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ABSTRACT

Systems audits and an evaluation of Lhe quaiily of data obtained by GM
and GCA in the analysis of a test burn oil for PC3 were conducted Fy two
members of the Enviramental Quality Assurance Department or the Research
Triangle Institute durirg the week of August 1&, 1980. Audits were conducted
by inspection of available documentation and records, discussion of analytical
methodology and data with personnel of the organization being iudited, and
indeperdent data reduction. The analytical data reported by M and GCA were
subsequently confirmed by separate analyses performed by the Analytical Chem-
ist *y Branch of EPA/HERI-RTP. The results are reported in Appendix A.

This report was submitted in fulfiliment of Task Directive WNo. 129 on EPA
Contract No. 68-02-3146 by the Research Triangle Institute. This report

covers the period August 6, 1930, tu September 30, 1980, and work w~as completed
as of October 198J.
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SECTION 1
INTRODUCT ION

In May 1980, a verification test burn for destruction of polychlorinated
biphenyls (PCB), was condicted to evaluate the PCB destruction efficiency of
the No. 3 industrial boiler at Lhe Chevrolet plant in Bay City, Michigan. The
verification burn was conducted by General Motors Corporation, with GCA
Corporation serving as a contractor to the U.S. Envirormental Protection
Agency (USEPA) to provide and operate the flue gas and ambient air sampling
cquipment and to perform the necessary analytical work.

The verification burn fired a reclaimed oil that had been prepared (spiked)
by GM to contain approximately 400 ppm PCB as Aroclor 1242. Analysis of this
test burn oil for PCB was conducted by both GM and GCA, and the results of
these analyses were in questionable agreement. Consequently, the Research
Triangle Institute (RTI) was reairested by USEPA to perform systems audits and
to establish the quality of data obtained by GM and GCA in the anaiysis of t.e
test burn oil for PCB.

During the week of August 18, 198C, two auditors from the Environmental
Quality Assurance Department of RTI visited the Central dffice, Chevrolet
Motor Division, General Motors Corporation, Warren, Michigan, and the Technoloqgy
Division of GCA Corporation in Bedford, Massdchusetts, to perform the systems
audits. This report includes a description of the audit procedures used, the
audit results, and conclusions and recommendations.

Subsequent to RTI's systems audit and in response to the audit's conclu-
sions and recommendations, analyses of the PCB reference standard material and
the split samples of the test burn o0il were performed by the Applied Chemistry
Branch of the Health Effects Pesearch Laboratory, EPA-RTP. The results of
these analyses are presented in Appendix A.

The assistance and cooperation of the personnel at GM and GCA are achnowl-
edged with appreciaticn.



SECTION 2
SUMMARY

Systems sudits and an evaluation of the cuality of data obtained by GM
and GCA in the analysis of a test burn oil for PLB were cunducted by twc
members of the Environmental Quality Assurance Department of the Research
Triangle Institute during the week of August 18, 198). Audits were conducted
by inspection of available documentation and records, discussion of analytical
methodology and data with personncl of the organization being audited, and
independent data reduction. A checklist was used as a guide in conducting the
audits.

An examination of the available documentation regarding sampling and
sample custody indicated no records were available at either facility for the
test burn oil sample from the time it was taken at the Bay City plant until it
was receijved in the laboratories.

The analytical results obtained by GM and GCA are summarized in Tabie 1,
along with the Aroclor 1242 used for calibration or as a reference standard
for each quantitation. In some cases, the analytical result was calculated by
the RTI auditors, using data supplied by the organizations. It was concluded
that the analytical methodology used at each organization is acceptable and is
not primarily responsible for the interlaboratory difference in the resuits.
Rather, the differences are most likely attributable to the different Aroclor
1242 materials used for calibration or as reference standards. This can only
be confirmed by examination by one taboratory of all the Aroclor 1242 refer-
ence materials used in the analyses at GM and GCA.

