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PCB CONGENERS QA/QC SUMMARY
QC Batch 48985-35 — Whole Body Fish

PROJECT: USACE NAE Delivery Order #01 Centredale
PARAMETER: PCB Congeners by High Resolution Mass Spectrometry (HRMS)
LABORATORY: Battelle, Columbus, OH

MATRIX: Whole body fish

SAMPLE Whole body fish were received at Battelle MSL in multiple events between June 21,

CUSTODY: 2001 and July 10, 2001. Fish samples were processed and tissue homogenates
shipped to Battelle Columbus for Dioxin/Furan/TCX/HCX and PCB congener
analyses.

Fish tissue homogenates were received at Battelle Columbus between July 19, 2001
and July 31, 2001. Samples were received in good condition and the cooler
temperatures upon receipt ranged from 0.3 to 10.3 °C.

In accordance with the QAPP (Battelle, 2001), approximately 20% of the whole
body, fillet and offal fish tissue samples received were analyzed for PCBs by

HRMS. Samples for PCB analysis were prepared in a total of five analytical batches
in the laboratory, as follows:

Batches 48985-35, -48985-53, and 48985-56 — whole body samples
Batches 48985-84 and 48985-74 — fillet and offal samples

This QA/QC narrative will discuss results from batch 48985-35 only. QA/QC
narratives are also provided for all other analytical batches.

QA/QC MEASUREMENT PERFORMANCE CRITERIA:

MS/MSD
Replicate Achieved Project
Reference Surrogate LCS/MS SRM Relative RL Goals *
Method Blank Recovery Recovery % Diff.  Precision (pg/g wet) (pg/g wet)
PCB L-32 <5x EML, 25-150% LCS: . <30% <30% RPD MDL listed Selected
Congeners Battelle or Recovery 50-150% PD® for at least for each congeners
Sop associated MS: 50- 90% of sample is range from
ASATII-  samples > 150% analytes *?  EML from  0.007-61.6,
009 10x blank Recovery LO08A  mostdo not
values for at least avie nave an
adjusted for available goal
90% of
b the amount
congeners of sample
extracted

? Method 1668A, Table 6 OPR requirements for native PCBs.
® Analyte concentration in MS/MSD must be >5x background to be used for data quality assessment.
¢ Certified values must be >3x the EML.

4 Sample replicate precision: concentrations in sample replicate must be >3x the EML.
* = Range of HH goal and ECO goal from Table #9b of QAPP (pp 85-89 of 509)
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PCB CONGENERS QA/QC SUMMARY
QC Batch 48985-35 — Whole Body Fish

METHOD:

‘Whole body fish tissue samples were processed and analyzed for the extended list of
PCB congeners following methods described in Battelle’s Quality Assurance Project
Plan (Battelle, 2001). Briefly,

Sample Preparation — The samples were processed in BATCH 48985-35. Aliquots of
each homogenized tissue were weighed into individual jars and mixed with
Hydromatrix drying agent. Approximately 10 g wet weight of each tissue sample was
used. Thirteen of the field samples were prepared for PCDD/PCDF, TCX, and HCX
only, seven of the field samples and all of six QC samples were prepared for PCB
analysis in addition to PCDD/PCDF, TCX, and HCX. The tissue/Hydromatrix mixtures
for the seven field samples and six QC samples processed for both PCDD/PCDF, TCX,
HCX and PCB analyses were placed into Accelerated Solvent Extraction (ASE) cells
and spiked with '>Cy,-labeled PCB internal standard solutions. Matrix spike, matrix
spike duplicate, and the laboratory control spike (LCS) samples were spiked with native
PCBs at this time. The spiking level for these 13 samples for both internal and matrix
spike solutions was at twice the typical spiking level to accommodate the sample being
split in half for separate PCB and PCDD/PCDF/TCX/HCX cleanup. The samPles were
ASE extracted using MeCl,: hexane (1:1). Each extract was then spiked with 3C12-
labeled PCB cleanup standards for monitoring recovery of analytes through the cleanup
procedures. Each extract was acid washed. After the acid wash step, the 13 samples for
both PCB and PCDD/PCDF/TCX/HCX were split in half. Half of each extract was
submitted for PCB cleanup which included acid/base silica, alumina, followed by
additional acid/base silica cleanup columns. The tissue extracts were spiked with PCyp
labeled PCB recovery standards and concentrated to a final sample volume of 50 pL.
Because of low internal standard recoveries on samples 48985-35-19 through 48985-
35-24, the column rinses from the final acid/base silica column were reprocessed
through acid/base silica, concentrated and added back to the original sample and the
samples reanalyzed.

PCB Analysis — Each extract was analyzed by gas chromatography/high resolution
mass spectrometry (GC/HRMS) in the selected ion-monitoring mode at a resolution of
10,000 or greater. An SPB-Octyl column was used for analysis of the PCB congeners.

The following revisions to Method 1668A as well as several items to note specifically
related to these analyses are summarized below:

1. Quality control samples processed with this batch of samples included one method
blank, one LCS, one fish standard reference material, one matrix spike, one matrix
spike duplicate, and one sample prepared in duplicate.

2. The GC/HRMS instrumentation was calibrated for PCBs using a 6-point calibration
of a subset of PCB congeners to assess linearity of the calibration range, and a
single point 209 calibration to generate response factors for each PCB congener.
The range of the 6 point calibration corresponds to the following levels in the
samples assuming an average sample wet weight of 5 g of tissue and a final sample
volume of 50 pL.: 2.0 to 20,000 pg/g wet.

