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DIOXIN/FURAN NTCRA SOILS QA/QC SUMMARY  
QC Batch 49038-82  

PROJECT: USACE NAE Delivery Order #01 Centredale 

PARAMETER: DioxinlFuran by High Resolution Mass Spectrometry (HRMS) 

LABORATORY: Battelle, Columbus, OH 

MATRIX: Soil 

SAMPLE Two soil samples were received at Battelle Columbus on November 3, 2001. The 
CUSTODY: soil samples were processed for DioxinlFuran analyses. 

Samples were received in good condition and the cooler temperature upon receipt 
was 4.8DC. 

QA/QC MEASUREMENT PERFORMANCE CRITERIA: 
MSIMSD 

SRM Replicate 
Reference Surrogate LCSIMS % Relative 
Method Blank Recover Diff. Precision 

Dioxin! L-23 <5x 25-150% LCS: ~30% NA for this 
Furan! Battelle 

SOP 
MDL, or 

associated 
Recovery Method 

1613B, 
PDb sample set 4.67 

9.60 
0.008 
0.587 

ASAT.II
001-02 

samples> 
lOx blank 

Table 6 
aPR" Penta Penta

values MS: NA for 
this sample 

set 

Hepta: 
23.35 
48.02 

Hepta: 
0.008 
2,050 

aetas: aetas: 
46.69  4,670
96.04 137,000 

Tetras: Tetras: 

a Method 1613B, Table 6 aPR requirements documented on LCS summary report table.  
b Certified values must be >5x the MDL.  
C Range of action goals from Centredale Manor Tasks QAPP page 99 of 509  

METHOD:  Soil samples were processed and analyzed for seventeen 2,3,7,8-substituted 
polychlorinated dibenzo-p-dioxins and dibenzofurans (PCDDIPCDF) following general 
procedures in EPA Method 1613 as outlined in the Centredale Manor Task 22 QAPP 
(5/23/01) and as summarized below. 

Sample Preparation - The samples were processed in BATCH 49038-82. Aliquots of 
each soil sample were weighed into individual jars and mixed with Hydromatrix drying 
agent. Approximately 1 g wet weight of each soil sample was used. The two samples 
plus four QC samples were prepared for PCDDIPCDF only. The soillHydromatrix 
mixtures were placed into Accelerated Solvent Extraction (ASE) cells and spiked with 
I3CJ2-labeled PCDDIPCDF internal standard solutions. The laboratory control spike 
(LCS) sample was spiked with native PCDDIPCDF at this time. The samples were 
ASE extracted using toluene. Each extract was then spiked with 2,3,7,8-TCDDYCI4 

cleanup standard for monitoring recovery of analytes through the cleanup procedures. 
Each extract was acidlbase washed. The extracts were then processed through acidlbase 
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DIOXIN/FURAN NTCRA SOILS QA/QC SUMMARY  
QC Batch 49038-82  

METHOD 
(cont): 

HOLDING 
TIMES: 

silica, alumina, and carbon cleanup columns. The extracts were spiked with 1,2,3,4
TCDD- 13C 12 and 1,2,3,7,8,9-HxCDD-13C12 recovery standard and concentrated to a 
final sample volume of 20~. Two samples (2004320 and 2004320DUP) exhibited 
poor internal standard recoveries during the initial instrument run. Therefore, the 
column fractions (2 stacked silica/alumina columns and lone carbon column) for each 
of the two samples were combined and run through 3 sets of acid silica columns, 2 sets 
of stacked acid/base columns, and carbon columns in order to recover additional 
internal standard. The extracts were recombined with the initial extract in the original 
GC vial and concentrated to 20~. No additional recovery standard spike was added. 

PCDDIPCDF Analysis - Each extract was analyzed by gas chromatography/high 
resolution mass spectrometry (GCIHRMS) 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-PCDDIPCDF; and a DB225 column was used for second column 
confirmation of2,3,7,8-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 soil standard reference material, and one sample prepared in 
duplicate. Matrix spikes were not prepared as discussed with the client due to the 
expected high level of analytes in the samples prohibiting the ability to spike the 
native analytes at >5x the background level. 

2.  The GC/HRMS instrumentation was calibrated for PCDDIPCDF at levels specified 
in Method 1613 with one additional calibration standard at concentrations 
equivalent to Y2 the level of Method 1613's lowest calibration point. The 
calibration range corresponds to the following levels in the samples assuming an 
average sample dry weight of 0.5 g of soil and a final sample volume of 20 ~: 10 
to 8,000 pg/g dry for tetra compounds, 50 to 40,000 pg/g dry for penta through 
hepta compounds, and 100 to 80,000 pg/g dry for octa compounds. 

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 days of receipt at the laboratory and completely analyzed within 12 days of 
extraction. 

Batch Extraction Date Analysis Date 
49038-82 1115/2001 11/8-11/14/2001 

11/17/2001 (confirms) 
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DIOXIN/FURAN NTCRA SOILS QA/QC SUMMARY  
QC Batch 49038-82  

DETECTION 
LIMITS: 

BLANKS: 

LABORATORY 
CONTROL 
SAMPLE 

INTERNAL 
STANDARDS: 

REPLICATES: 

Dioxinlfuran 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/J.1l.. 
Final Extract Volume == 20 J.1l.. 
Dilution Factor == documented in project file 
Sample Size = approximately 0.5-g dry 

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. 