Subsequent to the audit, the reference materials and sample of test burn
0il from each organization were reanzlyzed by EPA/HERL-RTP, as described in
Appendix A. Those results for the test burn oil were intermerdiate between
results obtained by GM and GCA, suggesting that the difference between results
by GM and GCA is duc to analytical variability, which is often encountered in
the analysis of a complex mixture such as Aroclor 1242.
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ABSTRACT

Systems audits and an evaluation of the quality of data obtained by GM
and GCA in the analysis of a test burn oil for PC3 were conducted ty two
members of the Environnental Quality Assurance Department of the Research
Triangle Institute during the week of August 1&, 1980. Audits were conducted
by inspection of available documentation and records, discussion of analytical
methodology and data with personnel of the organization being sudited, and
indeperdent data reduction The analytical data reported by M and GCA were
subsequcntly confirmed by separate analyses performed by the Analytical Chem-
ist:y Branch of EPA/HERL-RTP. The results are reported in Appendix A.

This report was submitted in fulfillment of Task Directive No. 129 on EPA
Contract No. 68-02-3146 by the Research Triangle Institute. This report
covers the period August 6, 1930, tu September 30, 1980, and work was completed
as of October 1980.
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SECTION 1
INTRODUCTION

In May 1980, a verification test burn for destruction of polychlorinated
biphenyls (PCB), was conducted to evaluate the PCB destruction efficiency of
the No. 3 industrial boiler at the Chevrolet plant in Bay City, Michigan. The
verification burn was conducted by General Moters Corporation, with GCA
Corporation serving as a contractor to the U.S. Environmental Protection
Agency (USEPA) to provide and operate the flue gas and ambient air sampling
equipment and to perform the necessary analytical work.

The verification burn fired a reclaimed oil that had been prepared (spiked)
by GM to contain approximately 400 ppm PCB as Aroclor 1242. Analysis of this
test burn oil for PCB was conducted by both GM and GCA, and the results of
these analyses were in questionable agreement. Consequently, the Research
Triangle Institute (RTI) was requnsted by USEPA to perform systems audits and
to estahlish the quality of dats obtained by GM and GCA in the anaiysis of t.e
test burn oil for PCB.

During the week of August 18, 198C, two auditors from the Environmental
Quality Assurance Department of RTI visited the Central Office, Chevrolet
Motor Division, General Motors Corporation, Warren, Michigan, and the Technology
Division of GCA Corporation in Bedford, Massachusetts, to perform the systems
audits. This report includes a description of the audit procedures used, the
audit results, and conclusions and recommendations.

Subsequent to RTI's systems audit and in response to the audit's conclu-
sions and recommendations, analyses of the PCB reference standard material and
the split samples of the test burn oil were performed by the Applied Chemistry
Branch of the Health Effects Pesearch Laboratory, EPA-RTP. The results of
these analyses are presented in Appendix A.

The assistance and cooperation of the personnel at GM and GCA are acknowl-
edged with appreciaticn.



SECTION 2
SUMMARY

Systems sudits and an evaluation of the quality of data obtained by GM
and GCA in the analysis of a test burn oil for PLB were conducted by twc
members of the Environmental Quality Assurance Department of the Research
Triangle Institute during the week of August 18, 1980. Audits were conducted
by inspection of available documentation and records, discussion of analytical
methodology and data with personnel of the organization being audited, and
independent data reduction. A checklist was used as a guide in conducting the
audits.

An examination of the available documentation regarding sampling and
sample custody indicated no records were available at either facility for the
test burn oil sample from the time it was taken at the Bay City plant until it
was received in the laboratories.

The analytical results obtained by GM and GCA are summarized in Tahle 1,
along with the Aroclor 1242 used for calibration or as a reference standard
for each quantitation. In some cases, the analytical result was calculated by
the RTI auditors, using data supplied by the organizations. IL was concluded
that the analytical methodoloyy used at each organization is acceptable and is
not primarily responsible for the interlaboratory difference in the results.
Rather, the differences are most likely attributable to the different Aroclor
1242 materials used for calibration or as reference standards. This can only
be confirmed by examination by one laboratory of all the Aroclor 1242 refer-
ence materials used in the analyses at GM and GCA.

