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MIDWEST RESEARCH INSTITUTE

Preface

Midwest Research Institute (MRI) carried out this work, to estimate the
uncharacterized fraction of chromatographable organics for Run 3 of Risk Burn
Condition 1, as directed by OHM in their letter dated August 11, 1997. This report
presents the results of that work.

Mr. Gary Jones was the technical manager for OHM Remediation Services Corp. and
Mr. Paul Gorman was the project leader for MRI. Dr. Vincy Abrakam and Mr. Mike
Molloy were the task leaders responsible for the completion an
GC/MS data.

Approved for:

Aoy e

Thomas J. Grant, Ph.D., P.E.
Director ;
Applied Engineering

September 5, 19

.o
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Section 1
Introduction

The purpose of this work was to estimate the percentage of the uncharacterized
chromatographable organics in the stack gas during Risk Burn Condition 1 using Run 3 at
the OHM Chemical Superfund site. The uncharacterized chromatographable organics is
defined as the total chromatographable organics minus target analytes and tentatively
identified compounds (TICs).

The work was accomplished by reexamining the fu

‘data for the volatile

relative response factor of
tandards.

re obtained via careful review of the

aliquot).

¢  The target analyte mass and TIC mass were subtracted from the total sample mass
to obtain the uncharacterized mass.

*  The uncharacterized chromatographic volatile organic and semivolatile organic

fractions were determined by dividing the uncharacterized mass by the sample
mass.

MRI-APPLIED\R362050.21 1
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*  The total uncharacterized fraction was computed by converting the VOST and
‘ MMS-SV total and uncharacterized masses to concentrations and then calculating
the uncharacterized percentage.

A summary of results is given in Section 2, and details of the procedures used are
given in Section 3. ‘

MRI-APPLIED\R362050.21 2

AR3153 1y



Section 2
Summary of Results

The uncharacterized chromatographic fraction for Risk Burn Condition 1 Run 3 was
estimated to be 9 percent. Development of this estimate in documented in the next section
of this report. '

MRI-APPLIED\R362050.21 3
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. Section 3
~ Procedure and Tabulation of Data

The procedure used to determine the uncharacterized fraction is summarized in the
following steps:

1. The area counts (total injection, internal standards, surro
TICs) for each of the samples and blanks were obtai the VOST and
MMS5-SV Full Scan GC/MS data. The term “VOS] tn chromatographable
volatile organic compounds and “MM5-SV” refes phable
semivolatile organic compounds.

tes, target analytes and

Samples used:

VOST: Four (4) trap pai d trap pair field blank.

2. The area counts for the samples (total, internal standards, surrogates, target
analytes and TICs) were normalized to the area counts for the blanks, based on the
internal standards, such that the response factor for sémple and blank are the same
and all measurements are placed on an equivalent basis.

The normalization formula used:

Blank internal standards area count (ISC,)
Sample internal standards area count (ISC)

normalized area count = area count X

MRI-APPLIED\R362050.21 4
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I

Data is presented in Tables 2 (VOST) and 6 (MMS5-SV).

The area counts of the sample and blank were determined by subtracting the
normalized area counts for internal standards (ISC) and surrogates (SCC) from the
normalized total area count.

Data is presented in Tables 2 (VOST) and 6 (MM5-SV).

The individual constituents (sample, target analytes & TTi ¢ 5*'for the samples were

corrected area count was treated as zero.£&
constituents were not allowed.)

Response values were; ank”sample type. These response
values were deve] lating*an instrument response factor and
multiplying the ins ] i5e:factor by any sample split factor. The

S was calculated by dividing the mass (nanograms) of
:count for the internal standards. This approach is
alyte group (internal standards, surrogates, target
aracterized constituents) as if they have a relative
While this is not strictly true for the target analytes, it is
the most techni¢ally sound approach to put all constituents on an equivalent basis
and it is the accepted standard practice when the response is unknown and must be
estimated because it is not measurable. The split factor is based on the volume of
sample injected into the instrument versus the total sample volume.

Development of the response values is shown in Appendix A.

instrum

Data is presented in Tables 1 (VOST) and 5 (MM5-SV).

The individual blank corrected constituents (sample, target analytes & TICs) for
the samples were then converted to mass (nanograms) in the constituent sample
using the response values developed in Step 5.

MRI-APPLIED\R362050.21 5
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10.

11.

12.

Data is presented in Tables 4 (VOST) and 8 ~(MM5-SV). |
The VOST blank corrected samples were added together to obtain the blank
corrected VOST sample mass for the constituents (sample, target analytes, and

TICs).

Data is presented in Table 4.

The VOST blank corrected uncharacterized mass was g
the blank corrected target analyte and TIC mass fromi
mass. '

ned by subtracting
ank corrected sample

Data is presented in Table 4.

The blank corrected VOST uncharacierized
the blank corrected uncharacteri

n was determined by dividing
i corrected sample mass.

Data is presented in Ta
Steps 7 through § the’MMS-SV samples.

Data f ' gh 9 is presented in Table 8.

olatile + semivolatile) uncharacterized fraction the blank
corrected M5-SV sample and uncharacterized fraction masses were

converted to concentrations by dividing the mass by the stack gas sample volume.
Data is presented in Table 9.

Blank corrected VOST results (sample and uncharacterized concentrations) were
added to blank corrected MMS-SV results (sample and uncharacterized con-
centrations) to obtain total blank corrected resuits (sample and uncharacterized

concentrations).