49038-82- 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. 

49038-82- The LCS samples met the criteria found in Table 6 of Method 1613, 
Revision B for PCDDIPCDF. 

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). 

49038-82- Recoveries of internal standards were within 25-150% for all samples. In 
the two samples that were re-processed, the measurement of the cleanup standard on the 
DB-5 initial analysis was hindered by an interfering species so the confirm (DB-225) 
results were reported. 

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

49038-82- The RPD for the PCDDIPCDF analytes detected above the action level of 
> lOX MDL were all below the 30% limit except for 2,3,7,8-TCDD and 2,3,7,8-TCDF 
which had RPDs of 45% and 48%, respectively. 
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DIOXIN/FURAN NTCRA SOILS QA/QC SUMMARY  
QC Batch 49038-82  

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. 

49038-82- All analytes in the SRM were found to be within the limit of 30% difference 
from consensus values with the exception of 1,2,3,4,7,8,9-HpCDF which had a PD of 
30.7%. 

REFERENCES: Battelle 2001. Centredale Manor Restoration Project Superfund Site Baseline Risk 
Assessment, Initial Project Planning and Support. Tasks 19-22 QAPP prepared under 
contract to USACE NAE. Delivery Order #59. May 23, 2001. 509pp + apps. 
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QUALITY ASSURANCE STATEMENT  

Project Title: USACEINED, Centredale Manor Task 11 Rush Soil Samples 

Project Number: G487001-11D2 

Description of Data: SoU samples for dioxin/Curan 

Description of audit and review activities:  
I)Reviewed sample preparation Laboratory Record Books (LRB). Tracked CDC 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-ftle 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.  

Date 

Technology 



Soil and QC Results  



PROJECT NAME Centredale RUSH SOILS 
lABORATORY BCO 
SOG 49038-82 
ANAL YSIS_METH MOD 1613B 

CLASS DIOXIN 
CASE 
IDL 
CRDL_CROL 
FINAL_RESVL T 
FINAL OVAl 
COMMENTS 
VALID_COMMENT 

OC TYPE M BLANK 
SAMPLE NO 
FRACTION T 
SAMPLE SIZE 0.6463 
SAMPLE SIZE UNITS GORY 
PCT MOIST 
SAMPLE DATE 
EXTRACT DATE 11/5101 
lAB EXTRACTION_ID 49038-82-07 

lAB 10 48401-44-04 

CAS NO PARAMETER LAB RESULT UNITS LAB QUAl MOL TEO ANAL DATE OIL FACTOR 
1746-01-6 2,3,7,8-TCDD 1.12 PGlG DRY J 7.74 1.1227 11/9/01 1.000 
40321-76-4 1,2,3,7,8-PeCDD 38.68 PGlG DRY V 38.68 0.0000 1119/01 1.000 
39227-28-6 1,2,3,4,7,B-HxCDD 2.56 PGlG DRY J 38.68 0.2559 1119/01 1.000 
57653-85-7 1,2,3,6,7,8-HxCDD 38.68 PGlG DRY U 38.68 0.0000 1119/01 1.000 
19408-74-3 1,2,3,7,8,9-HxCDD 3.13 PGlG DRY J 38.68 0.3134 1119/01 1.000 
35822-46-9 1,2,3,4,6,7,8-HpCDD 5.48 PGlG DRY J 38.68 0.0548 1119/01 1.000 
3268-87-9 OCDD 26.73 PG/GDRY J 77.36 0.0267 1119/01 1.000 
51207-31-9 2,3,7,8-TCDF 7.74 PGlGDRY U 7.74 0.0000 1119/01 1.000 
57117-41-6 1,2,3,7,8-PeCDF 1.41 PGlG DRY J 38.68 0.0703 11/9/01 1.000 
57117-31-4 2,3,4,7,8-PeCDF 1.59 PGlG DRY J 38.68 0.7973 11/9/01 1.000 

70648-26-9 1,2,3,4,7,8-HxCDF 2.16 PGlG DRY J 38.68 0_2164 11/9/01 1.000 

57117-44-9 1,2,3,6,7,8-HxCDF 1.82 PGlG DRY J 38.68 0.1822 11/9/01 1.000 
72918-21-9 1,2,3,7,8,9-HxCDF 2.03 PGlG DRY J 38.68 0.2034 11/9/01 1.000 

