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DIOXIN/FURAWTCX/HCX QA/QC SUMMARY
 
QC Batch 48985-35 - Whole Body Fish
 

PROJECT: 

PARAMETER: 

LABORATORY: 

MATRIX: 

SAMPLE 
CUSTODY: 

USAGE NAE Delivery Order #01 Centredale 

Dioxin/Furan/TCX/HCX by High Resolution Mass Spectrometry (HRMS) 

Battelle, Columbus, OH 

Whole body fish 

Whole body fish were received at Battelle MSL in multiple 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 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 (all samples except American 
eel and white sucker from Allendale Pond received at <6°C) 

Whole body, fillet and offal fish tissue samples were prepared in a total of eight 
analytical batches in the laboratory, as follows 

Batches 48985-35, -53, -56, -67, and -43 — whole body samples 
Batches 48985-74,48985-84, and 49038-12 — 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) 

Dioxin/ 
Furan/ 
HCX/ 
TCX 

L-23 
Battelle 

SOP 
ASAT II

<5x
MDL,

or 
associat 

 25-150% 
 Recovery 

LCS
Method
1613B, 
Table 6 

 <30% 
PDC 

<30% 
RPDbd 

Tetras and 
TCX 05 

-543 

TCX N/A 
Tetras 
0 0007 
00616 

001-02 ed OPRa Penta

samples 
> lOx 
blank 
values 

MS 50
120%1 £.\J /U 

Recovery b 

Hepta 
248-
543 

Penta-
Hepta 

00007
0616 

Octas 
497- Octas 7 
1086 61 6 

HCX HCX 
1988- 00007
4345 000616 

a Method 1613B, Table 6 OPR requirements documented on LCS summary report table 
b Analyte concentration in MS/MSD must be >5x background to be used for data quality assessment 
c Certified values must be >5x the MDL 
d Sample replicate precision concentrations in sample replicate must be >10x the MDL 
* Project detection limit goals vary by analyte - see Worksheet #9b in the project QAPP (Battelle, 2001) for detection limit 
goals by analyte 
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DIOXIN/FURAN/TCX/HCX QA/QC SUMMARY
 
QC Batch 48985-35 - Whole Body Fish
 

METHOD: Whole body fish tissue samples were were processed and analyzed for seventeen 
2,3,7,8-substituted polychlorinated dibenzo-p-dioxins and dibenzofurans 
(PCDD/PCDF), 2,3,6.7-tetrachloroxanthene (TCX), and 1,2,4,5,7,8
hexachloroxanthene (HCX) 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 
were placed into Accelerated Solvent Extraction (ASE) cells and spiked with I3C|2
labeled PCDD/PCDF internal standard solutions. Matrix spike, matrix spike duplicate, 
and the laboratory control spike (LCS) samples were spiked with native PCDD/PCDF, 
TCX, and HCX at this time. Note that the 13 samples also prepared for PCB analysis 
received internal and matrix spike solutions at twice the level of the other samples to 
accommodate the sample being split in half for separate PCB and 
PCDD/PCDF/TCX/HCX cleanup. The samples were ASE extracted using MeCl2: 
hexane (1:1). Each extract was then spiked with 2,3,7,8-TCDD-37CI4 cleanup standard 
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, and the remaining half plus the 13 extracts for PCDD/PCDF/TCX/HCX only 
were then processed through acid/base silica, alumina, and carbon cleanup columns. 
The tissue extracts were spiked with 1,2,3,4-TCDD-13C12 and l,2,3,7,8,9-HxCDD-l3C12 

recovery standard and concentrated to a final sample volume of 20 pL. 

PCDD/PCDF/TCX/HCX 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. A DBS column was used for 
initial analysis of the seventeen 2,3,7,8-PCDD/PCDF, TCX, and HCX; and a DB225 
column was used for second column confirmation of 2,3,7,8-TCDF. 

The following revisions to Method 1613 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 PCDD/PCDF at levels specified 
in Method 1613 with one additional calibration standard at concentrations 
equivalent to Yi the level of Method 1613's lowest calibration point. The 
calibration range corresponds to the following levels in the samples assuming an 
average sample wet weight of 10 g of tissue and a final sample volume of 20 uL: 
0.50 to 400 pg/g wet for tetra compounds, 2.50 to 2,000 pg/g wet for penta through 
hepta compounds, and 5.0 to 4,000 pg/g wet for octa compounds. For samples 
whose extracts were split in half, the calibration range is 1.00 to 800 pg/g wet for 
tetra compounds, 5.00 to 4,000 pg/g wet for penta through hepta compounds, and 
10.0 to 8,000 pg/g wet for octa compounds. 
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DIOXIN/FURAN/TCX/HCX QA/QC SUMMARY
 
QC Batch 48985-35 - Whole Body Fish
 

METHOD 
(cont): 

HOLDING 
TIMES: 

DETECTION 
LIMITS: 

BLANKS: 

3.	 2,3,6,7-Tetrachloroxanthene and 1,2,4,5,7,8-hexachIoroxanthene were added to the 
analyte list for these analyses. TCX and HCX were determined by the analysis of 
an initial calibration curve. Ci2-2,3,7,8-TCDD was used as the internal standard 
for TCX and l3C12-l,2,3,7,8,9-HxCDF was used as the internal standard for HCX. 
For TCX, the calibration range corresponds to the following levels in the samples 
assuming an average sample wet weight of 10 g of tissue and a final sample 
volume of 20 ^L: 2.50 to 8,000 pg/g wet; and for HCX the calibration range 
corresponds to the following levels in the samples assuming an average sample wet 
weight of 10 g of tissue and a final sample volume of 20 uL: 20.0 to 8,000 pg/g 
wet. For samples whose extracts were split in half, the TCX ranges from 5.00 to 
16,000 pg/g wet and the HCX ranges from 40.0 to 16,000 pg/g wet. 

Any additional minor revisions to Method 1613 are fully documented in the analytical 
record. 

Samples were prepared for analysis in one analytical batch. Samples were extracted 
within 2 months of collection and analyzed within 16 days of extraction. 

Batch Extraction Date Analysis Date 
48985-35 8/01/2001 8/12-8/14/2001* 

* Second column confirmation analysis was performed on 8/16/2001 

Dioxin/furan, HCX and TCX 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 low calibration standard and adjusted for sample specific 
processing factors and volumes, as follow: 

RL = (Concentration in Low Std. x final extract volume x dilution factors)/ Sample size 

Where, 
Concentration in low standard = 0.25 to 2.5 pg/uL 
Final Extract Volume = 20 u,L 
Dilution Factor = documented in project file 
Sample Size = approximately 5 to 10-g wet 

Achieved RLs did not meet project detection limit goals for most target compounds. 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- Several analytes were detected at a trace level; however, the levels detected 
were below the reporting level. 
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DIOXIN/FURAN/TCX/HCX QA/QC SUMMARY
 
QC Batch 48985-35 - Whole Body Fish
 

LABORATORY
 
CONTROL 
SAMPLE 

MATRIX 
SPIKES: 

INTERNAL 
STANDARDS: 

REPLICATES: 

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 LCS samples met the criteria found in Table 6 of Method 1613, 
Revision B for PCDD/PCDF. 

The percent recovery for TCX and HCX in the LCS were found to be 49% and 47%, 
respectively. There are no applicable accuracy or precision requirements for TCX and 
HCX. These analytes were added to the LCS sample, as they were to the matrix spike 
samples, to investigate how they behave in a typical PCDD/PCDF extraction and 
cleanup process 

One matrix spike (MS)/matnx 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 PCDD/PCDF, the matrix spike recoveries range from 54 - 83%, which 
all fell within the QC limits of 50 -120%. The matrix spike duplicate recovenes for 
PCDD/PCDF range from 76 - 87%, with the exception of 2,3,7,8-TCDD, which has a 
recovery of-38% (reported as 0% recovery). The RPD between duplicates for 
PCDD/PCDF ranged from 1-8%, with the exception of 2,3,7,8-TCDD, which exceeded 
the acceptable range of <30% RPD The spike level for 2,3,7,8-TCDD was not greater 
than 5 times the background level, therefore, the recovery and RPD results for 2,3,7,8
TCDD are not to be used for data quality assessment purposes 

The matrix spike recovery for TCX and HCX were 33% and 91%, respectively, and the 
matrix spike duplicate recoveries for TCX and HCX were 31% and 60%, respectively 
The RPD between duplicates for TCX and HCX were 5 and 41, respectively There are 
no applicable accuracy or precision requirements for TCX and HCX These analytes 
were added to the matrix spike samples to investigate how well they behave in a typical 
PCDD/PCDF extraction and cleanup process. These results demonstrate that HCX is 
well recovered in the process and that TCX is not 

Fifteen internal standards were added to each sample prior to processing, one standard 
was 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- Recovenes of internal standards were within 25-150% for all 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- The percent RPD for the only PCDD/PCDF analyte detected above the 
action level of >10x MDL was 33%, slightly above the 30% limit The RPD for HCX 
was 76% There is no applicable accuracy or precision requirement for HCX 

Page 4 of 5 



DIOXIN/FURANJTCX/HCX QA/QC SUMMARY
 
QC Batch 48985-35 - Whole Body Fish
 

SRM: A standard reference material 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). 