Subsequent to the audit, the reference materials and sample of test burn
0il from each organization were reanalyzed by EPA/HERL-RTP, as described in
Appendix A. Those results for the test burn oil were intermerdiate between
results obtained by GM and GCA, suggesting that the difference between results
by GM and GCA is due to analytical variability, which is often encountered in
the analysis of a complex mixture such as Aroclor 1242.



TABLE 1.

SUMMARY OF PCB CONCENTRATIONS FOUND IN

TEST BURN QIL BY GM AND GCA*t

Organization and

Aroclor 1242

Aroclor 1242 found,

analysis method reference matlerial ug/g (ppm)
GM- GC/EC Monsanto Aroclor 1242 496+ (493)
GM-  GC/MS Monsanto Aroclor 1242 529, 539%
GM: GC/MS, standard
addition Monsanto Aroclor 1242 510+ (486)
GCA* GC/EC Supelco C/N 4-4803 -- (471)
GCA: GC/EC EPA/RTP Reference, 750 (738)
Lots 8337, 8758
(Monsanto Aroclor 1242)
GCA: GC/EC Applied Science, 750 (731)
Lot #478
GCA: GC/EC EPA/EMSL-Ci -- (538-590)

QC Samples, WP679,
Conc. 7 and 8

*Following the audit, the sample of test burn oil that each organization had
analyzed was reanalyzed for Aroclor 1242 by EPA/HERL-RTP, as described in

Appendix A. Results were-

GM sample, 614 ppm; and GCA sample, 640 ppm.

*Walues in parentheses were calculated by RTI auditors from data supplied by
the applicable organization.

#Data provided by GM indicate that results would be 8 percent higher if
referenced to EPA Reference Aroclor, Lot 5041, from EPA/HERL-RTP.



SECTIGN 3
AUDIT PROCEDURES

The procedures used for the audits of the analytical data obtained by GM
and GCA for PCB in the test burn o1l were designed to evaluate ali aspects of
the data gathering process, including sampling, sample custody, sample analysis,
and data reduction. As a guide in conducting the audit, the checklists shown
in Figure 1 (GM) and Figure 2 (GCA) were completed (as applicable). Each
audit included inspectior of the documentation, discussion of analytical
methodology and data, and independent data reduction, which served to verify
the calculations. Each analytical laboratory was also visited. At the conclu-
sion of each audit, a debriefing session was held with representatives of the

organization.
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(a) Were sample preparation steps described? 7/
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(c) Was compound identified on chromatogram? v

(d) How was data compiled?
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(2) Electronically? L v’
(e) How was data quantitated?

(1) Manually? i .

(2) Electronically? L v
(f) Did retention times of sample, standard and

spiked sample for compound agree? e L
(g) Was compound analyzed by GC/MS? - -

If so, does data agree with GC cata? v

Figure 1. Checklist used at GM.



(3)

(4)

Standardizaticn Procedures:

(2)

(b)

(c)

(d)

Was purity of standard compound verified?
From EFPR -Lof 34d. - 724

Froom Ponsando - 283-lTae rofe 2.

Has a f4ve-point calibration curve prepared?
thve -

Was instrument calibration checked daily?
If not, at what interval?

Did calibration curve bracket sample concen-
tration?

Recording Procedures:

(a)

(b)

(c)

(d)

Were data sheets and notebooks signed and
dated?

Were data entered properly?

Were sample calculations shown with proper
unit designations?

(1) Injection volume corrections made?
(2) Dilution and/or concentration

corrections made?

Was data reviewed?
If so, how frequently?

