATIONS
ALLOW PHASES TO SEPARATE (X} “YELLOW COLOR NOTED. EMULSION-----

-FORMED UPON SHAKING.-----o--ccocnn.

REPEAT EXTRACTION (x] [x]
PROCEDURE TWO MORE TIMES . .

IF ACID OR BASE WASHED [ |
RECORD TYPE AND AMOUNT. )

DRY EXTRACT WITH & INCH [X] .

SODIUM SULFATE COLUMN . s eeeeeeeccicietenineteanaaes
(COLUMN PRERINSED WITH . .

30 =l METHYLENE CHMLORIDE) . .[ ]} EXTRACT DRYING NOT REQUIRED

RINSE SODIUM SULFATE (X]
COLIMN WITH 2 X 30 aL )

REDUCE EXTRACT VOLUME TO  (X]
1 mL BY K-D TECHNIQUE AND
OR NITROGEN SOLVENT VOLUME

REDUCTION {X] TRANSFER EXTRACT INTO VIAL FOR ANALYSIS
Ws-1861 11/17/86

EXTRACT NO: «-eveevennccnnocs DATE/TIME COMPLETED--<--c----- .
SIMPSON 760.28-6254

ANALYST: --vccecmncammonnnnnn ESC JOB NO: «cveeevcecnccnnce

MONS 024476



FLOW SHEET WSrsos
FOR ESC EXTRACTION METHOD WSEXO0S

DEIONIZED WATER WS-1842
SAMPLE ID: ---ce--~- R AR LR MRC EXTRACT #-vcccccecnnnnn..
TRIP BLANK U-86-11.06-01
----------------------------------- LOG NO: c-ccmecccnnanannann...
NOVEMBER 10, 1986
EXTRACTION DATE and TIME: -----cccr-ccccnnnnccnnan. Jormee et
S
RECORD NATIVE pH ---------- WAS pH ADJSTED NO IF YES TO WHAT pH-------..-.
1 LITER
PLACE SAMPLE INTO AN [X] SAMPLE VOLUME ----cevcvrencannans
APPROPRIATELY SIZED .
SEPERATORY FUNNEL . SURROGATE SPIKE
(1/2 HEAD SPACE SUGGESTED R LR PR PP PP
FOR ADEQUATE MIXING) . -DEM 121483-02 (lug/ml AND 2ug/al)-
T L TR pa R
IF pH ADJUSTED () . ADJUST WITH,S50% NaOH OR H SO
. . 2 4
ADD METHYLENE CHLORIDE IN (X} RECORD AMOUNT METHYLENE CHLORIDE ADDED
THE APPROPRIATE AMOUNT . FOR EACH EXTRACTION 60 mL
(1 L SAMPLE 30 mL SOLVENT, . | 1)ececocnnnann
100 =L SAMPLE 15 al SOLVENT) . i 30 aL
.\l / 2)eveenneennns
SHAKE SAMPLE ONE TIME x} Vv 30 oL
AND VENT THROUGH STOPCOCK . 3)ccmecacanann
REPEAT DOUBLING THE NUMBER
OF SHAKES BETWEEN VENTING
SAMPLES UNTIL THE NUMBER OF
SHAKLS EXCEED 80 . OBSERVATIONS
ALLOW PHASES TO SEPARATE X) -CLEAR COLOR NOTED. YELLOW PLASTIC

-FROM CAP-TAPE IN SAMPLE.

REPEAT EXTRACTION [i] (X]
PROCEDURE TWO MORE TIMES L

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

DRY EXTRACT WITH 4 INCH (X} .

SODIUM SULFATE COLUMN . R e LR LT LR TR
(COLUMN PRERINSED WITH . .

30 ml. METHYLENE CHLORIDE) . .| } EXTRACT DRYING NOT REQUIRED

RINSE SODIUM SULFATE [i]
COLUMN WITH 2 X 30 sl .