Recovery in the whole body fish tissue is demonstrated by very good matrix spike, 
matrix spike duplicate, LCS, and internal standard recoveries. In order to compensate 
for the high lipid content of the SRM, sample batches extracted after the date of this 
discovery will have SRM weights adjusted so that the lipid content of the SRM will be 
similar to that of the field tissue samples. 

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 US ACE NAE. Delivery Order #59. May 23, 2001. 509pp + apps. 
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DIOXIN/FURAN/TCX/HCX QA/QC SUMMARY
 
QC Batch 48985-43 - Whole Body Fish
 

PROJECT: 

PARAMETER: 

LABORATORY: 

MATRIX: 

SAMPLE 
CUSTODY: 

USAGE NAE Delivery Order #01 Centredale 

Dioxin/Furan/TCX/HCX by High Resolution Mass Spectrometry (HRMS) 

Battelle, Columbus, OH 

Whole body fish 

Whole body fish were received at Battelle MSL in multiple 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 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. (all samples except American 
eel and white sucker from Allendale Pond received at <6°C). 

Whole body, fillet and offal fish tissue samples were prepared in a total of eight 
analytical batches in the laboratory, as follows: 

Batches 48985-35, -53, -56, -67, and -43 — whole body samples 
Batches 48985-74, 48985-84, and 49038-12 — fillet and offal samples 

This QA/QC narrative will discuss results from batch 48985-43 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) 

Dioxin/ L-23 <5x 25-150% LCS: <30% <30% Tetras and TCX N/A 
Furan/ 
HCX/ 

Battelle 
SOP 

MDL,
or 

 Recovery Method
1613B, 

PDC ^pDb d TCX. 0.5 
-0.58 

Tetras : 
0.0007

TCX ASAT.II associat Table 6 00616 

001-02 ed OPR1 Penta

samples 
> lOx 
blank 
values 

MS: 50
120% 

Recovery b 

Hepta: 
2.48
2.92 

Penta-
Hepta: 

0.0007
Of\\f*.DID 

Octas
4.97 Octas- 7 
5.84 61.6 

HCX. HCX: 
19.78- 00007
23.35 000616 

1 Method 1613B, Table 6 OPR requirements documented on LCS summary report table 
b Analyte concentration in MS/MSD must be >5x background to be used for data quality assessment 
c Certified values must be >5x the MDL. 
d Sample replicate precision concentrations in sample replicate must be >10x the MDL 
* Project detection limit goals vary by analyte - see Worksheet #9b in the project QAPP (Battelle, 2001) for detection limit 
goals by analyte. 

Page 1 of 5 



DIOXIN/FURAN/TCX/HCX QA/QC SUMMARY
 
QC Batch 48985-43 - Whole Body Fish
 

METHOD: Whole body fish tissue samples were were processed and analyzed for seventeen 
2,3,7,8-substituted polychlorinated dibenzo-p-dioxins and dibenzofurans 
(PCDD/PCDF), 2,3,6.7-tetrachloroxanthene (TCX), and 1,2,4,5,7,8
hexachloroxanthene (HCX) following methods described in Battelle's Quality 
Assurance Project Plan (Battelle, 2001). Briefly, 

Sample Preparation - The samples were processed in batch 48985-43. 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. The tissue/Hydromatrix mixtures were placed into Accelerated Solvent Extraction 
(ASE) cells and spiked with '3Ci2-labeled PCDD/PCDF internal standard solutions. 
Matrix spike, matrix spike duplicate, and the laboratory control spike (LSC) samples 
were spiked with native PCDD/PCDF, TCX, and HCX at this time. The samples were 
ASE extracted using MeCl2: hexane (1:1). Each extract was then spiked with 2,3,7,8
TCDD-37CLt cleanup standard for monitoring recovery of analytes through the cleanup 
procedures. Each extract was acid washed, then processed through acid/base silica, 
alumina, and carbon cleanup columns. The tissue extracts were spiked with 1,2,3,4
TCDD-I3C12 and l,2,3,7,8,9-HxCDD-l3Ci2 recovery standard and concentrated to a 
final sample volume of 20 u,L. 

PCDD/PCDF/TCX/HCX 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. A DBS column was used for 
initial analysis of the seventeen 2,3,7,8-PCDD/PCDF, TCX, and HCX; and a DB225 
column was used for second column confirmation of 2,3,7,8-TCDF. 

The following revisions to Method 1613 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.	 Second column confirmation of 2,3,7,8-TCDF levels above 0.5 pg/g were 
performed on a DB225 column. Matrix spike, matrix spike duplicate, LCS, and 
the standard reference material, which were spiked with known amounts of 
PCDD/PCDF, were not reanalyzed. 

3.	 The GC/HRMS instrumentation was calibrated for PCDD/PCDF at levels 
specified in Method 1613 with one additional calibration standard at 
concentrations equivalent to Vi the level of Method 1613's lowest calibration 
point. The calibration range corresponds to the following levels in the samples 
assuming an average sample wet weight of 10 g of tissue and a final sample 
volume of 20 nL: 0.50 to 400 pg/g wet for tetra compounds, 2.50 to 2,000 pg/g 
wet for penta through hepta compounds, and 5.0 to 4,000 pg/g wet for octa 
compounds. 
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DIOXIN/FURAN/TCX/HCX QA/QC SUMMARY
 
QC Batch 48985-43 - Whole Body Fish
 

METHOD 
(cont): 

HOLDING 
TIMES: 

DETECTION 
LIMITS: 

BLANKS: 

4.	 2,3,6,7-Tetrachloroxanthene an(j 1,2,4,5,7,8-hexachloroxanthene were added to 
the analyte list for these analyses. TCX and HCX were determined by the 
analysis of an initial calibration curve. 13Ci2-2,3,7,8-TCDD was used as the 
internal standard for TCX and l3C,2-l,2,3,7,8,9-HxCDF was used as the internal 
standard for HCX. For TCX, the calibration range corresponds to the following 
levels in the samples assuming an average sample wet weight of 10 g of tissue 
and a final sample volume of 20 uL: 2.50 to 8,000 pg/g wet; and for HCX the 
calibration range corresponds to the following levels in the samples assuming an 
average sample wet weight of 10 g of tissue and a final sample volume of 20 
UL: 20.0 to 8,000 pg/g wet. 

Any additional minor revisions to Method 1613 are fully documented in the analytical 
record. 

Samples were prepared for analysis in one analytical batch. Samples were extracted 
within 2 months of collection and analyzed within 15 days of extraction. 

Batch Extraction Date Analysis Date 
48985-43 8/2/01 8/9-8/11/2001' 

* Sample GMP-WS-5006-0000-01 was extracted on 8/3/01.
 
**Second column confirmation analysis was performed on 8/16-8/17/2001.
 

Dioxin/furan, HCX and TCX 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 low calibration standard and adjusted for sample specific 
processing factors and volumes, as follow: 

RL = (Concentration in Low Std. x final extract volume x dilution factors)/ Sample size 

Where, 
Concentration in low standard = 0.25 to 2.5 pg/^L 
Final Extract Volume = 20 (iL 
Dilution Factor = documented in project file 
Sample Size = approximately 10-g wet 

Achieved RLs did not meet project detection limit goals for most target compounds. 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. 

48985-43 - OCDD was detected at a trace level; however, the analyte detected was well 
below the reporting level. 
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DIOXIN/FURAN/TCX/HCX QA/QC SUMMARY
 
QC Batch 48985-43 - Whole Body Fish
 

LABORATORY 
CONTROL 
SAMPLE 

MATRIX 
SPIKES: 

INTERNAL 
STANDARDS: 

REPLICATES: 

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. 

48985-43 - The LCS samples met the criteria found in Table 6 of Method 1613, 
Revision B for PCDD/PCDF. 

The percent recoveries for TCX and HCX in the LCS were found to be 3% and 80%, 
respectively. There are no applicable accuracy or precision requirements for TCX and 
HCX. These analytes were added to the LCS sample, as they were to the matrix spike 
samples, to investigate how well they behave in a typical PCDD/PCDF extraction and 
cleanup process. These LCS results, which agree with the matrix spike results 
discussed below, demonstrate that HCX is well recovered in the process, but that TCX 
is not. 

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. 

48985-43 - For PCDD/PCDF, the matrix spike recoveries range from 96 -112% and the 
matrix spike duplicate recoveries range from 96 - 115%, which all fell within the limits 
of 50 - 120%. The RPD between duplicates for PCDD/PCDF ranged from 1-8% and 
were within the < 30% RPD criteria. 

The matrix spike recovery for TCX and HCX were 3% and 73%, respectively and the 
matrix spike duplicate recoveries for TCX and HCX were 4 and 100%, respectively. 
The RPD between duplicates for TCX and HCX were 44% and 31%, respectively. 
There are no applicable accuracy or precision requirements for TCX and HCX. These 
analytes were added to the matrix spike samples to investigate how well they behave in 
a typical PCDD/PCDF extraction and cleanup process. These results demonstrate that 
HCX is well recovered in the process, but that TCX is not. 

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

48985-43 - Recoveries of internal standards were within 25-150% for all 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. 

48985-43 - No analytes were detected above the action level of >10x MDL and so no 
criteria apply to this set of duplicates. 
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DIOXIN/FURAN/TCX/HCX QA/QC SUMMARY
 
QC Batch 48985-43 - Whole Body Fish
 

SRM: A standard reference material 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. 