COMMENTS

Figure 1 (continued)
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COMPOUND: Test Burw Ol Iy
> y r to A,
Plant/City/State: nc,A,‘,g'/ay}/ Diviston cf GCA Corpora

sample Point Location: Anknewn

Date Sampled: Hu Il-nM/ﬂ. Date Analyzed: £ - 12,13 - V- 47]
Yes Mo
(1) Was chain of custudy procedure followed: 74

Aftev somple wos veceved (v [3h.
(2) Analysis Procedure:

(a) Were sample preparation steps described? v
(b) Were instrument parameters documented? /
(c) Was compound identified on chromatogram? J

(d) How was data compilec?

(1) Manually? L 7

(2) Electronically? i .
(e) How was data quantitated?

(1) HManually? _L L

(2) Electronically? _ -~
(f) Did retention times of sample, standard and

spiked sample for compound agree? v L
(g) Was compound analyzed by GL/MS? v

If so, does data agree with GC data?

Figure 2. Checklist used at GCA.



(3) Standardization Procedures:

(4)
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Was purity of standard compcund verified?
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Was instrument calibration checked daily?
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Were data sheets and notebooks signed ang
dated?

Were data entered properly?

Were sample calculations snown with proper
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(1) Injection volume corrections made?
(2) Dilution and/or concentration

corrections made?

Was data reviewed?
If so, how fregquently?
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SZCTION 4
AJDYT RESULTS

The results of the systems audits for data quality evaluation conducted
at GM on August 18-19, 1580, and at GCA on August 20-21, 1980, are presented
in this section.

4.1 AUDIT OF GM DATA

4.1.1 S5ampling

Documented information concerning the sampling of the test burn o011 was
not availeble to the auditors. Fc-om discussions with GM and GCA personnel, it
sppears that the o0il was sampled by GM-Bay City, with ona portion of the
sample given to the onsite GCA fieid crew and one portion transported to the

GM-Warren Laboratory.

4.1.2 Sample Custody

Documentation concerning custody of the o0il sample prior to receipt in
the GM labaratory was not available to the auditors. Once the sample was
received in the laboratory, it was logged into a notebock and then maintained
under tho custody of the analyst. A work order number was assigned to the
sample that referenced a computer file containing the receiving date. It was
stated that the sample would be retained for 6 months before disposal.

4.1.3 Sample Analysis

4.1.3.1 Analysis by GC/EC--

The test burn oil sample was initially analyzed by GM using gas chroma-
tography with an electron capture detector (GC/EC). The documentation of the
procedure given to the auditors was a hand-written outline of GC oparating
ccnditions and instructions for standard preparation. No sample cleanup was
used; the oil sample was simply weighed and ¢!iluted with hexane prior to
injection into the chromatograph. A 0.5 pg/mL solution of Monsanto Aroclor
1242 in hexane was used as the standard.



The sample was quantitated using the peak height of the major peak in the
chromatogram; this was t.easured using a valley baseline correction. Instead
of using a caiibration curve for data calculation, the intent was to adjust
the injection volumes of the samnle and standard Lo obtain approximately the
same peak heights and then to calculate the sample concentration by ratio.
This was achieved in the analyses of the test burn oil where the peak heights
were 6.7 and 6.75 cm for the standard and sample, as measuret by the auditors.
When the peak height of the standard is considerably different fron that of
the samples error may be introduced by using the ratic method of calculdtion.
To evaluate this. the auditors requested that a calibraticn curve be prepared.
It was found that the peak heights are proportional to the amount of Aroclor 1242
injected over the range of 0.5 to 2.5 ng, but the calibration curve does not
nass through the origin, as is assumed in the ratio method of calculatioer.
fowever, this error is not present in the analytical data for the test burn
cil.

As noted above, the standard was prepared from Aroclor 1242. At the
request of the auditors, a standard so prepared was compared to a standard
prepared from EPA Reference Aroclor 1242, Lot No. 5041, obtained on February 10,
197G. Using the chromatograms, the auditors calculated that the 0.50-ppm
standard used by GM was 0.54 upm relative to the EPA reference material.