Any additional minor revisions to Method 1668A are fully documented in the analytical
record.
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PCB CONGENERS QA/QC SUMMARY
QC Batch 48985-35 — Whole Body Fish

HOLDING
TIMES:

DETECTION
LIMITS:

BLANKS:

LABORATORY
CONTROL
SAMPLE

Samples were prepared for analysis in one analytical batch. Samples were extracted
within 2 months of collection and analyzed within 4 months of extraction.

Batch Extraction Date Analysis Date
48985-35 8/01/2001 9/28 — 11/11, 2001

PCB results are reported relative to the sample-specific reporting limits (also referred to
as QL in the QAPP) for that compound. The sample-specific RL is based on the EML
(estimated minimum level) for each individual PCB congener listed in Method 1668A,
Table 2, adjusted for the amount of sample extracted as follows:

RL = (EMLY/ Sample size

Where,
EML = (pg/g EML value from Method 1668 A, Table 2) x 10
to adjust for an assumed sample volume of 10 g in the table
Sample Size = approximately 5-g wet

Limited project detection limit goals were available for the PCB congeners. For
congeners which had a detection limit goal, achieved RLs did not meet the goals in
many instances. As noted in the QAPP, the project detection limit goals are provided
for perspective rather than as a requirement for the analytical methods. If detection
limits cannot be achieved, this will be addressed in the uncertainty discussions in the
risk assessment.

One laboratory method blank was processed with the analytical batch. Blanks are
analyzed to ensure that the sample extraction and analysis methods were free of
contamination.

48985-35- Many PCB congeners were detected at a trace level as is common in low-
level HRMS PCB analysis due to the prevalence of PCBs in the environment
contributing to background; however, the levels detected were below the reporting level
for all but PCB 105, PCB 118, and the co-eluting PCBs 129/138/160/163.

Levels of these PCBs in the samples were >10x the blank level and so results for these
congeners did not require the “B” flag.

A laboratory control sample (LCS) was prepared with the analytical batch. The percent

recoveries of target compounds were calculated to measure data quality in terms of
accuracy.

48985-35— The recovery of PCBs in the LCS sample were within the 50-150% criteria
found in Table 6 of Method 1668A.
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PCB CONGENERS QA/QC SUMMARY
QC Batch 48985-35 — Whole Body Fish

MATRIX
SPIKES:

INTERNAL
STANDARDS:

REPLICATES:

One matrix spike (MS)/matrix spike duplicate (MSD) sample set was prepared with the
batch to measure data quality in terms of accuracy and precision. The MS and MSD
were fortified with target compounds to monitor data quality in terms of accuracy and
precision.

48985-35— For PCBs, the matrix spike recoveries for analytes spiked >5x background
concentration were within the 50-150% range with the exception of PCB-81 which had
recoveries of 155% in the matrix spike and 167% in the matrix spike duplicate. An
interfering peak close to PCB-81 made assessment of PCB-81 difficult resulting in
slightly high recoveries for this analyte.

The relative percent difference between matrix spike duplicates was <25% for analytes
spiked >5x the background concentration.

Twenty-seven internal standards were added to each sample prior to processing, three
standards were added after extraction and prior to sample cleanup. Internal standard
recoveries were calculated to measure data quality in terms of accuracy (sample
processing efficiency).

48985-35— Recoveries of internal standards were within 25-150% for most analytes in
the field samples.

As discussed in the method procedure above, several field samples required
reprocessing cleanup columns and adding the reprocessed rinses to the original sample
extract which was then reanalyzed in order to achieve acceptable internal standard
recoveries. The SRM and LCS were not reprocessed; the LCS because the target
analytes were recovered within method limits without reprocessing and the SRM
because the internal standards used in calculation of certified analyte concentrations
were greater than 50% (well within the acceptability limits) and concentrations of
certified analytes would not have been affected by reprocessing. As a result, there are a
greater quantity of internal standards outside the acceptable limits on these two samples
than on the field samples.

A laboratory duplicate was prepared with the batch. The RPD between laboratory
replicate analyses for target compounds was calculated to measure data quality in terms
of precision.

48985-35- Only approximately 27% of the PCB congeners detected above the action

level of >3x EML were within the <30 % RPD goal. Approximately 90% of the PCB
congeners detected above 3x EML had RPD values <50%.
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PCB CONGENERS QA/QC SUMMARY
QC Batch 48985-35 — Whole Body Fish

SRM: A standard reference material (CIL EDF 2526) was prepared with the analytical batch.
The percent difference (PD) between detected concentrations and certified values was
calculated to measure data quality in terms of accuracy.

48985-35— All analytes in the SRM were found to be outside the limit of 30%
difference from consensus values. The low SRM recoveries are thought to be due to the
high lipid content of the SRM as discussed in the QA/QC narrative for Whole Body
Fish (SDG 48985-43). In order to compensate for the high lipid content of the SRM,
sample batches extracted after the date this situation was originally discovered in the
PCDD/PCDF/TCX/HCX analyses will have SRM weights adjusted so that the lipid
content of the SRM will be similar to that of the field tissue samples.

Recovery in the whole body fish tissue is demonstrated by very good matrix spike,
matrix spike duplicate, LCS, and internal standard recoveries, indicating that the
analytical procedure is in control.