48985-43 - 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 which is made from salmon (8.56% lipids) and does not 
reflect the recovery of analytes in the whole body fish tissue (average of approximately 
6.639% lipids). In order to compensate for the high lipid content of the SRM, sample 
batches extracted after the date of this discovery 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. 

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 USAGE NAE. Delivery Order #59. May 23, 2001. 509pp + apps. 
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DIOXIN/FURAN/TCX/HCX QA/QC SUMMARY
 
QC Batch 48985-53 and -56- Whole Body Fish
 

PROJECT: 
PARAMETER: 
LABORATORY: 
MATRIX: 
SAMPLE 
CUSTODY: 

USAGE NAE Delivery Order #01 Centredale 

Dioxin/Furan/TCX/HCX by High Resolution Mass Spectrometry (HRMS) 

Battelle, Columbus, OH 

Whole body fish 

Whole body fish were received at Battelle MSL in multiple 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 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 (all samples except American 
eel and white sucker from AHendale Pond received at <6°C) 

Whole body, fillet and offal fish tissue samples were prepared in a total of eight 
analytical batches in the laboratory, as follows 

Batches 48985-35, -53, -56, -67, and -43 — whole body samples 
Batches 48985-74,48985-84, and 49038-12 — fillet and offal samples 

This QA/QC narrative will discuss results from batch 48985-53 and -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) 

Dioxin/ 
Furan/ 
HCX7 
TCX 

L-23 
Battelle 

SOP 
ASAT II
001-02 

<5x
MDL,

or 
associat 

ed 
samples 
> 10x 
blank 
values 

 25-150% 
 Recovery 

LCS
Method
1613B, 
Table 6 
OPR" 

MS 50
120% 

Recovery b 

 <30% 
PDC 

<30% 
RPDbd 

Tetras and 
TCX 05 
-1 38 

Penta-
Hepta 
249-
689 

Octas 

TCX N/A 
Tetras 
00007
00616 

Penta-
Hepta 

00007
0616 

498- Octas 7-
1378 61 6 

HCX HCX 
1994- 00007
55 13 000616 

" Method 1613B, Table 6 OPR requirements documented on LCS summary report table 
b Analyte concentration in MS/MSD must be >5x background to be used for data quality assessment 
c Certified values must be >5x the MDL 
d Sample replicate precision concentrations in sample replicate must be >1 Ox the MDL 
* Project detection limit goals vary by analyte - see Worksheet #9b in the project QAPP (Battelle, 2001) for detection limit 
goals by analyte 

Page 1 of 5 



DIOXIN7FURAN/TCX/HCX QA/QC SUMMARY
 
QC Batch 48985-53 and -56- Whole Body Fish
 

METHOD: Whole body fish tissue samples were were processed and analyzed for seventeen 
2,3,7,8-substituted polychlonnated dibenzo-p-dioxins and dibenzofurans 
(PCDD/PCDF), 2,3,6 7-tetrachIoroxanthene (TCX), and 1,2,4,5,7,8
hexachloroxanthene (HCX) following methods described in Battelle's Quality 
Assurance Project Plan (Battelle, 2001) Briefly, 

Sample Preparation - All 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 in batch 48985-56 Aliquots of each homogenized tissue were 
weighed into individual jars and mixed with Hydromatnx drying agent Approximately 
10 g wet weight of each tissue sample was used Twelve tissues were prepared for 
PCDD/PCDF, TCX, and HCX only while 8 tissues plus all six QC samples were 
prepared for PCB analysis in addition to PCDD/PCDF and HCX Note that 

•	 TCX was not spiked into the LCS and MS/MSD prepared with this batch of 
samples - as samples were screened for presence of TCX only, 

•	 Further, TCX was only required to be spiked into one set of LCS and MS/MSD 
samples to demonstrate the recovery of TCX, by sample type (e g , tissue, 
sediment, soil), from the analytical procedure See QA/QC narratives for whole 
body tissue batches 48985-35 and 48985-43 for analytical recovery of TCX in 
tissue type samples 

The tissue/Hydromatnx mixtures were placed into Accelerated Solvent Extraction 
(ASE) cells and spiked with l3Ci2-labeled PCDD/PCDF internal standard solutions 
Matrix spike, matrix spike duplicate, and the laboratory control spike (LCS) samples 
were spiked with native PCDD/PCDF, TCX, and HCX at this time Note that the 
samples prepared for both PCDD/PCDF/TCX/HCX and PCB analysis received internal 
standard and matrix spike standards at twice the usual level to accommodate the sample 
being split in half for separate PCB and PCDD/PCDF/TCX/HCX cleanup The samples 
were ASE extracted using MeCl2 hexane(l 1) Each extract was then spiked with 
2,3,7,8-TCDD- 7CL» cleanup standard for monitoring recovery of analytes through the 
cleanup procedures Each extract was acid washed After the acid wash step, the 
samples for both PCB and PCDD/PCDF/TCX/HCX were split in half with half the 
extract submitted for PCB cleanup The remaining half plus samples for 
PCDD/PCDF/TCX/HCX only were then processed through acid/base silica, alumina, 
and carbon cleanup columns The tissue extracts were spiked with 1,2,3,4 TCDD-I3C|2 
and l,2,3,7,8,9-HxCDD-13C|2 recovery standard and concentrated to a final sample 
volume of 20 jaL 

PCDD/PCDF/TCX/HCX Analysis - Each extract was analyzed by gas 
chromatography/high resolution mass spectrometry (GC/HRMS) in the selected lon
monitormg mode at a resolution of 10,000 or greater A DB5 column was used for 
initial analysis of the seventeen 2,3,7,8-PCDD/PCDF, TCX, and HCX 

The following revisions to Method 1613 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 
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DIOXIN/FURAN/TCX/HCX QA/QC SUMMARY
 
QC Batch 48985-53 and -56 - Whole Body Fish
 

METHOD 2. The GC/HRMS instrumentation was calibrated for PCDD/PCDF at levels specified 
(cont): in Method 1613 with one additional calibration standard at concentrations 

equivalent to Vi the level of Method 1613's lowest calibration point. The 
calibration range corresponds to the following levels in the samples assuming an 
average sample wet weight of 10 g of tissue and a final sample volume of 20 uL: 
0.50 to 400 pg/g wet for tetra compounds, 2.50 to 2,000 pg/g wet for penta through 
hepta compounds, and 5.0 to 4,000 pg/g wet for octa compounds. For samples 
whose extracts were split in half, the calibration range is 1.00 to 800 pg/g wet for 
tetra compounds, 5.00 to 4,000 pg/g wet for penta through hepta compounds, and 
10.0 to 8,000 pg/g wet for octa compounds. 

3.	 2,3,6,7-Tetrachloroxanthene and 1,2,4,5,7,8-hexachloroxanthene were added to the 
analyte list for these analyses. TCX and HCX were determined by the analysis of 
an initial calibration curve. 2,3,7,8-TCDD-l3C12 was used as the internal standard 
for TCX and l,2,3,7,8,9-HxCDF-13C12 was used as the internal standard for HCX. 
For TCX, the calibration range corresponds to the following levels in the samples 
assuming an average sample wet weight of 10 g of tissue and a final sample 
volume of 20 uL: 2.50 to 8,000 pg/g wet; and for HCX the calibration range 
corresponds to the following levels in the samples assuming an average sample wet 
weight of 10 g of tissue and a final sample volume of 20 jaL: 20.0 to 8,000 pg/g 
wet. For samples whose extracts were split in half, the TCX ranges from 5.00 to 
16,000 pg/g wet and the HCX ranges from 40.0 to 16,000 pg/g wet. 

Any additional minor revisions to Method 1613 are fully documented in the analytical 
record. 

Calibrations - Please note all of the 12-hour continuing calibrations met the criteria 
found in Table 6 of Method 1613 for all analytes with the following exception. The 
results for l,2,3,4,7,8,9-HpCDF-13Cl2 for the end-of-the-day continuing calibration 
standard for the final analysis day for this sample set was outside the limits found in 
Table 6 of Method 1613. An electrical glitch/blip that occurred during the run caused a 
higher than normal response for this labeled isomer. It is believed that the glitch/blip 
did not affect any other analyses and as a result an average daily response factor for 
1,2,3,4,7,8,9-HpCDF-l3C12 was not used. The continuing calibrations meet criteria at 
all other times during the analysis. 

HOLDING Samples were prepared for analysis in one analytical batch. Samples were extracted 
TIMES: within 2 months of collection and analyzed within 10 days of extraction. 