The results obtained for the test burn o0il sample using the Monsanto
standard are shown in Table 2. The result obtained by GC/EC is from a single
analysis.

4,1.3.2 Analysis by GC/MS--

Tha test burn 0il was also analyzed by GM using gas chromatography/mass
spectrometry (GC/MS), again using a standard prepared frcm Monsanlo Aroclor
1242. Mass 256 was used to monitor Aroclor 1242 and mass 172 used to monitor
the 2-fluorobiphenyl, which was added as an internal standard. A standard
addition experiment was conducted in which 250 and 500 ppm of Arcclor 1242 (on
the initial oil basis) was added to the sample. The results of the GC/MS
analysis are included in Table 2.

4.1.4 Preparation of Test Burn 0il

The data on the preparation of the test burn oil were examined to deter-

mine if the analytical results were consistent with the amount of PCB added.

10



TABLE 2. RESULTS OBTAINED BY uM FOR
PC8 IN TEST BURN OIL*

Method Aroclor 1242 Found (ug/g)t
GC/EC 496 (493)
GC/MS 529, 539
GL/MS, stardard addition 510 (486)

*Values in parentheses were calculated by RTI auditors from
data supplied by GM.

tValues were obtained using Monsanto Aroclor 1242 as the
standard. Based on a comparison of standards prepared from
Monsanto and EPA Reference Aroclor 1242, Lot No. 5041, the
resutts would be 8 percent highev if the EPA material had been
used as the standard.

11



The preparation of the test burn o0il involved initial aralysis of a lct of
reclaimed oil for PCB and then addition, in two stages, of capacitor fluid
that contained 98 percent Arcclor 1242, based on GM analysis. This mixture
was analyzed using GC/EC. The data are summarized in Table 3.

4.2 AUDIT OF GCA DATA

4.2.1 Sampling

No documented information was made available concerning the sampling of
the test burn oil. After examining the sample container, GCA personnel con-
cluded that the sample had been t.ken by GM and Lhen trar<ferred to the on-
site GCA field crew.

4.2.2 5ample Custody

No records relating to the custody of the sample prior to receipt at the
GCA facility in Bedford were available. Upon receipt at Beofcrd, the sample
was logged in, and from this posnt, sample custody appears satisfactory with
adequate documentation.

4.2.3 Sample Analysis

The test burn sample was analyzed by GCA using gas chromatography with
electron capture detection. Prior to analysis, a portion of the sample was
weighed, diluted with hexane, and treated using a sulfuric acid cleanup pro-
cedure. The cleaned, diluted sample was than injected into the chromatograph.
Adequate documentation of the analysis prccedure was provided. The slandards

used initially were prepared from an Aroclor 1242 stock solution obtained from
Supelco, Inc.

Quantitation of the chromatograms was done by summing the areas of five
major peaks. A calibration curve was prepared daily relating total area to
concentration of Aroclor 1242 injected. Data examined by the auditors yielded
calibration curves of satisfactory linearity and the sample was bracketed by
standards.

Quality control measures used in this aiilysis included spiking of No. 6
fuel oil with Aroclor 1242, blind checks using Aroclor 1242 reference materials
from EPA/HERL-RTF, Lots B758 and 8937, and the use of quality control check
samples procured from EPA/EMSL-Ci. A stock solution of Aroclor 1242 from
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TABLE 3. GM DATA RELATED TO PREPARATION
OF TEST BURN OIL

Aroclor 1242, uq/g
Sample Found Expected

Initial reclaimed oil, 132.5 ---
(430 g1, 1,489 kg)

0i1 after initial spike
with 408 g of Aroclor
1242* 370 407

0i1 after second spike
with 103 g of Aroclor
1242% 496 476

*Weight of added Aroclor 1242 calculated using a specific
gravity of 1.3695 and 2 value of 98 percent Aroclor 1242 in
the capacitor fluid.
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Applied Science Labs, Inc., in addition to that obtained from Supelco, was
used to prepare standards