Data is presented in Table 9.

MRI-APPLIED'R362050.21 6
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13. The total uncharacterized fraction was calculated by dividing the blank corrected
uncharacterized concentration by the blank corrected sample concentration.

Data is presented in Table 9.

3.1 Volatile Chromatographable Organics

trated total ion current
software. Representa-

The VOST area counts were obtained from the computer
plots for the samples and automatically integrated using Lab ‘
tive portions of the chromatograms and integrations wer '
peaks were correctly integrated. The integrations weg
selected quantitations.

VOST data and uncharacterized fr ulations; are presented in Tables 1
through 4.

The full trap pair is des YOST trap pair analysis which means the split
factor is 1.0.

Five (5) mL ) nsate sample was analyzed which results in a split
factor of 12.14

Sount was greater than the condensate sample area count,
cted values being treated as zero. This was due to the presence
n the chromatogram for the blank that were not present in the

The condens:
which results in blank:
of some late eluting pe
VOST condensate sample.

3.2 Semivolatile Chromatographable Organics

The MM5-SV area counts were obtained from the computer generated total ion current
plots for the samples and automatically integrated using Lab Base software. Representa-
tive portions of the chromatograms and integrations were manually checked to insure that

MRI-APPLIED\R 362050.21 7
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peaks were correctly integrated. The integrations were based on the total ions, not on

‘ selected quantitation ions.

. MMS5-SV data and uncharacterized fraction calculations are presented in Tables 4
through 8.

The filter/XAD, FH/BH rinse and condensate each have the same split factor. In each
case the full sample was extracted, the extract was concentrated to g volume of 1 mL
(1,000 pL) and 2 pL was injected into the GC. This results in a,8pls factor of 500.

3.3 VOST and MM5-SV Combine

(from Table 4) and for

The total mass data and uncharactenzed mass for.
: the respective volumes of

MM5 SV (from Table 8) were entered i
gas sampled by each method, in order to ! mple mass concentration and
the mass concentration of the uncharacterized por 1"VOST and MMS3 individually. It
: neentration units because the volume of gas
. sampled is very different fi ing methods. Thus, the mass values cannot

The two 3 valués were added together, as shown in the last
' ulting two overall mass concentration values were used to

calculate the over: zed fraction (%) for VOST and MMS5-SV combined.

MRI-APPLIED\R362050.21 8
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Appendix

Calculations of Response Values

Response values were determined for the blanks associated with VOST traps and
VOST condensate, and for the Filt/XAD, FH/BH Rinse, and condensate for the MM5-SV
samples. These response values were calculated in order to convert ion current area counts
to mass units (i.e., ng). The blanks were used for determination of response values because
the samples were normalized on the blanks.

but it was spiked into a 5 mL amount of
response value was therefore determined
for the internal standards spiked:
12.14. This split factor was}

volume analyzed.

n multiplying by the split factor of
volume of 60.7 mL divided by the 5 mL

individual extracts of the filtet/XAD, FH/BH

e for each extract was 1 mL (1,000 uL) of which
portion contained 40 ng of each of six internal standards, for
a total of 240 ng. se values were calculated for each fraction of the blank train,
as shown in Table A-2. e 2 uL of the total 1 mL extract was analyzed, the response
value was determined using the split factor of 1000 ©1/2 uL or 500.

The response values, which include the split factor, allow calculation of the mass of
compounds (i.e., ng) in the entire sample, based on the area counts for that portion of the
sample actually analyzed (i.e., 5 mL of VOST condensate or 2 uL of MMS5-SV extract).
However, this assumes that the response for the target analytes, TICs or unknowns is the
same as the response for the internal standards. This could also be expressed as assuming a
relative response average factor (RRF) equal to 1.0 for all targets, TICs and unknowns.

MRI-APPLIED\R 362050.21 ’ A" 1
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Table A-1. Response Values for VOST Traps and VOST Condensate

‘ VOST Traps

IS counts for field blank pair - 25.8 x 10°
Amount of IS spiked onto each trap pair - 750 ng

Response Value = 750 ng -

25.8 x 10° counts

VOST Condensate

IS counts for 5 mL of method blank = 18.0 x 10°
Amount of IS spiked into 5 mL = 750 ng

60.7 mL sample
5.0 mL analyzed

Split factor = =-12.14

Response Value

29719

10° counts

506 — 19 ____
10f counts

MRI-APPLIED\R362050.21 ’ A"2
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Table A-2. Response Values for MMS5-SV Blank Train Samples

Filt/’XAD

IS counts for 2 ul of extract = 142 x 10°
Amount of IS in 2 uL. =240 ng

1000 4L sample
2 ul. analyzed

= 500

Split factor =

Response = 240 ng -x 500

142 x 10° counts

FH/BH
IS counts for 2 uL of extract = 106 x 10°
Amount of IS in 2 L =240 ng :

71000 wxL sample
2 ul analyzed

Split factor = = 500

Response = 1,180 — 29
10° counts
Condensate
IS counts for 2 pLof ct=97.1 x 10°
Amount of IS in2 ul. =240 ng
Split factor = 1000 pL sample 500
2 4l analyzed
Response = 240 ng x 500 1,240 — 19 ___
97.1 x 10° counts . 1C° counts
MRI-APPLIED\R362050.21 A"3 )
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