REDUCE EXTRACT VOLWE TO (X .
1 mL BY K-D TECHNIQUE ASD .
OR NITROGEN SOLVENT VOLUME

REDUCTION [X] TRANSFER EXTRACT INTO VIAL FOR ANALYSIS
Ws-1862 11/17/86

EXTRACT NO: ----=-cccsemcccnn- DATE/TIME COMPLETED------------ Joeramenaen
SIMPSON 760.28-6264

ANALYST: --c---ceeccnecccccn- ESC JOB NO: <-cccvacmmmmesacnacmuoncnnron e

MONS 024477



FLOV SHEET WUSFSOS5
FOR ESC EXTRACTION METHOD WSEX0S

B & J VATER s-1843
SAMPLE ID: --esccsc-eccccceccrenccccconconnnne MRC EXTRACT #-----ccucmnn....
METHOD BLANK
......... seveemmecncnsnncconvascans [OG NO: “vvvcemennecccananana.
NOVEMBER 10. 1986
EXTRACTION DATE and TIME: ---v-cencsnssemmmennnnns e e
s
RECORD NATIVE .pH ----vensnn VAS pH ADJSTED NO IF YES TO WHAT pH--------..
1 LITER
PLACE SAMPLE INTO AN [X] SAMPLE VOLUME - -<-cnnsennennnnn
APPROPRIATELY SIZED )
SEPERATORY FUNNEL . SURROGATE SPIKE
(1/2 HEAD SPACE SUGGESTED © eeeeeeemeeeeeeeeacecaecaaaaann
FOR ADEQUATE MIXING) . -DEM 121483-02 (lug/ml AND 2ug/al)-
R O T T A G
IF pH ADJUSTED O . ADJUST WITH,S0% NaOH OR H SO
. . 2 4
ADD METHYLENE CHLORIDE IN  (X] RECORD AMOUNT METHYLENE CHLORIDE ADDED
THE APPROPRIATE AMOUNT . FOR EACH EXTRACTION 0 aL
(1 L SAMPLE 30 mL SOLVENT, . | Dcenmamrannn
100 al SAMPLE 15 sl SOLVENT) . | 30 aL
R\ Deenmmnnnnnn
SHAKE SAMPLE ONE TIME x} Vv 30 m
AND VENT THROUGH STOPCOCK . Peramenennn

REPEAT DOUBLING THE NUMBER
OF SHAKES BETWEEN VENTING
SAMPLES UNTIL THE NUMBER OF
SHAKES EXCEED 80

ALLOV PHASES TO SEPARATE  [X|
REPEAT EXTRACTION (%) [X]
PROCEDURE TWO MORE TIMES .

IF ACID OR BASE WASHED 0l
RECORD TYPE AND AMOUNT. .

DRY EXTRACT WITH & INCH (X} .

SODIUM SULFATE COLUMN . . eeseesecccssssnccasssccaas
(COLUMN PRERINSED VITH . )

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

RINSE SODIUM SULFATE {Xx]
COLUMN wiTH 2 X 30 oL .

REDUCE EXTRACT VOLUME TO  (X]
1 mL BY K-D TECHNIQUE AND .
OR NITROGEN SOLVENT VOLUME

REDUCTION [X] TRANSFER EXTRACT INTO VIAL FOR ANALYSIS
vs-1863 11/17/86

EXTRACT NO: ---c-eeeneevocnns DATE/TIME COMPLETED-----«--~--- Junemnaeaann
SIMPSON 760.28-6264

ANALYST: --cvvooccrmannennnan ESC JOB NO: -evvececeoecnssssamnsssennmmnsns

MONS 024478



The folloving pages show calculations or rawv data documentation of
reported results.
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5.0)

APLITUDE/1000 (Enlerged x
Range Normslized

9.1

/?’ o) glar

) ASH

2.0 &

ol

7.9

-

re L Y i A "

A A

15.00
RT in sinutes

SAMPLE: A1254 (1.0) INJECTED AT 17; 3% 25 ON NOV 14,

Meth: PCBSSM Raw: BR{16 Proc: BP116

X N i 1 .
10.8 9.7 ».R 2.0 .39 2.3 .12 2.0

1966
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25.0)

AWPLITUDE/1000 (Enlarged x

H f*f/ MPAEsS

21.88

18,14

[ X 1 i A i N 1 i A 1 n I N

18.00 1.7 18.78 8.2 2.0 4.9 ».8 .12 2.0

AT in minutes

SAMPLE. P1838 INJECTED AT 20:05: 47 ON NOV 11, 1986
Meth: PCBSSM Raw: BR119 Proc: BP119

MONS 024481



The following pa
g pages show chain-of-custody information for th
this projece.
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Time Scamp - <861022.1307>
ESC Chain-of-Custody Form

to C

pany/Envir 1 Sciences Center
800 N. Lindbergh Blvd.