Batch Extraction Date Analysis Date 
48985-53 8/07/01* 8/15-8/17/2001 

* Select samples re-extracted on 8/08/01 in batch 48985-56 
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DIOXIN/FURAN/TCX/HCX QA/QC SUMMARY
 
QC Batch 48985-53 and -56 - Whole Body Fish
 

DETECTION 
LIMITS: 

BLANKS: 

LABORATORY
 
CONTROL 
SAMPLE 

MATRIX 
SPIKES: 

Dioxin/furan, HCX and TCX 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 low calibration standard and adjusted for sample specific 
processing factors and volumes, as follow 

RL = (Concentration in Low Std x final extract volume x dilution factors)/ Sample size 

Where, 
Concentration in low standard = 0 25 to 2.5 pg/uL 
Final Extract Volume = 20 \iL 
Dilution Factor = documented in project file 
Sample Size = approximately 5 to 10-g wet 

Achieved RLs did not meet project detection limit goals for most target compounds 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 and -56 - Several analytes were detected at a trace level, however, the 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 

48985-53 and -56 - The LCS samples met the criteria found in Table 6 of Method 
1613, Revision B for PCDD/PCDF 

The percent recovery for HCX in the LCS was found to be 58% There are no 
applicable accuracy or precision requirements for HCX This analyte was added to the 
LCS sample, as it was to the matrix spike samples, to investigate how it behaves in a 
typical PCDD/PCDF extraction and cleanup process 

One matrix spike (MS)/matnx 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 PCDD/PCDF, the matrix spike recoveries range from 92
101%, with the exception of 1,2,3,7,8,9-HxCDD (198%) The matrix spike duplicate 
recoveries for PCDD/PCDF range from 91 - 111 % The RPD between duplicates for 
PCDD/PCDF ranged from 0-9%, with the exception of 1,2,3,7,8,9-HxCDD, which was 
found to be 65% The high recovery of 1,2,3,7,8,9-HxCDD in the matrix spike is 
believed to be due to the difficulty in homogenizing these samples 

The matrix spike recovery for HCX was 64% and the matrix spike duplicate recovery 
for HCX was 132% The RPD between duplicates for HCX was 70% There are no 
applicable accuracy or precision requirements for HCX This analyle was added to the 
matrix spike samples to investigate how well it behaves in a typical PCDD/PCDF 
extraction and cleanup process These results demonstrate that HCX is well recovered 
in the process 
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DIOXIN/FURAN/TCX/HCX QA/QC SUMMARY
 
QC Batch 48985-53 and -56- Whole Body Fish
 

INTERNAL 
STANDARDS: 

REPLICATES: 

SRM: 

REFERENCES: 

Fifteen internal standards were added to each sample prior to processing, one standard 
was 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 all 
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. 

48985-53 and -56 - The relative percent difference (RPD) for the only analyte detected 
above the action level of >10x MDL was 16%. 

A standard reference material 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 and -56 - 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). 

Recovery in the whole body fish tissue is demonstrated by very good matrix spike, 
matrix spike duplicate, LCS, and internal standard recoveries. In order to compensate 
for the high lipid content of the SRM, sample batches extracted after the date of this 
discovery will have SRM weights adjusted so that the lipid content of the SRM will be 
similar to that of the field tissue samples. 

Battelle 2001. Centredale Manor Restoration Project Superfund Site Baseline Risk 
Assessment, Initial Project Planning and Support. Tasks 19-22 QAPP prepared under 
contract to USAGE NAE. Delivery Order #59. May 23, 2001. 509pp + apps. 
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DIOXIN/FURAN/TCX/HCX QA/QC SUMMARY
 
QC Batch 48985-67 - Whole Body Fish
 

PROJECT: 
PARAMETER: 

LABORATORY: 
MATRIX: 
SAMPLE 
CUSTODY: 

USAGE NAE Delivery Order #01 Centredale 

Dioxm/Furan/TCX/HCX by High Resolution Mass Spectrometry (HRMS) 

Battelle, Columbus, OH 

Whole-body fish 

Whole body fish were received at Battelle MSL in multiple events between June 21, 
2001 and July 10, 2001 Fish samples were processed and tissue homogenates 
shipped to Battelle Columbus for Dioxm/Furan/TCX/HCX and PCB congener 
analyses 

Fish tissue homogenates were received at Battelle Columbus between 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 (all samples except 
American eel and white sucker from Allendale Pond received at <6°C) 

Whole body, fillet and offal fish tissue samples were prepared in a total of eight 
analytical batches in the laboratory, as follows 

Batches 48985-35, -53, -56, -67, and -43 — whole body samples 
Batches 48985-74, 48985-84, and 49038-12 — fillet and offal samples 

This QA/QC narrative will discuss results from batch 48985-67 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) 

Dioxin/ L-23 <5x 25-150% LCS <30% <30% Tetras and TCX N/A 
Furan/ 
HCX/ 
TCX 

Battelle 
SOP 

ASAT II

MDL,
or 

associat 

 Recovery Method
1613B, 
Table 6 

PDC RpDb d TCX 0 5 
-054 

Tetras 
00007
00616 

001-02 ed OPRa Penta

samples 
> lOx 
blank 
values 

MS 50
120% 

Recovery b 

Hepta 
2 48 2 7 

Octas 
496-

Penta-
Hepta 

0 0007 
0616 

539 Octas 7 
61 6 

HCX 
1985 HCX 
21 57 0 0007 

000616 

" Method 1613B, Table 6 OPR requirements documented on LCS summary report table 
b Analyte concentration in MS/MSD must be >5x background to be used for data quality assessment 
c Certified values must be >5x the MDL 
d Sample replicate precision concentrations in sample replicate must be >10x the MDL 
* Project detection limit goals vary by analyte - see Worksheet #9b in the project QAPP (Battelle, 2001) for detection limit 
goals by analyte 
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DIOXIN/FURAN/TCX/HCX QA/QC SUMMARY
 
QC Batch 48985-67 - Whole Body Fish
 

METHOD: Whole body fish tissue samples were were processed and analyzed for seventeen 
2,3,7,8-substituted polychlorinated dibenzo-p-dioxins and dibenzofurans 
(PCDD/PCDF), 2,3,6.7-tetrachloroxanthene (TCX), and 1,2,4,5,7,8
hexachloroxanthene (HCX) following methods described in Battelle's Quality 
Assurance Project Plan (Battelle, 2001). Briefly, 

Sample Preparation - The samples were processed in batch 48985-67. 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. The tissue/Hydromatrix mixtures were placed into Accelerated Solvent Extraction 
(ASE) cells and spiked with 13C,2-labeled PCDD/PCDF internal standard solutions. 
Matrix spike, matrix spike duplicate, and the laboratory control spike (LSC) samples 
were spiked with native PCDD/PCDF at this time. HCX was inadvertently not spiked 
into the QC samples. Note that: 

•	 TCX was not spiked into the LCS and MS/MSD prepared with this batch of 
samples - as samples were screened for presence of TCX only; 

•	 Further, TCX was only required to be spiked into one set of LCS and MS/MSD 
samples to demonstrate the recovery of TCX, by sample type (e.g., tissue, 
sediment, soil), from the analytical procedure. See QA/QC narratives for whole 
body tissue batches 48985-35 and 48985-43 for analytical recovery of TCX in 
tissue type samples. 

The samples were ASE extracted using MeC^: hexane (1:1). Each extract was then 
spiked with 2,3,7,8-TCDD-37CL» cleanup standard for monitoring recovery of analytes 
through the cleanup procedures. Each extract was acid washed, then processed through 
acid/base silica, alumina, and carbon cleanup columns. The tissue extracts were spiked 
with 1,2,3,4-TCDD-I3C,2 and l,2,3,7,8,9-HxCDD-l3C12 recovery standard and 
concentrated to a final sample volume of 20 pL. 

PCDD/PCDF/TCX/HCX 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. A DB5 column was used for 
initial analysis of the seventeen 2,3,7,8-PCDD/PCDF, TCX, and HCX. 

The following revisions to Method 1613 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. HCX and 
TCX were not spiked into the LCS, matrix spike, or matrix spike duplicate for 
this batch. 

2.	 The GC/HRMS instrumentation was calibrated for PCDD/PCDF at levels 
specified in Method 1613 with one additional calibration standard at 
concentrations equivalent to !/2 the level of Method 1613's lowest calibration 
point. The calibration range corresponds to the following levels in the samples 
assuming an average sample wet weight of 10 g of tissue and a final sample 
volume of 20 uL: 0.50 to 400 pg/g wet for tetra compounds, 2.50 to 2,000 pg/g 
wet for penta through hepta compounds, and 5.0 to 4,000 pg/g wet for octa 
compounds. 
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DIOXIN/FURAN/TCX/HCX QA/QC SUMMARY
 
QC Batch 48985-67 - Whole Body Fish
 

METHOD 3 2,3,6,7-Tetrachloroxanthene and 1,2,4,5,7,8-hexachloroxanthene were added to 
(cont): the analyte list for these analyses TCX and HCX were determined by the 

analysis of an initial calibration curve 13Ci2-2,3,7,8-TCDD was used as the 
internal standard for TCX and l3C,2-l,2,3,7,8,9-HxCDF was used as the internal 
standard for HCX For TCX, the calibration range corresponds to the following 
levels in the samples assuming an average sample wet weight of 10 g of tissue 
and a final sample volume of 20 nL: 2 50 to 8,000 pg/g wet, and for HCX the 
calibration range corresponds to the following levels in the samples assuming an 
average sample wet weight of 10 g of tissue and a final sample volume of 20 
uL 20 0 to 8,000 pg/g wet 

Any additional minor revisions to Method 1613 are fully documented in the analytical 
record 

HOLDING Samples were prepared for analysis in one analytical batch Samples were extracted 
TIMES: within 2 months of collection and analyzed within 11 days of extraction 

Batch Extraction Date Analysis Date 
48985-67 8/20/dl 8/30-8/31/2001 

DETECTION Dioxm/furan, HCX and TCX results are reported relative to the sample specific 
LIMITS: reporting limits (also referred to as QL in the QAPP) for that compound The sample 

specific RL is based on the low calibration standard and adjusted for sample specific 
processing factors and volumes, as follow 