These quality control checks by GCA verified the analytical methodology
in that Aroclor 1242 could be satisfactorily recovered (92 to 96 percent) when
added toc No. 6 fuel o0il at the level of 50 juy/g. The results using the
various commercial «and EPA Aroclor 1242 matlerials, however, were inconsistent,
indicating discrepancies in assigned concentrations. Only the neat EPA/HERL-
RTP reference Aroclor 1242 lots and the Applied Scrence Labs, Inc., standards
were in agreement. Examination of the ch-omatograms indicated similar patterns
for all of the materials. The discrepancies have not been resolved by GCA or
by the RTI auditors.

The resufts obtained relative to the various Aroclor materials found by
GCA for the test burn oil are presented in Table 4 Only a single analysis of
the test burn 0il was conducted by GCA. Some of Lhese results were calculated
by the auditors using data supplied by GCA. As noted above, the test burn ail
was analyzed using Supelco, Inc., standards; howaver, data were made available
by GCA interrelating all of the Aroclor reference materials and these data
were used to calculate the values for the test burn 0i1 compared to the various
reference materials.
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TABLE 4. RESULTS OBTAINED BY GCA
FOR PCB IN TEST BURN OIL*

Aroclor 1242 found
Reference material in test burn oil (ug/g)

Supelca, Inc., C/N 4-4803 --- (471)
(Kit PCB-A-21)

EPA/HERL-RTP Reference
Aroclor 1242, Lots 8937,
8758 750 (738)

Applied Science Labs, Inc.
Lot #478 750 (731)

EPA/EMSL-Ci
QC Samples WP679,
Conc. 7 and 8 --- (538-590)

*Values in parentheses were calculated by RTI auditors
from data supplied by GCA.
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SECTION 5
CONCLUSIONS AND RECOMMENDATIONS

5.1 CONCLUSIONS

1.

The recordkeeping and procedural documentation related to the sampl-
ing of the test burn o1l and to sample custody prior to receipt of
the samples in the laboratories was inadequate, thus jeopardizing
the analytical data.

The analytical methodologies used by each of the laboratorias,
though different, appear acceptable and comparabie in the case of
the test burn oil. The possible effect of the sample cleanup 15 not
known. The difference between organizations in the method of quan-
titation used to reduce the GC/EC data does not appear to be 3 major
cause of any discrepancy in results. This was indicated by reduction
of GCA data (Supelco standard and test burn oil) using the GM method
of peak height measurement, which gave a value for the test burn oil
within 5 percent of that obtained by the GCA peak area summation
method.

The GM laboratory documentation and recordkeeping related to the
test burn oil sample do rot appear adequate for EPA project work.

It should be noted that GM analyzed the oil for internal purposes
only and did not expect that their results would be used as part of
the EPA project data.

The difference in results for the concentration of PCB in the test
burn o1l both between laboratories and within GCA appeared, from the
audit, to be primarily attributable to the different standards that
were used. Both GM and GCA results are traceable to various lots of
EPA/HERL-RTP reference Aroclor 1242 (GM, Lot 5041; GCA, Lots 8758
and 8937) and information obtained following the audit indicated
that these various lots all originated from the same batch of Aro~
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clor 1242 obtained from Monsanto. Subsequent to the audit, EPA/HERL-
RTP analyzed a sample of the test burn oil from each laboratory and
also reference materials that nad been used (GM, Monsanto Aroclor 1242
and GCA, a solution of EPA/HERL-RTP reference 1242, Lot 8937). The
results indicated that there was no significant difference between
the standards, and the results for 1242 1n the test burn oil were
614 ppm for the GM sample and 640 ppm for the GCA sample. Thus, the
differences among the laboratories appear to represent ithe analytical
variability that is inherent irn the analysis for complex mixtures
such as Aroclor 1242.

The analytical data obtained at GM and GCA are consistent with the
data obtained in the preparation of the test burn oil.