REFERENCES: Battelle 2001. Centredale Manor Restoration Project Superfund Site Baseline Risk

Assessment, Initial Project Planning and Support. Tasks 19-22 QAPP prepared under
contract to USACE NAE. Delivery Order #59. May 23, 2001. 509pp + apps.
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PCB CONGENERS TISSUE QA/QC SUMMARY
QC Batch 48985-53 and -56— Whole Body Fish

PROJECT: USACE NAE Delivery Order #01 Centredale
PARAMETER: PCB Congeners by High Resolution Mass Spectrometry (HRMS)
LABORATORY: Battelle, Columbus, OH

MATRIX: Whole body fish

SAMPLE Whole body fish were received at Battelle MSL in multiple events between June 21,

CUSTODY: 2001 and July 10, 2001. Fish samples were processed and tissue homogenates
shipped to Battelle Columbus for Dioxin/Furan/TCX/HCX and PCB congener
analyses.

Fish tissue homogenates were received at Battelle Columbus between July 19, 2001
and July 31, 2001. Samples were received in good condition and the cooler
temperatures upon receipt ranged from 0.3 to 10.3 °C.

In accordance with the QAPP (Battelle, 2001), approximately 20% of the whole
body, fillet and offal fish tissue samples received were analyzed for PCBs by
HRMS. Samples for PCB analysis were prepared in a total of five analytical batches
in the laboratory, as follows:

Batches 48985-35, -48985-53, and 48985-56 — whole body samples
Batches 48985-84 and 48985-74 — fillet and offal samples

This QA/QC narrative will discuss results from batch 48985-53/56 only. QA/QC
narratives are also provided for all other analytical batches.

QA/QC MEASUREMENT PERFORMANCE CRITERIA:

MS/MSD
Replicate Achieved Project
Reference Surrogate LCS/MS SRM Relative RL Goals *
Method Blank Recovery Recovery % Diff.  Precision  (pg/g wet) (pg/g wet)
Congeners Battelle or Recovery 50-150%" PD° for at least for each congeners
SOP associated MS: 50- 90% of sample is range from
ASAT.II-  samples > 150% analytes ¢ EML from  0.007-61.6,
009 10x blank Recovery 1668A most do not
values for at least '_I‘able 2 have an
90% of adjusted for available goal
b the amount
congeners
of sample
extracted

® Method 1668A, Table 6 OPR requirements for native PCBs.

® Analyte concentration in MS/MSD must be >5x background to be used for data quality assessment.
¢ Certified values must be >3x the EML.

d Sample replicate precision: concentrations in sample replicate must be >3x the EML.
* = Range of HH goal and ECO goal from Table #9b of QAPP (pp 85-89 of 509)
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PCB CONGENERS TISSUE QA/QC SUMMARY
QC Batch 48985-53 and -56— Whole Body Fish

METHOD:

Whole body fish tissue samples were processed and analyzed for the extended list of
PCB congeners following methods described in Battelle’s Quality Assurance Project
Plan (Battelle, 2001). Briefly,

Sample Preparation — The samples were processed in BATCH 48985-53. Due to a
malfunction of the ASE unit during extraction, several samples from batch 48985-53
were re-processed the next day in batch 48985-56. Aliquots of each homogenized
tissue were weighed into individual jars and mixed with Hydromatrix drying agent.
Approximately 10 g wet weight of each tissue sample was used. Twelve of the field
samples were prepared for PCDD/PCDF, TCX, and HCX only, eight of the field
samples and all of six QC samples were prepared for PCB analysis in addition to
PCDD/PCDF, TCX, and HCX. The tissue/Hydromatrix mixtures for the eight field
samples and six QC samples processed for both PCDD/PCDF, TCX, HCX and PCB
analyses were placed into Accelerated Solvent Extraction (ASE) cells and spiked with
BC,-labeled PCB internal standard solutions. Matrix spike, matrix spike duplicate, and
the laboratory control spike (LCS) samples were spiked with native PCBs at this time.
The spiking level for these 14 samples for both internal and matrix spike solutions was
at twice the typical spiking level to accommodate the sample being split in half for
separate PCB and PCDD/PCDF/TCX/HCX cleanup. The samples were ASE extracted
using MeCl,: hexane (1:1). Each extract was then spiked with 13C,,-labeled PCB
cleanup standards for monitoring recovery of analytes through the cleanup procedures.
Each extract was acid washed. After the acid wash step, the 14 samples for both PCB
and PCDD/PCDF/TCX/HCX were split in half. Half of each extract was submitted for
PCB cleanup which included acid/base silica, alumina, followed by additional acid/base
silica cleanup columns. The tissue extracts were spiked with 13C,,-labeled PCB
recovery standards and concentrated to a final sample volume of 50 pL. One sample
(48985-53-15 LPX-AE-4002-0000-01) experienced loss of a significant amount of
extract during a K-D concentration step resulting in lower recovery of internal standards
for that sample.

PCB Analysis — Each extract was analyzed by gas chromatography/high resolution
mass spectrometry (GC/HRMS) in the selected ion-monitoring mode at a resolution of
10,000 or greater. An SPB-Octyl column was used for analysis of the PCB congeners.

The continuing calibrations met Method criteria at all times for the native PCB analytes.
Several internal standards did not meet method criteria during continuing calibration.

In these instances, average daily response factors were used to report internal standard
concentrations.

The following revisions to Method 1668A as well as several items to note specifically
related to these analyses are summarized below:

1. Quality control samples processed with this batch of samples included one method
blank, one LCS, one fish standard reference material, one matrix spike, one matrix
spike duplicate, and one sample prepared in duplicate.