RL - (Concentration in Low Std x final extract volume x dilution factors)/ Sample size 

Where, 
Concentration in low standard = 0 25 to 2 5 pg/uL 
Final Extract Volume = 20 uL 
Dilution Factor = documented in project file 
Sample Size = approximately 10-g wet 

Achieved RLs did not meet project detection limit goals for most target compounds 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 nsk assessment 

BLANKS: 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 

48985-67- Several analytes were detected at a trace level, however, the levels detected 
were below the reporting level 
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DIOXIN/FURAN/TCX/HCX QA/QC SUMMARY
 
QC Batch 48985-67 - Whole Body Fish
 

LABORATORY 
CONTROL 
SAMPLE 

MATRIX 
SPIKES: 

INTERNAL 
STANDARDS: 

REPLICATES: 

SRM: 

REFERENCES:
 

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 

48985-67- The LCS samples met the criteria found in Table 6 of Method 1613, 
Revision B for PCDD/PCDF 

HCX and TCX were not included in the spike solution for this batch 

One matrix spike (MS)/matnx 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 

48985-67- For PCDD/PCDF, the matrix spike recoveries range from 93 -109% and the 
matrix spike duplicate recoveries range from 97-114%, which all fell within the limits 
of 50 -120% The RPD between duplicates for PCDD/PCDF ranged from 0-11% and 
were within the < 30% RPD criteria 

HCX and TCX were not included in the spike solution for this batch 

Fifteen internal standards were added to each sample prior to processing, one standard 
was added after extraction and prior to sample cleanup Internal standard recoveries 
were calculated to measure data quality in terms of accuracy (sample processing 
efficiency) 

48985-67- Recoveries of internal standards were within 25-150% for all 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 

48985-67- No analytes were detected above the action level of >10x MDL and so no 
criteria apply to this set of duplicates 

A standard reference material 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 

48985-67- All analytes in the SRM were found to be outside the limit of 30% 
difference from consensus values The low SRM recovenes are thought to be due to the 
high lipid content of the SRM which is made from salmon (8 56% lipids) and does not 
reflect the recovery of analytes in the whole body fish tissue (average of approximately 
6 639% lipids) In order to compensate for the high lipid content of the SRM, sample 
batches extracted after the date of this discovery 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 

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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DIOXIN/FURAN/TCX/HCX QA/QC SUMMARY
 
QC Batch 48985-74 - Fillet/Offal Fish
 

PROJECT: 
PARAMETER: 
LABORATORY: 

MATRIX: 
SAMPLE 
CUSTODY: 

USAGE NAE Delivery Order #01 Centredale 

Dioxin/Furan/TCX/HCX by High Resolution Mass Spectrometry (HRMS) 

Battelle, Columbus, OH 

Fillet and offal fish 

Whole body fish were received at Battelle MSL in multiple 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 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 (all samples except American 
eel and white sucker from Allendale Pond received at <6°C) 

Whole body, fillet and offal fish tissue samples were prepared in a total of eight 
analytical batches in the laboratory, as follows 

Batches 48985-35, -53, -56, -67, and -43 — whole body samples 
Batches 48985-74, 48985 84, and 49038-12 — 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) 

Dioxin/ L-23 <5x 25-150% LCS <30% <30% Tetras and TCX N/A 
Furan/ 
HCX/ 
TCX 

Battelle 
SOP 

ASAT II

MDL,
or 

associat 

 Recovery Method
1613B, 
Table 6 

PDC RpDt> a TCX 0 5 
- 1 13 

Tetras 
00007
00616 

001 02 ed OPRa Penta

samples 
> lOx 
blank 
values 

MS 50 
120% 

Recovery b 

Hepta 
249
565 

Octas 

Penta-
Hepta 

00007
Of\\f\D I  D 

497- Octas 7 
11 31 61 6 

HCX HCX 
1989- 00007
4524 000616 

a Method 1613B, Table 6 OPR requirements documented on LCS summary report table 
b Analyte concentration in MS/MSD must be >5x background to be used for data quality assessment 
c Certified values must be >5x the MDL 
d Sample replicate precision concentrations in sample replicate must be >10x the MDL 
* Project detection limit goals vary by analyte - see Worksheet #9b in the project QAPP (Battelle, 2001) for detection limit 
goals by analyte 
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OIOXIN/FURAN/TCX/HCX QA/QC SUMMARY
 
QC Batch 48985-74 - Fillet/Offal Fish
 

METHOD: Fillet/offal fish tissue samples were were processed and analyzed for seventeen 2,3,7,8
substituted polychlorinated dibenzo-p-dioxins and dibenzofurans (PCDD/PCDF), 
2,3,6.7-tetrachloroxanthene (TCX), and 1,2,4,5,7,8-hexachloroxanthene (HCX) 
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 10 g wet weight of each tissue sample was 
used. Fourteen tissues were prepared for PCDD/PCDF, TCX, and HCX only while six 
tissues plus all six QC samples were prepared for PCB analysis in addition to 
PCDD/PCDF, TCX, and HCX. The tissue/Hydromatrix mixtures were placed into 
Accelerated Solvent Extraction (ASE) cells and spiked with l3C,2-labeled PCDD/PCDF 
internal standard solutions. Matrix spike, matrix spike duplicate, and the laboratory 
control spike (LCS) samples were spiked with native PCDD/PCDF and HCX at this 
time. Note that: 

•	 TCX was not spiked into the LCS and MS/MSD prepared with this batch of 
samples - as samples were screened for presence of TCX only; 

•	 Further, TCX was only required to be spiked into one set of LCS and MS/MSD 
samples to demonstrate the recovery of TCX, by sample type (e.g., tissue, 
sediment, soil), from the analytical procedure. See QA/QC narratives for whole 
body tissue batches 48985-35 and 48985-43 for analytical recovery of TCX in 
tissue type samples. 

Note that the samples prepared for both PCDD/PCDF/TCX/HCX and PCB analysis 
received internal standard and matrix spike standards at twice the usual level to 
accommodate the sample being split in half for separate PCB and 
PCDD/PCDF/TCX/HCX cleanup. The samples were ASE extracted using MeCI2: 
hexane (1:1). Each extract was then spiked with 2,3,7,8-TCDD-37CL, cleanup standard 
for monitoring recovery of analytes through the cleanup procedures. Each extract was 
acid washed. After the acid wash step, the samples for both PCB and 
PCDD/PCDF/TCX/HCX were split in half with half the extract submitted for PCB 
cleanup. The remaining half plus samples for PCDD/PCDF/TCX/HCX only were then 
processed through acid/base silica, alumina, and carbon cleanup columns. The tissue 
extracts were spiked with 1,2,3,4-TCDD-I3C,2 and l,2,3,7,8,9-HxCDD-I3C12 recovery 
standard and concentrated to a final sample volume of 20 uL. 

PCDD/PCDF/TCX/HCX 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. A DBS column was used for 
initial analysis of the seventeen 2,3,7,8-PCDD/PCDF, TCX, and HCX; and a DB225 
column was used for second column confirmation of 2,3,7,8-TCDF. 

The following revisions to Method 1613 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. 
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DIOXIN/FURAN/TCX/HCX QA/QC SUMMARY
 
QC Batch 48985-74 - Fillet/Offal Fish
 

METHOD 2 The GC/HRMS instrumentation was calibrated for PCDD/PCDF at levels 
(cont): specified in Method 1613 with one additional calibration standard at 

concentrations equivalent to Vt the level of Method 1613's lowest calibration 
point The calibration range corresponds to the following levels in the samples 
assuming an average sample wet weight of 10 g of tissue and a final sample 
volume of 20 uL 0 50 to 400 pg/g wet for tetra compounds, 2 50 to 2,000 pg/g 
wet for penta through hepta compounds, and 5 0 to 4,000 pg/g wet for octa 
compounds For samples whose extracts were split in half, the calibration range 
is 1 00 to 800 pg/g wet for tetra compounds, 5 00 to 4,000 pg/g wet for penta 
through hepta compounds, and 10 0 to 8,000 pg/g wet for octa compounds 

3 2,3,6,7-TetrachIoroxanthene and 1,2,4,5,7,8-hexachloroxanthene were added to 
the analyte list for these analyses TCX and HCX were determined by the 
analysis of an initial calibration curve 2,3,7,8-TCDD-13C|2 was used as the 
internal standard for TCX and l,2,3,7,8,9-HxCDF-l3C,2 was used as the internal 
standard for HCX For TCX, the calibration range corresponds to the following 
levels in the samples assuming an average sample wet weight of 10 g of tissue 
and a final sample volume of 20 ^L 2 50 to 8,000 pg/g wet, and for HCX the 
calibration range corresponds to the following levels in the samples assuming an 
average sample wet weight of 10 g of tissue and a final sample volume of 20 
u,L 20 0 to 8,000 pg/g wet For samples whose extracts were split in half, the 
TCX ranges from 5 00 to 16 000 pg/g wet and the HCX ranges from 40 0 to 
16,000 pg/g wet 

Any additional minor revisions to Method 1613 are fully documented in the analytical 
record 

HOLDING Samples were prepared for analysis in one analytical batch Samples were extracted 
TIMES: within 3 months of collection and analyzed within 11 days of extraction 