St. louis, Mo. 63167

(314) 694-1464
ESC Project Number:

ESC Project Naame: PLA ANALTSIS - AsGusia

ESC Project Manager:

Sasple ID Description Remarks
SANP& ¥/ oNE LiTeR. NPOES
. oo
wPDES EFFwENT bmsos.rc e
SAMPLE 3 onE LrmaR. d::cs
NP IS EFELET Compms i 1T wg-lg
Sems & M ove U rex neDeES
<0
NPOES EFRIENT Compesirar wee,
Sande *4 oVE LaTER. ~oES
’
APy EFFugnT Contesk YE
one it iyt 5P
Dkroanzer uame GArR SamPL Avsosp w2

ONE i TR w‘;:.aa:..._
WEWU.  WATEL, “w o,

A Samiis AsGuxre

Relinquished dy

Transport Carrier
(Signature) Date/Time

Received by
(l.e. Air Bill No., ecc.)

(Signature) Dace/Time

o 20/ Tadonal. Cptiar

A ISpm. 1/-6°84
Jod it 156 225S15er finds 4 o

4

/

BCHAIN:MH:22
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The folloving pages deacribe Analyticsl Request Information genaratsd
for this project.
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Time Stamp - <8612064.0840>
MONSANTO COMPANY/ENVIRONMENTAL SGIENCES CEINTER

ANALYSIS REQUEST

NOVEMBER 6, 1986 LOG NO: U-86-11-06-01
REQUESTER: AUGUSTA PROJECT NO: 760.28-6266

LOGIN NOTEBOOK PAGE: 46

SAMPLE PICKUP BY: SIMPSON

SAMPLE LOCATION: U4lé4

SAMPLE DESCRIPTION FOR 2 SAMPLES

SAMPLE IDENTIFICATION NUMBER OF BOTTLES WS:I(S)
NPDES EFFLUINT SANPLE #1 T um T reien
NPDES EFFLUENT SAMPLE #2 1 X1 LITER PCB-1839
NPDES EFFLUENT SAMPLE #3 1 X1 LITER PCB-1840
NPDES EFFLUENT SAMPLE #4 1 X1LITER PCB-1841
DEIONIZED WATER 1X1LITERR PCB-1842
WELL WATER 1 X1 LITER PCB-1837
BURDICK AND JACKSON HPLC WATER PCB-1843

NOTE- NPDES SAMPLES #1, #2, #3, AND #4 ARE ALL THE SAME SAMPLE AND WERE
SENT FOR QUALITY CONTROL PURPOSES.

RECORDED BY: SIMPSON

REQUIRED ANALYSES: PCB
EXTRACTION LOGBOOK NOTEBOCK PAGE: 158619

ANALYTICAL TECHNIQUES:

DATE ESC STANDARD INSTRUMENT
TECHNIQUE (EN) COMPLETED ANALYSIS METHOD LOGBOOK PAGE
X GC/EC (30) 11-14-86 ECANQ2 157283
;“;.“X;I‘.’RIPORT NOTEBOOK PACE: 3440418

OTHER NOTEBOOK PAGES: 3,434,438
MONS 024485



QUALITATIVE: X squumrxunva QUANTITATIVE:

SAMPLE DISPOSITION: HOLD FOR 60 DAYS

SAFETY PRECAUTIONS: SEE SAFE LABORATORY PRACTICES MANUAL

ANALYSIS REQUEST FILE NAHE AA264:L1

MONS

024486



The following sectiona descride important terminology usad in Quality
Assurance/Quality Control, Analyte Extraction and Inetrumental Analysis.
ESC and ESC/UAG Good Laboratory Practices Manuals can be obrained by con-
cacting Bill Mass (UAE) METS 3544-1499.

MONS 024487



Quality Assurance/Quality Concrol Terminology

This section describes commonly used terminology and phrases which ere used
tn conjunction with Quality Assurance/Quality Control (QA/QC). This infor-
mation may be helpful {n understanding some details of QA/QC procedures
which have been incorporated in the pressnt report. The following two sec-
tions also give useful information concerning terminology used in analyte
extraction and instrumentali analysis of samples and sample extracts.

Quality Assurance/Quality Control - Terminology used to describe activicies

vhich ara designed to produce analytical results of known quality.
In an effort to minimize costs of environmental analyses. specific
QA/QC elements have been incorporated into ESC/UAC extraction and
analysis steps which should not unduely burden analytical studies
with large development and method validation coscts. This approach
has been taksn so that sets of samples can be analyzed for various
analytes without extensively validating methods over wide concen-
tration ranges and without using methods which are designed for only
one matrix.

One price which ome pays for this approach is that analytical pre-
cision and accuracy are sacrificed, somewvhat. However, in sany
cases, vhen clearly defined regulatory limits have been set,
confirming that the analyte is present at levels well below or well
above the limit does not nsed the type of accuracy that is required
when the regulated analyte concentration is in the vicinity of che
regulatory limit. In these latter cases, more extensive QA/QC pro-
ceedures sre required than are included in the present study.