2. The GC/HRMS instrumentation was calibrated for PCBs using a 6-point calibration
of a subset of PCB congeners to assess linearity of the calibration range, and a
single point 209 calibration to generate response factors for each PCB congener.
The range of the 6 point calibration corresponds to the following levels in the
samples assuming an average sample wet weight of 5 g of tissue and a final sample
volume of 50 uL: 2.0 to 20,000 pg/g wet.

Any additional minor revisions to Method 1668A are fully documented in the analytical
record.
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PCB CONGENERS TISSUE QA/QC SUMMARY
QC Batch 48985-53 and -56— Whole Body Fish

HOLDING
TIMES:

DETECTION
LIMITS:

BLANKS:

LABORATORY
CONTROL
SAMPLE

Samples were prepared for analysis in one analytical batch. Several samples had to be
extracted on the next day due to a malfunction of the ASE extraction system. Samples
were extracted within 7 weeks of collection and analyzed within 3.5 months of
extraction.

Batch Extraction Date Analysis Date
48985-53 877 10/18-11/26/2001
48985-56 8/8 10/18-11/26/2001

PCB results are reported relative to the sample-specific reporting limits (also referred to
as QL in the QAPP) for that compound. The sample-specific RL is based on the EML
(estimated minimum level) for each individual PCB congener listed in Method 1668A,
Table 2, adjusted for the amount of sample extracted as follows:

RL = (EMLY Sample size

Where,
EML = (pg/g EML value from Method 1668A, Table 2) x 10
to adjust for an assumed sample volume of 10 g in the table
Sample Size = approximately 5-g wet

Limited project detection limit goals were available for the PCB congeners. For
congeners which had a detection limit goal, achieved RLs did not meet the goals in
many instances. As noted in the QAPP, the project detection limit goals are provided
for perspective rather than as a requirement for the analytical methods. If detection
limits cannot be achieved, this will be addressed in the uncertainty discussions in the
risk assessment.

One laboratory method blank was processed with the analytical batch. Blanks are
analyzed to ensure that the sample extraction and analysis methods were free of
contamination.

48985-53- Many PCB congeners were detected at a trace level as is common in low-
level HRMS PCB analysis due to the prevalence of PCBs in the environment
contributing to background; however, the levels detected were below the reporting level
for all but the co-eluting PCBs 28/20/21/33 and PCBs 52/73/43.

All levels of 52/73/43 detected in samples were >10x blank level and as such did not
require “B” flags. Sample 48985-56-10 (GMP-AE-5001-0000-01) was the only sample
where PCB 28/20/21/33 was not detected >10x blank level. As aresult PCB
28/20/21/33 in sample 48985-56-10 was the only analyte that required the “B” flag.

A laboratory control sample (LCS) was prepared with the analytical batch. The percent
recoveries of target compounds were calculated to measure data quality in terms of

accuracy.

48985-53 and -56- The recovery of PCBs in the LCS sample were within the 50-150%
criteria found in Table 6 of Method 1668A.
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PCB CONGENERS TISSUE QA/QC SUMMARY
QC Batch 48985-53 and -56— Whole Body Fish

MATRIX
SPIKES:

INTERNAL
STANDARDS:

REPLICATES:

SRM:

REFERENCES:

One matrix spike (MS)/matrix spike duplicate (MSD) sample set was prepared with the
batch to measure data quality in terms of accuracy and precision. The MS and MSD
were fortified with target compounds to monitor data quality in terms of accuracy and
precision.

48985-53 and -56— For PCBs, the matrix spike recoveries for analytes spiked >5x
background concentration were within the 50-150% limits.

The relative percent difference between matrix spike duplicates was <28% for analytes
spiked >5x the background concentration.

Twenty-seven internal standards were added to each sample prior to processing, three
standards were added after extraction and prior to sample cleanup. Internal standard
recoveries were calculated to measure data quality in terms of accuracy (sample
processing efficiency).

48985-53 and -56— Recoveries of internal standards were within 25-150% for most
analytes in the samples.

As discussed in the method procedure above, one sample (48985-53-15 LPX-AE-4002-
0000-01) experienced loss of a significant amount of extract during a
K-D concentration step resulting in lower recovery of internal standards for that sample.

A laboratory duplicate was prepared with the batch. The RPD between laboratory
replicate analyses for target compounds was calculated to measure data quality in terms
of precision.

48985-53 and -56— Approximately 74% of the PCB congeners detected above the
action level of >3x EML were within the <30 % RPD goal.

A standard reference material (CIL EDF 2526) was prepared with the analytical batch.
The percent difference (PD) between detected concentrations and certified values was
calculated to measure data quality in terms of accuracy.

48985-53— All but one analyte in the SRM were found to be outside the limit of 30%
difference from consensus values. The low SRM recoveries are thought to be due to the
high lipid content of the SRM as discussed in the QA/QC narrative for Whole Body
Fish (SDG 48985-43). In order to compensate for the high lipid content of the SRM,
sample batches extracted after the date this situation was originally discovered in the
PCDD/PCDF/TCX/HCX analyses will have SRM weights adjusted so that the lipid
content of the SRM will be similar to that of the field tissue samples.

Recovery in the whole body fish tissues is demonstrated by very good matrix spike,
matrix spike duplicate, LCS, and internal standard recoveries, indicating that the
analytical procedure is in control.