Batch Extraction Date Analysis Date 
48985 74 8/23/01 9/1 9/3/2001* 

*Second column confirmation analysis was performed on 9/25/2001 

DETECTION Dioxm/furan, HCX and TCX results are reported relative to the sample specific 
LIMITS: reporting limits (also referred to as QL in the QAPP) for that compound The sample 

specific RL is based on the low calibration standard and adjusted for sample specific 
processing factors and volumes as follow 

RL = (Concentration in Low Std x final extract volume x dilution factors)/ Sample size 

Where, 
Concentration in low standard = 0 25 to 2 5 pg/nL 
Final Extract Volume = 20 uL 
Dilution Factor = documented in project file 
Sample Size = approximately 10 g wet 

Achieved RLs did not meet project detection limit goals for most target compounds 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 
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DIOXIN/FURAN/TCX/HCX QA/QC SUMMARY
 
QC Batch 48985-74 - Fillet/Offal Fish
 

BLANKS: 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- Several analytes were detected at trace levels, however, the analytes 
detected were well below the reporting level 

LABORATORY 
CONTROL 
SAMPLE 

A laboratory control sample (LCS, also considered the ongoing precision and recovery 
OPR sample) 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 LCS samples met the criteria found in Table 6 of Method 1613, 
Revision B for PCDD/PCDF 

The percent recovery for HCX in the LCS was found to be 101% There are no 
applicable accuracy or precision requirements for HCX This analyte was added to the 
LCS sample, as it was to the matrix spike samples, to investigate how it behaves in a 
typical PCDD/PCDF extraction and cleanup process 

MATRIX 
SPIKES: 

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 PCDD/PCDF, the matrix spike recoveries range from 93 - 105%, which 
all fell within the 50  120% limits The matrix spike duplicate recoveries for 
PCDD/PCDF range from 95 107%, which all fell within the 50  120% limits The 
RPD between duplicates for PCDD/PCDF ranged from 1  8% 

The matrix spike recovery for HCX was 99% and the matrix spike duplicate recovery 
for HCX was 64% The RPD between duplicates for HCX was 42% There are no 
applicable accuracy or precision requirements for HCX This analyte was added to the 
matrix spike samples to investigate how well it behaves in a typical PCDD/PCDF 
extraction and cleanup process These results demonstrate that HCX is reasonably well 
recovered in the process 

INTERNAL
STANDARDS:

 Fifteen internal standards were added to each sample prior to processing, one standard 
 was 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 all samples 
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DIOXIN/FURAN/TCX/HCX QA/QC SUMMARY
 
QC Batch 48985-74- Fillet/Offal Fish
 

REPLICATES: 

SRM: 

REFERENCES: 

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- The relative percent difference (RPD) for 2,3,7,8-TCDD, the only analyte 
detected above the action level of >10x MDL, was 12% 

A standard reference material 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 

Corrective Action - 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) 

Recovery in the offal/fillet fish tissue is demonstrated by very good matrix spike, matrix 
spike duplicate, LCS, and internal standard recoveries In order to compensate for the 
high lipid content of the SRM, sample batches extracted after the date of this discovery 
will have SRM weights adjusted so that the lipid content of the SRM will be similar to 
that of the field tissue samples 

Battelle 2001 Centredale Manor Restoration Project Superfund Site Baseline Risk 
Assessment, Initial Project Planning and Support Tasks 19-22 QAPP prepared under 
contract to USAGE NAE Delivery Order #59 May 23, 2001 509pp + apps 
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DIOXIN/FURANATCX/HCX QA/QC SUMMARY
 
QC Batch 48985-84 - Fillet/Offal Fish
 

PROJECT: 

PARAMETER: 

LABORATORY: 

MATRIX: 

SAMPLE 
CUSTODY: 

USAGE NAE Delivery Order #01 Centredale
 

Dioxin/Furan/TCX/HCX by High Resolution Mass Spectrometry (HRMS)
 

Battelle, Columbus, OH
 

Fillet and offal fish
 

Whole body fish were received at Battelle MSL in multiple 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 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 (all samples except American
 
eel and white sucker from Allendale Pond received at <6°C)
 

Whole body, fillet and offal fish tissue samples were prepared in a total of seven
 
analytical batches in the laboratory, as follows
 

Batches 48985-35, -53, -56, -67, and -43 — whole body samples 
Batches 48985-74, 48985-84, and 49038-12 — 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) 

Dioxin/ 
Furan/ 
HCX/ 

L-23 
Battelle 

SOP 

<5x
MDL,

or 

 25-150% 
 Recovery 

LCS
Method
1613B, 

 <30% 
PDC 

<30% 
RPDbd 

Tetras and 
TCX 05 
-1 29 

TCX N/A 
Tetras 
00007

TCX ASAT II associat Table 6 00616 

001-02 ed OPRa Penta

samples 
> lOx 
blank 
values 

MS 50
120%1 £*\J fV 

Recovery b 

Hepta 
248-
643 

Penta-
Hepta 

00007
O fil AO1O 

Octas 
497 Octas 7 
1286 616 

HCX HCX 
1986- 00007
5145 000616 

" Method 1613B, Table 6 OPR requirements documented on LCS summary report table 
b Analyte concentration in MS/MSD must be >5x background to be used for data quality assessment 
c Certified values must be >5x the MDL 
d Sample replicate precision concentrations in sample replicate must be >10x the MDL 
* Project detection limit goals vary by analyte - see Worksheet #9b in the project QAPP (Battelle, 2001) for detection limit 
goals by analyte 
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DIOXIN/FURAN/TCX/HCX QA/QC SUMMARY
 
QC Batch 48985-84 - Fillet/Offal Fish
 

METHOD: Fillet/offal fish tissue samples were were processed and analyzed for seventeen 2,3,7,8
substituted polychlonnated dibenzo-p-dioxins and dibenzofurans (PCDD/PCDF), 
2,3,6 7-tetrachloroxanthene (TCX), and 1,2,4,5,7,8-hexachloroxanthene (HCX) 
following methods described in Battelle's Quality Assurance Project Plan (Battelle, 
2001) Briefly, 

Sample Preparation - The samples were processed in batch 48985-84 Ahquots of 
each homogenized tissue were weighed into individual jars and mixed with 
Hydromatnx drying agent Approximately 10 g wet weight of each tissue sample was 
used Fourteen tissues were prepared for PCDD/PCDF, TCX, and HCX only while six 
tissues plus all six QC samples were prepared for PCB analysis in addition to 
PCDD/PCDF, TCX, and HCX Note that 

•	 TCX was not spiked into the LCS and MS/MSD prepared with this batch of 
samples - as samples were screened for presence of TCX only, 

•	 Further, TCX was only required to be spiked into one set of LCS and MS/MSD 
samples to demonstrate the recovery of TCX, by sample type (e g , tissue, 
sediment, soil), from the analytical procedure See QA/QC narratives for whole 
body tissue batches 48985-35 and 48985-43 for analytical recovery of TCX in 
tissue type samples 

The tissue/Hydromatnx mixtures were placed into Accelerated Solvent Extraction 
(ASE) cells and spiked with 13C,2-labeled PCDD/PCDF internal standard solutions 
Matrix spike, matrix spike duplicate, and the laboratory control spike (LCS) samples 
were spiked with native PCDD/PCDF and HCX at this time Note that the samples 
prepared for both PCDD/PCDF/TCX/HCX and PCB analysis received internal standard 
and matrix spike standards at twice the usual level to accommodate the sample being 
split in half for separate PCB and PCDD/PCDF/TCX/HCX cleanup The samples were 
ASE extracted using MeCI2 hexane(l 1) Each extract was then spiked with 2,3,7,8
TCDD-37CU cleanup standard for monitoring recovery of analytes through the cleanup 
procedures Each extract was acid washed After the acid wash step, the samples for 
both PCB and PCDD/PCDF/TCX/HCX were split in half with half the extract 
submitted for PCB cleanup The remaining half plus the samples being analyzed for 
PCDD/PCDF/TCX/HCX only were then processed through acid/base silica, alumina, 
and carbon cleanup columns The tissue extracts were spiked with 1,2,3,4-TCDD-I3C!2 
and 1,2,3,7,8,9 HxCDD-13C|2 recovery standard and concentrated to a final sample 
volume of 20 uL 

PCDD/PCDF/TCX/HCX Analysis - Each extract was analyzed by gas 
chromatography/high resolution mass spectrometry (GC/HRMS) in the selected lon
momtormg mode at a resolution of 10,000 or greater A DB5 column was used for the 
analysis of seventeen 2,3,7,8-PCDD/PCDF, TCX, and HCX 

The following revisions to Method 1613 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 
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DIOXIN/FURAN/TCX/HCX QA/QC SUMMARY
 
QC Batch 48985-84 - Fillet/Offal Fish
 

METHOD 2. The GC/HRMS instrumentation was calibrated for PCDD/PCDF at levels 
(cont): specified in Method 1613 with one additional calibration standard at 

concentrations equivalent to Vfc the level of Method 1613's lowest calibration 
point. The calibration range corresponds to the following levels in the samples 
assuming an average sample wet weight of 10 g of tissue and a final sample 
volume of 20 uL: 0.50 to 400 pg/g wet for tetra compounds, 2.50 to 2,000 pg/g 
wet for penta through hepta compounds, and 5.0 to 4,000 pg/g wet for octa 
compounds. For samples whose extracts were split in half, the calibration range 
is 1.00 to 800 pg/g wet for tetra compounds, 5.00 to 4,000 pg/g wet for penta 
through hepta compounds, and 10.0 to 8,000 pg/g wet for octa compounds. 