5.2 RECOMMENDATIONS

1.

It is recommended that in any future projects involving PCB analysis,
the analytical procedures and standards to be used be established
before analysis is begun. Also, it is desirable to analyze criticail
samples more than once.

It is recommended that in projects involving sampling and analysis,
all related activities should be fully documented and that valid
sample chain-of-custody procedures be instituted

17
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
oate Septembey 10, 1980

sus.ect Results of Analyses of PCB Standards

rnom Merrill Jackson, Research Chemist )>"*',/,
ACB/ETD/HERL (lMD-69) «7yL}AAJ‘
ro David Sanchez, IERL (MD-62)

THRU: Dr. Robert G. Lewis, Chief %f//gz,
Analytical Chemistry Branch/ETD/HERL (MD-69)

This is to report to you the results of our analyses of PCB stand-
ards and PCB contaminated oil used in the General Motors PCB boiler
burn.

On Sept. 3, 1980, Dr. Peter Collins of RTI delivered to me an
Arochor 1242 standard which he had received from GM and a sample of the
dilutad 1242 standard used by GCA in their analyses. ‘I requested a new
1242 standard from the £PA repository and ona from lot 9224 was delivered
on this date. On Sept. 8, 1980, Dr. Collins delivered two PCB contami-
nated fuel samples, one each from those analyzed by GM and GCA.

I prepared stock solutions of the EPA and GM 1242 standards. The
GCA 1242 standard. was labeled as 6.7 ng/ul. Final dilutions of all
three standards were prepared so that the concentration was 1 ng/ul.
(This was the concentration needed for my gas chromatographic conditions.)

I did not perform any cleanup on the fuel oils. They were simply
diluted with hexane to the final concentration of 1 ng/ul of 1242 based
on a 500 ppm initial concentration.

Quantitation of the chromatograms was by totaling the neak heights
of all peaks present. Under our conditions Arochor 1242 has 14 major
peaks.

However, the diluted fuel had a major interference which blocked
out the last 4 neaks, therefore on the fuel analyses only the first 10
peaks were measured and compared to the first 10 peaks of the standards.

We found that the GM Arochor 1242 standard was 1.03 ng/ul and the
GCA was 0.97 ng/ul when compared to the EPA standard. Repeated GC
analyses (injections) of the EPA standard soluticn gave a result of
1.00 + C.03 rg/ul, therefore there were no analytical differences be-
tween any of the 1242 standards. We found 614 ppm of 1242 in the GM oil
and 640 ppm in the GCA oil. Again we believe that the differences are
analytical and that an average of the two is valid.

I have attached copies of the chromatograms in the order in which
they were ran.

CC: Peter Collins, RTI
D. E. Gardner

19

EPA Form 1320 8 {Rev. 3-78)



AT

1}
il
T
(]
i e R T T

i
| = N () S
! - e o~ 1%
| . s =%
-4
l = k=, =
i & -~
i = A g
—

1 084

[
IEECE eSSt

—t
§e |
¥
|
1

SEPOS , o

lcE L e e

SN, WS GBS (RS

BEECREEEEEE

- Bt
SRR RRRERRRRRRNRRERRRRRRR N

Figure A-1. Chromatogram of 3.1 ul of EPA-1242, 1 ug/mL.
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Chromatogram of 3.1 uL of EPA-1242, 1 pg/mL.

Figure A-2.
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Figure A-3. Chromatogram of 3.1 uL of GCA standard, 1 ug/mL.
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Figure A-4.

Chromatogram of 3.1 ulL of GM standard, 1 ug/mL.
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Figure A-5. Chromatogram of 3.1 uL of EPA-1242, 1 ug/mL.
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Figure A-6. Chromatogram of 2.1 uL of diluted GCA sample of test burn oil.
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Figure A-7. Chromatogram of 3.1 ul of EPA-1242, 1 ug/mL.
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Figure A-8. Chromatogram of 2.1 uL of diluted GM sample of test burn oil.
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