Battelle 2001. Centredale Manor Restoration Project Superfund Site Baseline Risk

Assessment, Initial Project Planning and Support. Tasks 19-22 QAPP prepared under
contract to USACE NAE. Delivery Order #59. May 23, 2001. 509pp + apps.
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PCB CONGENERS QA/QC SUMMARY
QC Batch 48985-74 — Offal Fish

PROJECT: USACE NAE Delivery Order #01 Centredale
PARAMETER: PCB Congeners by High Resolution Mass Spectrometry (HRMS)
LABORATORY: Battelle, Columbus, OH

MATRIX: Offal Fish
SAMPLE Whole body fish, offal, and fillet tissues were received at Battelle MSL in multiple
CUSTODY: events between June 21, 2001 and July 10, 2001. Fish samples were processed and

tissue homogenates shipped to Battelle Columbus for Dioxin/Furan/y/TCX/HCX and
PCB congener analyses.

Fish tissue homogenates were received at Battelle Columbus between July 19, 2001
and July 31, 2001. Samples were received in good condition and the cooler
temperatures upon receipt ranged from 0.3 to 10.3 °C.

In accordance with the QAPP (Battelle, 2001), approximately 20% of the whole
body, fillet and offal fish tissue samples received were analyzed for PCBs by
HRMS. Samples for PCB analysis were prepared in a total of five analytical batches
in the laboratory, as follows:

Batches 48985-35, -48985-53, and 48985-56 — whole body samples
Batches 48985-84 and 48985-74 — fillet and offal samples

This QA/QC narrative will discuss results from batch 48985-74 only. QA/QC
narratives are also provided for all other analytical batches.

QA/QC MEASUREMENT PERFORMANCE CRITERIA:

MS/MSD
Replicate Achieved Project
Reference Surrogate LCS/MS SRM Relative RL Goals *
Method Blank Recovery Recovery % Diff.  Precision (pg/g wet) (pg/g wet)
PCB L-32  <5xEML, 25-150% LCS: — <30% <30% rppD MDLlisted  Selected
Congeners | Baelle or Recovery ~ 0-150% PD* foratleast ~ foreach congeners
SOP associated MS: 50- 90% of sample is range from
ASAT.II-  samples > 150% analytes ¢ EML from —0.007-61.6,
009 10x blank Recovery 1668A most do not
Table 2 have an
values for at least . ;
adjusted for available goal
90% of
b the amount
congeners
of sample
extracted

? Method 1668A, Table 6 OPR requirements for native PCBs.
® Analyte concentration in MS/MSD must be >5x background to be used for data quality assessment.
¢ Certified values must be >3x the EML.

3 Sample replicate precision: concentrations in sample replicate must be >3x the EML.
* = Range of HH goal and ECO goal from Table #9b of QAPP (pp 85-89 of 509)
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PCB CONGENERS QA/QC SUMMARY
QC Batch 48985-74 — Offal Fish

METHOD:

Offal fish tissue samples were processed and analyzed for the extended list of PCB
congeners following methods described in Battelle’s Quality Assurance Project Plan
(Battelle, 2001). Briefly,

Sample Preparation — The samples were processed in BATCH 48985-74. Aliquots of
each homogenized tissue were weighed into individual jars and mixed with
Hydromatrix drying agent. Approximately [0 g wet weight of each tissue sample was
used. Thirteen of the field samples were prepared for PCDD/PCDF, TCX, and HCX
only, six of the field samples and all of six QC samples were prepared for PCB analysis
in addition to PCDD/PCDF, TCX, and HCX. The tissue/Hydromatrix mixtures for the
six field samples and six QC samples processed for both PCDD/PCDF, TCX, HCX and
PCB analyses were placed into Accelerated Solvent Extraction (ASE) cells and spiked
with '°C,,-labeled PCB internal standard solutions. Matrix spike, matrix spike
duplicate, and the laboratory control spike (LCS) samples were spiked with native
PCBs at this time. The spiking level for these 12 samples for both internal and matrix
spike solutions was at twice the typical spiking level to accommodate the sample being
split in half for separate PCB and PCDD/PCDF/TCX/HCX cleanup. The samPles were
ASE extracted using MeCl;: hexane (1:1). Each extract was then spiked with 3C12-
labeled PCB cleanup standards for monitoring recovery of analytes through the cleanup
procedures. Each extract was acid washed. After the acid wash step, the 12 samples for
both PCB and PCDD/PCDF/TCX/HCX were split in half. Half of each extract was
submitted for PCB cleanup which included acid/base silica, alumina, followed by
additional acid/base silica cleanup columns. The tissue extracts were spiked with BC-
labeled PCB recovery standards and concentrated to a final sample volume of 50 pL.

PCB Analysis — Each extract was analyzed by gas chromatography/high resolution
mass spectrometry (GC/HRMS) in the selected ion-monitoring mode at a resolution of
10,000 or greater. An SPB-Octyl column was used for analysis of the PCB congeners.

The following revisions to Method 1668A as well as several items to note specifically
related to these analyses are summarized below:

1. Quality control samples processed with this batch of samples included one method
blank, one LCS, one fish standard reference material, one matrix spike, one matrix
spike duplicate, and one sample prepared in duplicate.

2. The GC/HRMS instrumentation was calibrated for PCBs using a 6-point calibration
of a subset of PCB congeners to assess linearity of the calibration range, and a
single point 209 calibration to generate response factors for each PCB congener.
The range of the 6 point calibration corresponds to the following levels in the
samples assuming an average sample wet weight of 5 g of tissue and a final sample
volume of 50 pL: 2.0 to 20,000 pg/g wet.