3.	 2,3,6,7-Tetrachloroxanthene and 1,2,4,5,7,8-hexachloroxanthene were added to 
the analyte list for these analyses. TCX and HCX were determined by the 
analysis of an initial calibration curve. 2,3,7,8-TCDD-13Ci2 was used as the 
internal standard for TCX and l,2.3,7,8,9-HxCDF-13C,2 was used as the internal 
standard for HCX. For TCX, the calibration range corresponds to the following 
levels in the samples assuming an average sample wet weight of 10 g of tissue 
and a final sample volume of 20 uL: 2.50 to 8,000 pg/g wet; and for HCX the 
calibration range corresponds to the following levels in the samples assuming an 
average sample wet weight of 10 g of tissue and a final sample volume of 20 
\iL: 20.0 to 8,000 pg/g wet. For samples whose extracts were split in half, the 
TCX ranges from 5.00 to 16,000 pg/g wet and the HCX ranges from 40.0 to 
16,000 pg/g wet. 

Any additional minor revisions to Method 1613 are fully documented in the analytical 
record. 

Calibrations - Please note all of the 12-hour continuing calibrations met the criteria 
found in Table 6 of Method 1613 for all analytes with the exception of 1,2,3,7,8,9
HxCDFand l,2,3,4,7,8,9-HpCDF-13C12in one analysis set each. No 1,2,3,7,8,9
HxCDF peaks were found in the affected set so no corrective action was taken. The 
recoveries of l,2,3,4,7,8,9-HpCDF-l3Ci2in the affected set were recalculated based on 
the average daily response factor. While the 12-hour continuing calibrations for 
OCDD-1 C12 met the criteria found in Table 6 of Method 1613, the recoveries of 
OCDD-'3Ci2 varied widely from start to end of the final instrument set and were almost 
outside of acceptable limits at the end. As a remedy, those recoveries were recalculated 
based on the average daily response factor. 

HOLDING Samples were prepared for analysis in one analytical batch. Samples were extracted 
TIMES: within 3 months of collection and analyzed within 13 days of extraction. 

Batch Extraction Date Analysis Date 
48985-84 8/27/01 9/6-9/9/2001 
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DIOXIN/FURAN/TCX/HCX QA/QC SUMMARY
 
QC Batch 48985-84 - Fillet/Offal Fish
 

DETECTION 
LIMITS: 

BLANKS: 

LABORATORY 
CONTROL 
SAMPLE 

MATRIX 
SPIKES: 

Dioxm/furan, HCX and TCX 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 low calibration standard and adjusted for sample specific 
processing factors and volumes, as follow 

RL = (Concentration in Low Std x final extract volume x dilution factors)/ Sample size 

Where, 
Concentration in low standard = 0 25 to 2 5 pg/uL 
Final Extract Volume = 20 pL 
Dilution Factor = documented in project file 
Sample Size = approximately 10-g wet 

Achieved RLs did not meet project detection limit goals for most target compounds 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- Several analytes were detected at trace levels, however, the analytes 
detected were well 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 LCS samples met the criteria found in Table 6 of Method 1613, 
Revision B for PCDD/PCDF 

The percent recovery for HCX in the LCS was found to be 141% There are no 
applicable accuracy or precision requirements for HCX This analyte was added to the 
LCS sample, as it was to the matrix spike samples, to investigate how it behaves in a 
typical PCDD/PCDF extraction and cleanup process 

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 PCDD/PCDF, the matrix spike recoveries range from 86 - 97%, which 
all fell within the 50 - 120% limits The matrix spike duplicate recoveries for 
PCDD/PCDF range from 86 - 102%, which all fell within the 50 - 120% limits The 
RPD between duplicates for PCDD/PCDF ranged from 0 - 6% 

The matrix spike recovery for HCX was 126% and the matrix spike duplicate recovery 
for HCX was 163% The RPD between duplicates for HCX was 26% There are no 
applicable accuracy or precision requirements for HCX This analyte was added to the 
matrix spike samples to investigate how well it behaves in a typical PCDD/PCDF 
extraction and cleanup process 
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DIOXIN/FURAN/TCX/HCX QA/QC SUMMARY
 
QC Batch 48985-84 - Fillet/Offal Fish
 

INTERNAL 
STANDARDS: 

REPLICATES: 

SRM: 

REFERENCES: 

Fifteen internal standards were added to each sample prior to processing, one standard 
was 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 all 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. 

48985-84- The relative percent difference (RPD) for the only analyte detected above 
the action level of >10x MDL was 9%. 

A standard reference material 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- All analytes except 1,2,3,7,8,9-HxCDD 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). 

Recovery in the offal/fillet tissue is demonstrated by very good matrix spike, matrix 
spike duplicate, LCS, and internal standard recoveries. In order to compensate for the 
high lipid content of the SRM, sample batches extracted after the date of this discovery 
will have SRM weights adjusted so that the lipid content of the SRM will be similar to 
that of the field tissue samples. 

Battellc 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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DIOXIN/FURAN/TCX/HCX QA/QC SUMMARY
 
QC Batch 49038-12 - Fillet/Offal Fish
 

PROJECT: 
PARAMETER: 
LABORATORY: 

MATRIX: 
SAMPLE 
CUSTODY: 

USAGE NAE Delivery Order #01 Centredale 

Dioxin/Furan/TCX/HCX by High Resolution Mass Spectrometry (HRMS) 

Battelle, Columbus, OH 

Fillet and offal 

Whole body fish were received at Battelle MSL in multiple 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 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 (all samples except American 
eel and white sucker from Allendale Pond received at <6°C) 

Whole body, fillet and offal fish tissue samples were prepared in a total of eight 
analytical batches in the laboratory, as follows 

Batches 48985-35, -53, -56, -67, and 43 — whole body samples 
Batches 48985-74, 48985 84, and 49038-12 — fillet and offal samples 

This QA/QC narrative will discuss results from batch 49038-12 only QA/QC 
narratives are also provided for all other analytical batches 

QA7QC 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) 

Dioxin/ L-23 <5x 25 150% LCS <30% <30% Tetras and TCX N/A 
Furan/ 
HCX/ 

Battelle 
SOP 

MDL,
or 

 Recovery Method
1613B, 

PDC j^pry- <« TCX 0 5 
-1 77 

Tetras 
00007

TCX ASAT II associat Table 6 00616 

001-02 ed OPR* Penta

samples 
> 10x 
blank 
values 

MS 50
120% 

Recovery b 

Hepta 
248-
885 

Octas 

Penta-
Hepta 

0 0007 
O f\ 1 f\O I O 

496- Octas 7-
1770 61 6 

HCX HCX 
1984- 00007
7079 000616 

* Method 1613B, Table 6 OPR requirements documented on LCS summary report table 
b Analyte concentration in MS/MSD must be >5x background to be used for data qualit> assessment 
c Certified values must be >5x the MDL 
d Sample replicate precision concentrations in sample replicate must be >10x the MDL 
* Project detection limit goals vary by analyte see Worksheet #9b in the project QAPP (Battelle, 2001) for detection limit 
goals by analyte 
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DIOXIN/FURAN/TCX/HCX QA/QC SUMMARY
 
QC Batch 49038-12 - Fillet/Offal Fish
 

METHOD: Fillet/offal fish tissue samples were were processed and analyzed for seventeen 2,3,7,8
substituted polychlonnated dibenzo-p-dioxins and dibenzofurans (PCDD/PCDF), 
2,3,6 7-tetrachloroxanthene (TCX), and 1,2,4,5,7,8-hexachloroxanthene (HCX) 
following methods described in Battelle's Quality Assurance Project Plan (Battelle, 
2001) Briefly, 

Sample Preparation - The samples were processed in batch 49038-12 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 The tissue/Hydromatrix mixtures were placed into Accelerated Solvent 
Extraction (ASE) cells and spiked with 13C,2-labeled PCDD/PCDF internal standard 
solutions Matrix spike, matrix spike duplicate, and the laboratory control spike (LCS) 
samples were spiked with native PCDD/PCDF and HCX at this time Note that 

•	 TCX was not spiked into the LCS and MS/MSD prepared with this batch of 
samples - as samples were screened for presence of TCX only, 

•	 Further, TCX was only required to be spiked into one set of LCS and MS/MSD 
samples to demonstrate the recovery of TCX, by sample type (e g , tissue, 
sediment, soil), from the analytical procedure See QA/QC narratives for whole 
body tissue batches 48985-35 and 48985-43 for analytical recovery of TCX in 
tissue type samples 

The samples were ASE extracted using MeCl2 hexane (1 1) Each extract was then 
spiked with 2,3,7,8-TCDD-37CL» cleanup standard for monitoring recovery of analytes 
through the cleanup procedures Each extract was acid washed and then processed 
through acid/base silica, alumina, and carbon cleanup columns The tissue extracts 
were spiked with 1,2,3,4-TCDD-I3C,2 and l,2,3,7,8,9-HxCDD-13C|2 recovery standard 
and concentrated to a final sample volume of 20 uL Several samples had to be diluted 
to a final volume of 40-80 u,L to achieve acceptable chromatography Dilutions are 
noted on the reporting sheet 