Precision - Terminology used to evaluate the reproducibility of a certain

determination. Parameters which affect analysis precision range from
sasple scquisition, to sample storage, to sample extraction, and
finally to sample extract analysis. Normally, the sajor factor which
affects che precision of the analysis is the sample extraction step.
This step normally results in sample analysis precision on the order
of + or - 308,

The precision of a result can be determined in a number of wvays.
Replicate analyses of the same sample, followed by the calculation
of a percent relative standard deviation for that determination is
the wost popular method of assessing precision. However, this cal-
culation should not be made when there are lees than threa replicace
points from which to calculate the percent relactive standard devia-
tion. In addition, replicate extrections and inscrusental analyses
must be performed. Therefore obtaining percent relative standard
deviation data can be very expensive and is not normally obtained un-
less large studies are being conducted. A second method of assessing
precision is wich the use of duplicate analyses. The present report
{ncludes results of at least one sample vhich was analyzed in dupli-
cate. 1

ravisy thase data end drav his own conclusions concerning the praci-
L -
che detarmination meets his needs. -
(continued)
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Page 2, Quality Assurance/Quality Control Terminology

Accuracy - Terminology used to determine the "correctness” of the data. The
accuracy of most steps in the analysis of samples {s typically on
the order of 10%. However, vhan analyte concentrations in the sample
extracts approach the level of dataction of a determination, accuracy
as vell as precision can approach 100% or greater. The accuracy
of a decerminacion of an analyte which is present at concentrations
which are much greater than the instrumental level of detection is
most strongly affected by tha homogeniety of tha sample matrix and
the precision of tha extraction step, which results {n typical
accuracies in environmental analyses to be on the order of 10%.
Normally, cthe accuracy of standard solutions vhich are used to cali-
brate analytical instrumentation is well below this amount, and
cherefore is normally not an important factor in producing inaccurate
data. From time to time, analyte responses of standard solutions
from different sources will be compared to standard solutions used
for instrument calibration. This information is normally included
in the section entitled "QA/QC Results”.

The accuracy of a result can be estimated in & number of vays. The
current study usee surrogate standard recovery and native analyte
recovery information to aid in assessing the accuracy of a result.
This recovery information, normally reported as percent recovery,
gives you information concerning the percent of surrogate standards
and native snalytes which wers recovered after adding to your sample
matrix and performing the various extractions, clean-ups, and instru-
mental snalyses associated with the determinacion. The use of sur-
rogates also assumes that the spiked surrogates are bound in the
matrix in the same vay as the snalytes of interest. Surrogate stan-
dards are added to every sample wvhile native analytes are 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 concentration, if the user of the data feel such corrections
are warranted.

sorxacsion for surxogate standaxd racovery. IG is the responsibilicy
of the pexaon requasting the analyses to apoly aporopriate xecovary
sorxsctigna. if he/she faels that such corractions are warzanted.

3ias - Terminology used to describe how the eccuracy of a determination say
be affectad. A low bias means that values below the correct valus
are normally messured. A high bias means that values above the
correct valus are normally ed. The instr 1 analysis
step of extract analysis normally does not contribute significancly
to analysis bias. Most bias in envirormental analysis is intro-
duced in the sample extraction step. A lowv bias {s introduced
when the sample (s not completely extracted and the extract doss
not contain 1008 of the analyte. A high bias is introduced vhen
che final volume of the extract {s less than the correct volume.
Surrogate Standards (SS), vhich are discussed in the next sectiom,
can be used to determine the amount of bias which is incorporated
in the reported result. 1!

includes any corzaction for chis bias. 1IC is the responsibilicy
of the parson requasting che analvsss to apply appropxriate bias
sorractions, if he/she feels thac such correccions acre vaxranced.

v
(continued)
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Psge 3, Quality Assurence/Quality Control Terminology

Leval of Detection (1L0D) - Terminology used to indicate vhat analyte concencra-
tion will produce a signal-to-noise ratio of 10. For the present
report, this value is not experimentally determined. Normally, a
Limit of Quantitation is used to determine the threehold concentra-
tion above which an analyte can be detecced.

Limit of Quantication (LOQ) - Terminology used to indicacts the lovest enalyre
concentration vhich can reliably be quantified. The precision of
the determination of the analyte concentration st the 10Q is normally
on the order of 100%. The LOQ is normally determined experimentally
by adding a known amount of analyte to the sample matrix and
measuring the percent recovery et the LOQ. In some cases, when there
is insufficient sample quantity, or for convenience, an LOQ will be
determined using other methods. These methods should be clearly
described in this report.