Any additional minor revisions to Method 1668A are fully documented in the analytical
record.
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PCB CONGENERS QA/QC SUMMARY
QC Batch 48985-74 — Offal Fish

HOLDING
TIMES:

DETECTION
LIMITS:

BLANKS:

LABORATORY
CONTROL
SAMPLE

MATRIX
SPIKES:

Offal samples were prepared for analysis in one analytical batch. Samples were
extracted within just over 2 months of collection and analyzed within 2 months of
extraction.

Batch Extraction Date Analysis Date
48985-74 8/23/2001 10/21-22/2001

PCB results are reported relative to the sample-specific reporting limits (also referred to
as QL in the QAPP) for that compound. The sample-specific RL is based on the EML
(estimated minimum level) for each individual PCB congener listed in Method 1668A,
Table 2, adjusted for the amount of sample extracted as follows:

RL = (EML)/ Sample size

Where,
EML = (pg/g EML value from Method 1668A, Table 2) x 10
to adjust for an assumed sample volume of 10 g in the table
Sample Size = approximately 5-g wet

Limited project detection limit goals were available for the PCB congeners. For
congeners which had a detection limit goal, achieved RLs did not meet the goals in
many instances. As noted in the QAPP, the project detection limit goals are provided
for perspective rather than as a requirement for the analytical methods. If detection
limits cannot be achieved, this will be addressed in the uncertainty discussions in the
risk assessment.

One laboratory method blank was processed with the analytical batch. Blanks are
analyzed to ensure that the sample extraction and analysis methods were free of
contamination.

48985-74— Many PCB congeners were detected at a trace level as is common in low-
level HRMS PCB analysis due to the prevalence of PCBs in the environment
contributing to background; however, all levels detected were below the reporting level.

A laboratory control sample (LCS) was prepared with the analytical batch. The percent
recoveries of target compounds were calculated to measure data quality in terms of
accuracy.

48985-74- The recovery of PCBs in the LCS sample were within the 50-150% criteria
found in Table 6 of Method 1668A.

One matrix spike (MS)/matrix spike duplicate (MSD) sample set was prepared with the
batch to measure data quality in terms of accuracy and precision. The MS and MSD
were fortified with target compounds to monitor data quality in terms of accuracy and
precision.

48985-74- For PCBs, the matrix spike recoveries for analytes spiked >5x background
concentration were within the 50-150% limits. The relative percent difference between

matrix spike duplicates was <11% for analytes spiked >5x the background
concentration.
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PCB CONGENERS QA/QC SUMMARY
QC Batch 48985-74 ~ Offal Fish

INTERNAL
STANDARDS:

REPLICATES:

SRM:

REFERENCES:

Twenty-seven internal standards were added to each sample prior to processing, three
standards were added after extraction and prior to sample cleanup. Internal standard
recoveries were calculated to measure data quality in terms of accuracy (sample
processing efficiency).

48985-74- Recoveries of internal standards were within 25-150% for most analytes in
the field samples. The few that are outside of these limits are flagged in the report
tables. Results outside the limits are expected to have minimal impact on reported
results because of the use of isotope dilution or in instances where the native PCB does
not have a '*C,;-labeled analog, the average area of all standards of the same
chlorination level are used, minimizing the effect of any single standard.

A laboratory duplicate was prepared with the batch. The RPD between laboratory
replicate analyses for target compounds was calculated to measure data quality in terms
of precision.

48985-74- All but four of the PCB congeners detected above the action level of >3x
EML were within the <30 % RPD goal. The four outliers ranged from 31-46% RPD.

A standard reference material (CIL EDF 2526) was prepared with the analytical batch.
The percent difference (PD) between detected concentrations and certified values was
calculated to measure data quality in terms of accuracy.

48985-74— All analytes in the SRM were found to be outside the limit of 30%
difference from consensus values. The low SRM recoveries are thought to be due to the
high lipid content of the SRM as discussed in the QA/QC narrative for Whole Body
Fish (SDG 48985-43). In order to compensate for the high lipid content of the SRM,
sample batches extracted after the date this situation was originally discovered in the
PCDD/PCDF/TCX/HCX analyses will have SRM weights adjusted so that the lipid
content of the SRM will be similar to that of the field tissue samples.

Recovery in the whole body fish tissue is demonstrated by very good matrix spike,
matrix spike duplicate, LCS, and internal standard recoveries, indicating that the
analytical procedure is in control.

Battelle 2001. Centredale Manor Restoration Project Superfund Site Baseline Risk

Assessment, Initial Project Planning and Support. Tasks 19-22 QAPP prepared under
contract to USACE NAE. Delivery Order #59. May 23, 2001. 509pp + apps.
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PCB CONGENERS QA/QC SUMMARY
QC Batch 48985-84 - Fillet Fish

PROJECT: USACE NAE Delivery Order #01 Centredale
PARAMETER: PCB Congeners by High Resolution Mass Spectrometry (HRMS)
LABORATORY: Battelle, Columbus, OH

MATRIX: Fillet Fish
SAMPLE Whole body fish, offal, and fillet tissues were received at Battelle MSL in multiple
CUSTODY: events between June 21, 2001 and July 10, 2001. Fish samples were processed and

tissue homogenates shipped to Battelle Columbus for Dioxin/Furan/TCX/HCX and
PCB congeher analyses.

Fish tissue homogenates were received at Battelle Columbus between July 19, 2001
and July 31, 2001. Samples were received in good condition and the cooler
temperatures upon receipt ranged from 0.3 to 10.3 °C.