PCDD/PCDF/TCX/HCX Analysis - Each extract was analyzed by gas 
chromatography/high resolution mass spectrometry (GC/HRMS) in the selected lon
momtoring mode at a resolution of 10,000 or greater A DBS column was used for the 
analysis of seventeen 2,3,7,8-PCDD/PCDF, TCX, and HCX One sample required 
second column confirmation of 2,3,7,8-TCDF (MAP-LB-4003-OOOO-OlO) This 
sample was re-analyzed on a DB225 column for confirmation of 2,3,7,8-TCDF, 
however, on the DB225 column a co-elutmg ether interfered with determination of 
2,3,7,8-TCDF As a result, the original DB5 results are reported and flagged E due to 
the possibility that non-2,3,7,8-tetra furans may contribute to the concentration 
reported 

The following revisions to Method 1613 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 (SRM) sample, 
one each offal and fillet matrix spike, one each offal and fillet matrix spike 
duplicate, and one each offal and fillet sample prepared in duplicate 
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DIOXIN/FURAN/TCX/HCX QA/QC SUMMARY
 
QC Batch 49038-12 - Fillet/Offal Fish
 

METHOD
(cont):

 2 The GC/HRMS instrumentation was calibrated for PCDD/PCDF at levels 
 specified in Method 1613 with one additional calibration standard at 

concentrations equivalent to '/a the level of Method 1613's lowest calibration 
point The calibration range corresponds to the following levels in the samples 
assuming an average sample wet weight of 10 g of tissue and a final sample 
volume of 20 uL 0 50 to 400 pg/g wet for tetra compounds, 2 50 to 2,000 pg/g 
wet for penta through hepta compounds, and 5 0 to 4,000 pg/g wet for octa 
compounds 

3 2,3,6,7-Tetrachloroxanthene and 1,2,4,5,7,8-hexachloroxanthene were added to 
the analyte list for these analyses TCX and HCX were determined by the 
analysis of an initial calibration curve 2,3,7,8-TCDD-nC|2 was used as the 
internal standard for TCX and 1,2,3,7,8,9-HxCDF-13C,2 was used as the internal 
standard for HCX For TCX, the calibration range corresponds to the following 
levels in the samples assuming an average sample wet weight of 10 g of tissue 
and a final sample volume of 20 uL 2 50 to 8,000 pg/g wet, and for HCX the 
calibration range corresponds to the following levels in the samples assuming an 
average sample wet weight of 10 g of tissue and a final sample volume of 20 
uL 20 0 to 8,000 pg/g wet 

Any additional minor revisions to Method 1613 are fully documented in the analytical 
record 

HOLDING
TIMES:

 Samples were prepared for analysis in one analytical batch Samples were extracted 
 within 3 months of collection and analyzed within 13 days of extraction 

Batch 
49038-12 

Extraction Date 
9/4/01' 

Analysis Date 
9/15-9/17/2001 

*Sample 49038-12-03 was re-extracted on September 12, 2001 

DETECTION
LIMITS:

 Dioxm/furan, HCX and TCX 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 low calibration standard and adjusted for sample specific 
processing factors and volumes, as follow 

RL = (Concentration in Low Std x final extract volume x dilution factors)/ Sample size 

Where, 
Concentration in low standard = 0 25 to 2 5 pg/(iL 
Final Extract Volume = 20 uL 
Dilution Factor = documented in project file 
Sample Size = approximately 10-g wet 

Achieved RLs did not meet project detection limit goals for most target compounds 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 

Page 3 of 5 



DIOXIN/FURAN/TCX/HCX QA/QC SUMMARY
 
QC Batch 49038-12 - Fillet/Offal Fish
 

BLANKS: 

LABORATORY 
CONTROL 
SAMPLE 

MATRIX 
SPIKES: 

INTERNAL 
STANDARDS: 

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. 

49038-12- Several analytes were detected at trace levels; however, the analytes 
detected were well 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. 

49038-12- The LCS samples met the criteria found in Table 6 of Method 1613, 
Revision B for PCDD/PCDF. 

The percent recovery for HCX in the LCS was found to be 105%. There are no 
applicable accuracy or precision requirements for HCX. This analyte was added to the 
LCS sample, as it was to the matrix spike samples, to investigate how it behaves in a 
typical PCDD/PCDF extraction and cleanup process. 

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. 

49038-12- For PCDD/PCDF, the offal and fillet matrix spike recoveries all fell within 
the 50 - 120% limits with the exception of 2,3,7,8-TCDD in the fillet matrix spike, 
which had a recovery of 160%. The difficulty of homogenizing the fillet samples likely 
contributed to this high recovery. The offal and fillet matrix spike duplicate recoveries 
for PCDD/PCDF range from 64- 97%, which all fell within the 50 - 120% limits. The 
RPD between duplicates for PCDD/PCDF ranged from 0 - 5% with the exception of the 
fillet 2,3,7,8-TCDD which had a RPD of 63%. 

The offal and fillet matrix spike recoveries for HCX were 95% and 82%, respectively, 
and the offal and fillet matrix spike duplicate recoveries for HCX were 112% and 43%, 
respectively. The RPD between duplicates for offal and fillet HCX spikes were 16% 
and 63%, respectively. There are no applicable accuracy or precision requirements for 
HCX. This analyte was added to the matrix spike samples to investigate how well it 
behaves in a typical PCDD/PCDF extraction and cleanup process. 

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

49038-12- Recoveries of internal standards were within 25-150% for all samples. 
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DIOXIN/FURAN/TCX/HCX QA/QC SUMMARY
 
QC Batch 49038-12 - Fillet/Offal Fish
 

REPLICATES:
 

SRM: 

REFERENCES: 

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. 

49038-12-The relative percent differences (RPD) for 2,3,7,8-TCDD, the only analyte 
detected above the action level of >10x MDL, was 46% for the fillet duplicates and 
51% for the offal duplicates These high values are likely caused by the lack of 
homogeneity of the duplicate samples 

A standard reference material 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 

49038-12- All analytes were found to be below the limit of 30% different from 
consensus values 

Battelle 2001 Centredale Manor Restoration Project Superfund Site Baseline Risk 
Assessment, Initial Project Planning and Support Tasks 19-22 QAPP prepared under 
contract to USAGE 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 
Iof4 

Project Number: G487002-22A2 

Description of Data: Fish tissue samples for dioxin/furan/TCX/HCX 

Description of audit and review activities: 
l)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. 

achary Willenberg /^ \ Date 
Duality Assurance Specialist, 

/Atmospheric Science"and Applied Technology 
Battelle 



QUALITY ASSURANCE STATEMENT
 

Project Title: USACE/NED. Centredale Manor Task 22 Whole Body Fish Tissue Samples, Batch 
2 of 4 

Project Number: G487002-22A2 

Description of Data: Fish tissue samples for dioxin/furan/TCX/HCX 

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. 

chary Wittenberg Date 
uality Assurance Special!: 
.tmosphenc-Science and App ogy 

Battelle 



QUALITY ASSURANCE STATEMENT
 

Project Title: USACE/NED. Centredale Manor Task 22 Whole Body Fish Tissue Samples, Batch 
3 of 4 

Project Number: G487002-22A2 

Description of Data: Fish tissue samples for dioxin/furan/TCX/HCX 

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, etp) rfor 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. 

chary WiMehtierg f ) Date 
uality Assurance Specialist 

Atmospheric Science and Applied Technology 
Battelle 



QUALITY ASSURANCE STATEMENT
 

Project Title: USACE/NED. Centredale Manor Task 22 Whole Body Fish Tissue Samples. Batch 
4 of 4 

Project Number: G4870Q2-22A2 

Description of Data: Fish tissue samples for dioxin/furan/TCX/HCX 

Description of audit and review activities: 
l)Revie\ved 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. 

I 
MA^ 

hary W j f l e y > e r g  ( ^ ^ \ Date 
istV )jality A^sur/nce Specialist
 

Atmospheric Science and ApplieHiechnology
 
Battelle
 



QUALITY ASSURANCE STATEMENT
 

Project Title: USACE/NED. Centredale Manor Task 22 Offal/Fillet Tissue Samples. Batch 1 of 3 

Project Number: G487002-22A2 

Description of Data: Offal/fiHet tissue samples for dioiin/furan/TCX/HCX 

Description of audit and review activities: 
l)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. 

'h'ary wMnberg Date 
ality Assurance Speciali 

tmospheric Science and A echnology 
Battelle 



QUALITY ASSURANCE STATEMENT
 

Project Title: USACE/NED. Centredale Manor Task 22 Offal/Fillet Tissue Samples. Batch 2 of 3 

Project Number: G487002-22A2 

Description of Data: Offal/fillet tissue samples for dioxin/furan/TCX/HCX 

Description of audit and review activities: 
l)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. 

chary WiMenberg >^ \ Date 
iiality A^sjrance Specialist ) 
tmospheric Science and ^ppliedJEechnology 

Battelle 



QUALITY ASSURANCE STATEMENT
 

Project Title: US ACE/NED, Centredale Manor Task 22 Offal/Fillet Tissue Samples, Batch 3 of 3 

Project Number: G487002-22A2 

Description of Data: Offal/fillet tissue samples for dioxin/furan/TCX/HCX 

Description of audit and review activities: 
l)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. 

/chary WnHenberg __/_^ l Date 
jality Assurance Speci 

Atmospheric Science and 
Battelle 



Fish Tissue and QC Results
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