Further Information

The general area of Quality Assurance/Quality Control, along with such of the
terminology described sbove, is very complex. The following references msy
provide further i{nformation which say be useful {n understanding the validity
of the results reported in this study.

ASTH Standaxd Practice D4210-83 entitled "Intrelaboretory Qualiry Control
Procedures and a Discussion on Reporting Low-Level Data”.

ASTM Standard Practice D2777-77 entitled "Determination of Precision and
Bias of Methods of Committee D-19 on Water".

An_axsicle io Analvtical Chemistxy, suthored by 29 well-known envirommentel
ecientists. This article was funded by a grant froa the Environmental
Protection Agency and acknowvledges 24 additional scientists in industry and
government vho wers involved in the review of the erticle. Its citationm is:
*Principles of Environmental Analysis®, L. H. Keith, et. al., Anal. Ches.
1983, 55, 2210 - 2218.

40 CFR Part 13§ entitled "Guidelines Establishing Test Procedures for the
Analysis of Pollucants Under the Clesn Water Act; Final Rule and Interia
Final Rule and Proposed Rule”. This document includes details of EPA'se
600-seriss analysis methods. A current copy of these methods can be found
in the October 26, 1984 Federal Regiscer.

QAQCTE:MH
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Analyte Extraction Terminology

This section dascribes cosmonly used terminology and phrases which are used
in conjunction with analyte exctraction. This information may be helpful in
understanding some details of how analytes in your samples were isolated for
instrusencal analysis. Instrumental Analysis Terminologies are given in the
following section of this report.

Sample - Terminology used to reference the material vhich you submic for
analysis. Ssmples may be solid, liquid, and {n some cases, gases.
In genaral, when a sample {s received for analysis, it i{s logged
into the ESC saaple login book and proper chain-of-custody documencs
ore maintained {n the event this information may be required for
litigation purposes.

Analyte - Terminology used to reference specific compounds or formulationms
of compounds. UWhen an analysis is requested for a certainm analyte
within a certain sample matrix, normally some type of extraction
process is required.

Extraction - This terminology refers to the step which isolates the analyte
of interest into an appropriate solvent. Extraction {s required
for several reasons. In sany cases, the concentration of the
analyte i{s below the level of detection of the instrument which
will be used for analysis. Therefore, extraction involves re-
aoving the snalyte of interest from a relatively large volume
of sample and placing it into a relatively ssall volume of s»l-
vent. This places the analyte in the solvent at a concentration
which can sasily be detected by the analytical instrument.

A second reason that extraction is required, is that the sample
aay not be appropriata for direct instrumental analysis of the
analyte of interest. This can be easily understood for analytea
in soils. Very fewv analytical instruments allow soils to be
directly inserted into ths instrument. Therefore some type of
isolation step (i. e. extraction) is required in order to place
the analyte in an appropriate matrix for instrumental analysis.

Vhen the analyte of interest is present at sufficient concentra-
tion, and the sample matrix can be directly inserted into the
analytical instrument, the sample, or the diluted sample, can be
directly snalyzed. However, this case reprasancs & sinority of
sample analyses which ESC is asksd to perform.

(continued)}
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Page 2, Analyte Extraction Terminology

Matrix -

Terminology used to reference the major components of a sample. In
mcst cases, major components are not of direct interest except as
they affect the types of extraction steps and other isolation
procedures wvhich must be used to isolate the analyte from the sample
matrix. For the majority of envirormental samples which ESC {s asked
to analyze, the mactrix is normally water or soil. However, many
environmental matrices contain relatively high levels of organic
compounds vwhich may interfer with the instrumental anslysis of the
analyte of interest. Therefore, depending upon the analyte of
interest, the required level of detection, and the amounts and types
of other organic materials wvhich may interfer with the instrumencal
analysis, extraction methods sust be developed vhich are very
specific for a given set of samples. In order to deal with almost

a limitless set of matrices, analyces, extraction methods and instru-
aental sethods, an organized approach to sample extraction, followed
by instrumental analysis, has been developed at ESC.

EZxtract - Terminology used to identify the analyte-containing solvent which

was obtained from the extraction of a certain matrix.

Extract Clean-up - Terminology used to identify chemical steps which are

requized in order to reduce the concentration of organic compounds
vhich may be extracted vith the analyte of interest. These co-
extracted compounds may be at such high levels and/or produce
responses so that they interfer with the instrumental analysis of the
analyte in the extract.