In accordance with the QAPP (Battelle, 2001), approximately 20% of the whole
body, fillet and offal fish tissue samples received were analyzed for PCBs by
HRMS. Samples for PCB analysis were prepared in a total of five analytical batches
in the laboratory, as follows:

Batches 48985-35, -48985-53, and 48985-56 — whole body samples
Batches 48985-84 and 48985-74 — fillet and offal samples

This QA/QC narrative will discuss results from batch 48985-84 only. QA/QC
narratives are also provided for all other analytical batches.

QA/QC MEASUREMENT PERFORMANCE CRITERIA:

MS/MSD
Replicate Achieved Project
Reference Surrogate LCS/MS SRM Relative RL Goals *
Method Blank Recovery Recovery % Diff.  Precision (pg/g wet) (pg/g wet)
PCB L-32 <5x EML, 25-150% LCS: . <30% <30% RPD MDL listed Selected
Congeners Battelle or Recovery 50-150% PD for at least for each congeners
SOop associated MS: 50- 90% of sample is range from
ASAT.II- samples > 150% analytes >4 EML from 0.007-61.6,
009 10x blank Recovery '11‘6[?18}\2 m(}),St do not
I able ave an
vaes fo;(;a;lez;st adjusted for available goal
°0 b the amount
congeners of sample
extracted

* Method 1668A, Table 6 OPR requirements for native PCBs.
® Analyte concentration in MS/MSD must be >5x background to be used for data quality assessment.
© Certified values must be >3x the EML.

4 Sample replicate precision: concentrations in sample replicate must be >3x the EML.
* = Range of HH goal and ECO goal from Table #9b of QAPP (pp 85-89 of 509)
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PCB CONGENERS QA/QC SUMMARY
QC Batch 48985-84 - Fillet Fish

METHOD:

Fillet fish tissue samples were processed and analyzed for the extended list of PCB
congeners following methods described in Battelle’s Quality Assurance Project Plan
(Battelle, 2001). Briefly,

Sample Preparation — The samples were processed in BATCH 48985-84. Aliquots of
each homogenized tissue were weighed into individual jars and mixed with
Hydromatrix drying agent. Approximately 10 g wet weight of each tissue sample was
used. Thirteen of the field samples were prepared for PCDD/PCDF, TCX, and HCX
only, six of the field samples and all of six QC samples were prepared for PCB analysis
in addition to PCDD/PCDF, TCX, and HCX. The tissue/Hydromatrix mixtures for the
six field samples and six QC samples processed for both PCDD/PCDF, TCX, HCX and
PCB analyses were placed into Accelerated Solvent Extraction (ASE) cells and spiked
with I3C,z-labeled PCB internal standard solutions. Matrix spike, matrix spike
duplicate, and the laboratory control spike (LLCS) samples were spiked with native
PCBs at this time. The spiking level for these 12 samples for both internal and matrix
spike solutions was at twice the typical spiking level to accommodate the sample being
split in half for separate PCB and PCDD/PCDF/TCX/HCX cleanup. The sam?les were
ASE extracted using MeCl,: hexane (1:1). Each extract was then spiked with 3C|2-
labeled PCB cleanup standards for monitoring recovery of analytes through the cleanup
procedures. Each extract was acid washed. After the acid wash step, the 12 samples for
both PCB and PCDD/PCDF/TCX/HCX were split in half. Half of each extract was
submitted for PCB cleanup which included acid/base silica, alumina, followed by
additional acid/base silica cleanup columns. The tissue extracts were spiked with '3C,2—
labeled PCB recovery standards and concentrated to a final sample volume of 50 pL.

PCB Analysis — Each extract was analyzed by gas chromatography/high resolution
mass spectrometry (GC/HRMS) in the selected ion-monitoring mode at a resolution of
10,000 or greater. An SPB-Octyl column was used for analysis of the PCB congeners.

The following revisions to Method 1668 A as well as several items to note specifically
related to these analyses are summarized below:

1. Quality control samples processed with this batch of samples included one method
blank, one LCS, one fish standard reference material, one matrix spike, one matrix
spike duplicate, and one sample prepared in duplicate.

2. The GC/HRMS instrumentation was calibrated for PCBs using a 6-point calibration
of a subset of PCB congeners to assess linearity of the calibration range, and a
single point 209 calibration to generate response factors for each PCB congener.
The range of the 6 point calibration corresponds to the following levels in the
samples assuming an average sample wet weight of 5 g of tissue and a final sample
volume of 50 pL: 2.0 to 20,000 pg/g wet.

3. The 12-hour continuing calibrations were within limits for native PCBs at all times.
Several internal standard analytes exceeded the Method 1668A Table 6 criteria. In
these instances, an average daily response factor for the analytes out of limits was
used to calculate analyte concentrations rather than the single point 209 calibration
response factors.

Any additional minor revisions to Method 1668 A are fully documented in the analytical
record.
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PCB CONGENERS QA/QC SUMMARY
QC Batch 48985-84 — Fillet Fish

HOLDING
TIMES:

DETECTION
LIMITS:

BLANKS:

LABORATORY
CONTROL
SAMPLE

MATRIX
SPIKES:

Fillet samples were prepared for analysis in one analytical batch. Samples were
extracted within just over 2 months of collection and analyzed within 2 months of
extraction.