Extractable Compounds - Terminology vhich refers to the ability of a cowpound

Standsard

to be isolated from the sample matrix and placed into the extract
solvent. When the sample matrix is primarily soil which contains
lictle organic msatter, most organic cempounds are extractable com-
pounds. However, wvhen the sample matrix is primarily water, only
cthose compounds which are hydrophobic are extractable compounds.

Extraction Method - Terminology used to reference an organized
description of the steps involved in isolating an analyte from a
given matrix. These methods are assigned short names which can also
be used as computer file names for these methods. The names of spec-
cific Standard Extraction Methods which are used in this study are
1isted in cthe final report in che section entitled "Details”. In
addition, copies of these Standard Extraction Methods are showm in

a separata section of this raport. Standard Extraction Methods also
{nclude details of sample clean-up, if required.

gxtraction Flov Sheet - Terminology used to reference s graphic description

of a Standard Extraction Method. This flow sheet is filled out by
~he analyst in the laboratory and serves as a detailed record of
vhat occurred in the sample extraction step. Flow sheets of in-
dividual sample extractions msy be included in a sectiou of this

Teporet.
(continued)
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Page 3, Analyte Extraction Terminclolgy

Surrogate Standards (SS) - Ona important sleaent {n the extraction of an
analyte from a matrix, is the determination of what percent of the
analyte vas actually extracted from the macrix. For methods which
involve liquid/liquid extraction of water with an organic solvenc, or
liquid/solid extraction of soils with en organic solvent, it is
inperacive that daca be obtained which gives the analysis requestor
information concerning what percentage of the analyte was isolated
in the extract during the extraction step. Surrogate Standards serve
this important purpose.

The philosophy on tha use of Surrogate Standards is as diverse as
cthe analysts who use thea. If cost e no object, analyte recovery
information could be obtained by the use of standards addition analv-
sis methods. However, since many samples require extensive labor
to isolate an snalyte into an extract, standards addition analysis
methods are too costly for most studies. (A standards addition ana-
lysis requires each sample to be extracted and anaslyzed at least
three times.) Surrogate Standards give the same type of information,
with only ons analysis being required.

A "Surrogate” S dard is a comp d vhich i{s chosen to behave
exactly as the analyte. It is a surrogate for that analyte and thus
information obtained for this surrogate can be assumed to also

apply to the analyte of interest. For the analysis of regulated
analytes, it is important that vhen data is generated that shovs
that the analyte is not present, that we can also show that if the
regulated analyte were present in the sample matrix, it vould have
been detected. This is especially true whenm complex extraccion

and instrumental analysis steps are involved in this determinacion.
Therefore, vhen an extraction is performed, a kmown amount of a
Surrogate Standard is added to the sample before any extraction
steps take place. VWhen the extract is then analyzed for the amalyte
of i{nterest, the amount of the Surrogate Standsrd is also determined.
From this information one can document, for each sample, vhat
recovaries were measured for this Surrogate Compound. From this, one
can describe some level of confidence on the data generated for

the analyte of interest.

A detailed discussion on how Surrogate Standards are chosen is be-
yond the scope of this section on Anslyte Extraction Terminology.
ESC normally uses two types of Surrogate Standards. The first is
vhen the surrogate is exactly the same as the analyte of interest.
except that the naturally occurring carbon, hydrogen, or halogen
atoms in the analyts have been replaced with non-naturally occurring
isotopes. These surrogates can be expected to act exactly as the
native analytes. One good example of this type of surrogate is the
2.3.7.8-TCDD surrogate in which all carbon atoms are carbon-13 or all
chlorine atoms are chlorine-37.

(continued)
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Page 4, Analyte Extraction Terminology

The second type of Surrogate Standard is ona which does not have

ths same cheaical structure as the analyta of interest, but {s known.
or assumed to act chemically identical to ths analyte of incerest
during the excraction and clean-up staps. Examples of this type

of surrogatas are deuterated compounds which may be added to & matrix
in which sny chromatographabls materials are to be identified.

This aspproach can only be applied to GC/MS analyses, since the
surrogates can be differentiated from ths native compounds froa thair
different mass spectra. Since it i{s not known before sample extrac-
tion and extract analysis what analytes may be present, surrogates
must be chosen that could not possibly be present in the sample.

In addition, since only liquid/liquid or liquid/solid extraction
would be involved, with no clean-up (since clean-up would remove
compounds in which the requester is interested) sny hydrophobic
deuteratad compound could serve as a surrogate. Normally, phenol-dS.
2-CL-phenol-d4, CL2-benzene-d4, pyrene-dl0 and chrysene-dl2 are used
as Surrogate Standards for the analysis of a wide variety of hydro-
phobic materials in environmentsl samples.

A sub-set of this second Cype of Surrogate Standards are the
surrogates vhich are used in the capillary GC/EC analysis of
Aroclor formulations. Since mass spectrosetric detection is not
used, surrogates which contain unique isotopes camnot be dis-
tinguished from their native counterparts. Therefore, other com-
pounds are used as Surrogate Standards since they have been ob-
served to act exactly as the polychlorinated biphenyls (PCBs) in the
Aroclor formulations. Any halogenated compound can be used which
acts exactly as PCBs in the extraction and clean-up step. ESC
normally uses CLS-benzene and 2,4,6-CL3-biphenyl for this pur-
pose.

Native Analytes - Terminology which references the analytes of interest
which contain naturally-occurring isotopes of carbon, hydrogen,
halogens, etc.

Native Spike - Terminology which references the addition of a known amount of
native analytes to the sample matrix. Normally, at least one sample
will be spiked with the native analyte at the reported level of de-
cection (low native spike) and at 10 times the level of detection
(high native spike). Recoveries of the native analytes provids fur-
ther documentation on the quality of the analyses performed. For
sample sets which contain more than 10 samples, the frequancy of low
and high native spikes {s 108 of the number of samples.

(continued)
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Page 5, Analyte Extraction Terminology

Msthod Blank - Terminology which refers to a sample which is known to concain
none of the analytes of interest. For watar analysee, this is nor-
mally Burdick and Jackson Brand Water, de-ionized, or discilled
water. For soil, it may be soil which has been previously analyzed
and known to contein nons of the analytes of interast. All extrac-
tion steps, using randoaly selacted glassware, solvents, and all
surrogate spiking solutions must be used. This provides documen-
tation that the analytes of interest were not i{nadvertantly preeent
in extrection glassware and solvents used in the analysis. A minisua
of ons mecthod blank aust be gensreted with eech set of samples. For
sample sets containing more than 10 samples. method blanks are gener-
ated at a frequency of 108 of the number of samplees.

Duplicate Analyses - Terminology used to indicate the duplicate extraction and
duplicate extract analysis of s sample. This provides documencion on
the precision of an analysis. Normally the precision of environ-
asncal analyses of homogenecus samples ie on the order of 308, A
minisum of ona duplicate analysis {s required for each sample set.
For sample sets containing more than 10 samples, duplicate snalyses
ate gsnereted at a frequency of 104 of the nuamber of samples.

Further Information

The genersl ares of Analyte Extraction, along with such of the terminology
descridbed sbove, is very complex. The following refersnces may provide
further information which may be useful in understanding extraction funda-
asntals and terminology.

40 CFR Paxt 126 entitled "Guidelines Establishing Test Procedures for the
Analysis of Pullutants Under the Clean Water Act; Final Rule and Interis
Final Rule and Proposed Rule”. This document includes details of RPA's
600-series analysis methods. A currsnt copy of thess methods can be found
in the October 26, 1984 Federal Registar.

Stacsmenc of Work fox the Contzact Lakoratory Program which is used in
conjunction with ZPA's Superfund Site studies. A current copy may be obtained
by contacting:

Joan F. Fisk, Project Officer

Analytical Support Branch

Hazardous Response Support Division

USEPA

Vashington, D. C. 20460
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Instrumencal Analysis Terminology

This ssction describes commonly ussd terminology and phrases vhich are used
in conjunction with extract analysis. This information may be helpful in
understanding sowe details of how instrumental analyses of sample extracts
vere performed. The previous section of this report describes terminolegy
associated with analyte extraction.

Sample Extract - Terminology used to describe the solvent containing the

Internal

Internsl

analyte of interest vhich is obtained from some type of sample
extraction step. Detailed tnformation on how this extract is pre-
pared can be found in the Standard Extraction Methods and flow
sheets associated with the methods. Summaries of these methods
vhich vere used for this project can be found in a separate section
of this report.

Standard (IS) - Terminology used to reference a compound vhich is
added to the sample extract and standard solutions of the analytes
of {nterest immediately before iustrumental analysis. The purpose
of the internal standard is to provide data which can be used to
correct for variations in injected volumes of extract end stsndard
solutions vhich may occur during instrumental snalysis. The internal
scandard aust not be present in the sample extract. Typical internal
standards used in mass spectrometric analyses are benzene-dé, naph-
thalene-d8, anthracene-dl0 and chrysena-dl2. These deutarated

P ds produ ique mass spectra and ara not present in
naturally-occurring samples. A commonly used incermal stendard for
GC/EC analysis is hexachlorobenzens.