Batch Extraction Date Analysis Date
48985-84 8/27/2001 10/23-24/2001

PCB results are reported relative to the sample-specific reporting limits (also referred to
as QL in the QAPP) for that compound. The sample-specific RL is based on the EML
(estimated minimum level) for each individual PCB congener listed in Method 1668A,
Table 2, adjusted for the amount of sample extracted as follows:

RL = (EML)/ Sample size

Where,
EML = (pg/g EML value from Method 1668A, Table 2) x 10
to adjust for an assumed sample volume of 10 g in the table
Sample Size = approximately 5-g wet

Limited project detection limit goals were available for the PCB congeners. For
congeners which had a detection limit goal, achieved RLs did not meet the goals in
many instances. As noted in the QAPP, the project detection limit goals are provided
for perspective rather than as a requirement for the analytical methods. If detection
limits cannot be achieved, this will be addressed in the uncertainty discussions in the
risk assessment.

One laboratory method blank was processed with the analytical batch. Blanks are
analyzed to ensure that the sample extraction and analysis methods were free of
contamination.

48985-84- Many PCB congeners were detected at a trace level as is common in low-
level HRMS PCB analysis due to the prevalence of PCBs in the environment
contributing to background; however, all levels detected were below the reporting level.

A laboratory control sample (LCS) was prepared with the analytical batch. The percent
recoveries of target compounds were calculated to measure data quality in terms of
accuracy.

48985-84- The recovery of PCBs in the LCS sample were within the 50-150% criteria
found in Table 6 of Method 1668A for all but PCB 118 which was recovered at 153%.

One matrix spike (MS)/matrix spike duplicate (MSD) sample set was prepared with the
batch to measure data quality in terms of accuracy and precision. The MS and MSD
were fortified with target compounds to monitor data quality in terms of accuracy and
precision.

48985-84- For PCBs, the matrix spike recoveries for analytes spiked >5x background
concentration were within the 50-150% limits. The relative percent difference between

matrix spike duplicates was <19% for analytes spiked >5x the background
concentration.
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PCB CONGENERS QA/QC SUMMARY
QC Batch 48985-84 — Fillet Fish

INTERNAL
STANDARDS:

REPLICATES:

SRM:

REFERENCES:

Twenty-seven internal standards were added to each sample prior to processing, three
standards were added after extraction and prior to sample cleanup. Internal standard
recoveries were calculated to measure data quality in terms of accuracy (sample
processing efficiency).

48985-84— Recoveries of internal standards were within 25-150% for most analytes in
all samples. The few that are outside of these limits are flagged in the report tables.

Results outside the limits are expected to have minimal impact on reported results
because of the use of isotope dilution or in instances where the native PCB does not
have a '>C,,-labeled analog, the average area of all standards of the same chlorination
level are used, minimizing the effect of any single standard.

A laboratory duplicate was prepared with the batch. The RPD between laboratory
replicate analyses for target compounds was calculated to measure data quality in terms
of precision.

48985-84— All of the PCB congeners detected above the action level of >3x EML were
within the <30 % RPD goal.

A standard reference material (CIL EDF 2526) was prepared with the analytical batch.
The percent difference (PD) between detected concentrations and certified values was
calculated to measure data quality in terms of accuracy.

48985-84— Four out of five analytes in the SRM were found to be outside the limit of
30% difference from consensus values. The low SRM recoveries are thought to be due
to the high lipid content of the SRM as discussed in the QA/QC narrative for Whole
Body Fish (SDG 48985-43). In order to compensate for the high lipid content of the
SRM, sample batches extracted after the date this situation was originally discovered in
the PCDD/PCDF/TCX/HCX analyses will have SRM weights adjusted so that the lipid
content of the SRM will be similar to that of the field tissue samples.

Recovery in the fillet fish tissues is demonstrated by very good matrix spike, matrix
spike duplicate, LCS, and internal standard recoveries, indicating that the analytical
procedure is in control.

Battelle 2001. Centredale Manor Restoration Project Superfund Site Baseline Risk

Assessment, Initial Project Planning and Support. Tasks 19-22 QAPP prepared under
contract to USACE NAE. Delivery Order #59. May 23, 2001. 509pp + apps.
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QUALITY ASSURANCE STATEMENT

Project Title: USACE/NED, Centredale Manor Task 22 Whole Body Fish Tissue Samples, Batch
lof2

Project Number: G487002-22A2

Description of Data: __ Fish tissue samples for PCB

Description of audit and review activities:

1)Reviewed sample preparation Laboratory Record Books (LRB). Tracked COC from sample receipt
to analytical injection. Reviewed standard/spike preparation records. Resolved all resulting LRB
numbers (i.e. sample tracking numbers) with analytical designations. Reviewed data package for data
recording consistent with Good Laboratory Practices (GLP’s).

2)Reviewed analytical (HRMS) data. Reviewed all hand-entered parameters (e.g. sample masses,
sample names, calibration curve date, etc) for each analytical run. Reviewed calibrations results to
ensure that Relative Response Factors (RRF) were £20% of calibration RRF. Reviewed 10% data

transfer to spreadsheets. Reviewed confirmation runs and accurate data transfer.

3)Reviewed spreadsheets. Accessed e-file of excel spreadsheets and reviewed formula and relative and
absolute cell addresses to ensure accurate data transposition.

4)Reviewed report. Ensured report accurately reflected raw data and resulting spreadsheets.

Description of outstanding issues or deficiencies which may affect data quality:
1) Minor QC issues were submitted to the analytical staff for correction, no outstanding issues present.
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QUALITY ASSURANCE STATEMENT

Project Title: USACE/NED, Centredale Manor Task 22 Whole Body Fish Tissue Samples, Batch
20f2

Project Number: G487002-22A2

Description of Data: __ Fish tissue samples for PCBs

Description of audit and review activities:

1)Reviewed sample preparation Laboratory Record Books (LRB). Tracked COC from sample receipt
to analytical injection. Reviewed stand