Standard Quantitation Method - Terminology which refers to e method
of data analysis. This method requires that a known amount of an
internal standard be added to the sample extract prior to {nstru-
sental analysis. Responses of all analytes are calculated relative
to the {nternal standerd using the following relstionship:

{Analyte Area)
RR = Relative ResSponse = ---cccccrcnmccccccacannncanan
{Internal Standard Area)

1f different volumes of the sample extracts and standard solutions
are {njected, these differences are reflected by differences in the
internal standard area. In addiction, if instrument sensicivicy
changes, these changes are also reflected in changes in the inter-
nal standard area. The calculation of the relative response cor-
rects for these types of fluxuations.

In ordar to determine the analyte concentration-Relative Response
relationship, analyte Relative Response Factors sre calculated using
the following relationship for data obtained from the analysis of
standard solutions:

(continued)
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External

(Internal Standard
(Analyte Area) Concencration)
RRF = Relative Response Factor = ---vccccccccnnoncnncoccciancnanna...
(Internal Standard (Analyte
Area) Concentracion)

When identical amounts of the internal standard are added to both
extracts and standard solutions, the internal standard concentration
term in the adbove equation can be eliminated. When this {s done and
Relative Response is substituted for the ratio of analyte area to
internal standard area, the RRF equation becomes:

RRF = RR/(Analyts Concentration)

Analyte concentrations in the extracts are calculated from the fol-
loving equation:

Analyte Extract Concentration = RR/RRF

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

(Analyte Extract
Concentration ) (Extract Volums)
Analyte Sample Comcentration = -ecessccnccccercccccoconcccacannnn
(Amount of Sample Extracted)

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

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

The following equation shows what calculations should be made to
correct for analytical diss:

(Analyte Sample Concentration)
Analyte Sample Concentration ® cececccceccscccnncaccccanane
(Corrected for Analytical Bias) (Assumed Analyte Recovery)

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

Standard Quantitation Method - Terminology which refers to & method
of data analysis. This oethod requires that a known amount of the
analyte standard be analyzed under the same conditions as the
sample exctract. In order to determine the analyte concentration-
analyte response relationship, Response Facrors are obtaired from
the following relationship:

(continued)
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Standard

Analysis

RF = Response Factor = (Analyte Ares)/(Analyte Concentration)

Analyte concentrations in the extracts are calculated from the fol-
loving squation:

Analyte Extract Concentration = (Analyte Ares)/RF

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

(Analyte Extract
Concencration) (Extract Volume)
Analyte Sample Concentration = cccccccecncncaccancannaa... cmceans
(Amount of Sample Extracted)

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

FID peak areas, EC peak areas, or extracted ion areas. The details
of how the external standard quantitation method is applied to
specific mathods are described in the various instrumental Standsrd
Analysis Methoda.

The following equation shows what calculations should be msde to
correct for analytical bias:

(Analyte Sample Concentration)
Analyte Sample Concentration ® eceescacens eecvummmnsessscansnan
(Corrected for Analytical Bias) (Assumed Analyte Recovery)

The Assumad Analyte Recovery can be obtained from an average of
surrogate recoveries or native analyte recoveries, mseasured for the
sample in question. NOTE!! No data reported in this study include

correction for surrogate standard recovery. It is the responsi-
bility of the person requesting the analyses to apply appropriate
recovery corrections, if he/she feels that such corrections are
varranted.

Analysis Methods - Terminology used to reference an organized
description of the steps involved {n the instrumental analysis of
a sample or a sample extract. These methods are assigned short
names which can also be used as computer file names for these
methoda. The names of specific instrumental Standard Analysis
Methods which are used in this study are listed in the final reportc
in che section entitled "Details”. In addition, copies of these
Standard Analysis Mathods are shown in a separate seccion of this
report. Flow sh of the Standard Analysis Methods are usually
also provided in this sectiom.

Tlow Sheet - Terminology used to reference a graphic description
of s Sctandard Analysis Method. This flow sheet gives specific
{nformation on how extracts and standards are analyzed and vhat
types of data reduction mecthods are used.

(continuad)
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Further Information

The general area of Extract Analysis, along with much of the terminology
described above, ie very complex. References provided in the previous section
entitled "Analyte Extraction Terminology” may provide further informacion

which say be useful in undsrstanding instrumental analysis fundamentals and
terminology.
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