60851-34-5 2,3,4,6,7,8-HxCOF 2.57 PGlG DRY J 38.68 0.2573 1119101 1.000 

67562-39-4 1,2,3.4,6,7,8-HpCDF 3.17 PGlG DRY J 38.68 0.0317 11/9/01 1.000 

55673-89-7 1,2,3.4,7,8,9-HpCDF 4.50 PGlG DRY J 38.68 0.0450 1119/01 1.000 

39001-02-0 OCDF 21.32 PGlG DRY J 77.36 0.0213 1119/01 1.000 

51207-31-9 TOTAL TETRA-FURANS 7.74 PGlG DRY V 7.74 11/9/01 1.000 

41903-57-5 TOTAL TETRA-DIOXINS 1.12 PGlG DRY J 7.74 1119/01 1.000 

30402-15-4 TOTAL PENTA-FURANS 3.00 PGlG DRY J 38.68 1119/01 1.000 

36088-22-9 TOTAL PENTA-DIOXINS 38.68 PGlG DRY V 38.68 1119/01 1.000 

55684-94-1 TOTAL HEXA-FURANS 9.61 PGlG DRY J 38.68 1119101 1.000 

34465-46-8 TOTAL -HEXA-DIOXINS 6.09 PGlG DRY J 38.68 1119/01 1.000 

38998-75-3 TOTAL HEPTA-FURANS 7.67 PGlG DRY J 38.68 1119/01 1.000 

37871-00-4 TOTAL HEPTA-DIOXINS 8.88 PGlG DRY J 38.68 1119/01 1.000 

76523-40-5 13C-2,3,7,8-TCDD 58 PCT REC 11/9/01 1.000 

109719-79-1 13C-l,2,3,7,8-PeCDD 62 PCT REC 1119/01 1.000 

109719-80-4 13C-l,2,3,4,7,8-HxCDD 59 PCT REC 1119/01 1.000 

109719-81-5 13C-l,2,3,6,7,8-HxCDD 67 PCT REC 11/9/01 1.000 

109719-83-7 13C-l,2,3.4,6,7,8-HpCDD 70 PCT REC 1119/01 1.000 

114423-97-1 13C-OCOD 60 PCT REC 1119/01 1.000 

89059-46-1 13C-2,3,7,8-TCOF 57 PCT REC 11/9/01 1.000 

109719-77-9 13C-l,2,3,7,8-PeCDF 56 PCT REC 11/9/01 1.000 

116843-02-8 13C-2,3,4,7,8-PeCOF 80 PCT REC 11/9/01 1.000 

114423-98-2 13C-l,2,3.4,7,8-HxCDF 60 PCT REC 11/9/01 1.000 

116843-03-9 13C-l,2,3,6,7,8-HxCOF 61 PCT REC 11/9/01 1.000 

116843-04-0 13C-l,2,3,7,8,9-HxCDF 61 PCT REC 11/9/01 1.000 

116843-05-1 13C-2,3.4,6,7,8-HxCDF 62 PCT REC 1119/01 1.000 

116843-09-5 13C-l,2,3.4,6,7,8-HpCOF 68 PCT REC 11/9/01 1.000 

109719-94-0 1 3C-1,2,3,4,7 ,8,9-HpCOF 66 PCT REC 1119101 1.000 

85508-50-5 37CI-2,3, 7,8-TCDD 50 PCT REC 1119/01 1.000 



PROJECT NAME Centredale RUSH SOILS 
LABORATORY BCO 
SDG 49038-82 
ANALYSIS METH MOD 1613B 
CLASS DIOXIN 
CASE 
IDL 
CRDL CRQL 
FINAL....RESULT 
FINAL QUAL 
COMMENTS 
VALID COMMENT 

QC TYPE NORMAL 
SAMPLE NO 2004539 
FRACTION T 
SAMPLE SIZE 0.7142 
SAMPLE SIZE UNITS G DRY 
PCT MOIST 32.37 
SAMPLE DATE 10/10/01 
EXTRACT DATE 11/5101 
LAB EXTRACTION ID 49038-82-04 
LAB ID 49037-19-03 

CAS NO PARAMETER LAB RESULT UNITS LAB QUAL MDL TEQ ANAL DATE DIL FACTOR 
1.0001746-01-6 2,3,7,8-TCDD 2152.53 PGlG DRY 7.00 2152.0 1119/01 

40321-76-4 1,2,3,7,8-PeCDD 7.89 PGlG DRY J 35.00 3.9442 1119/01 1.000 
39227-28-6 1,2,3.4,7,8-HxCDD 14.19 PGlG DRY J 35.00 1.4187 1119/01 1.000 
57653-85-7 1,2,3,6,7,8-HxCDD 41.87 PGlG DRY 35.00 4.1865 1119101 1.000 
19408-74-3 1,2,3,7,8,9-HxCDD 41.35 PGlG DRY 35.00 4.1348 1119/01 1.000 
35822-46-9 1,2,3.4,6,7,8-HpCDD 906.84 PGlG DRY 35.00 9.0684 1119/01 1.000 
3268-87-9 OCDD 6485.15 PGlG DRY 70.01 6.4852 1119/01 1.000 
51207-31-9 2,3,7,8-TCDF 10.62 PGlG DRY # 7.00 1.0620 1119/01 1.000 
57117-41-6 1,2,3,7,8-PeCDF 4.37 PGlG DRY J 35.00 0.2187 1119/01 1.000 
57117-31-4 2,3,4,7,8-PeCDF 7.13 PGlG DRY J 35.00 3.5635 1119/01 1.000 

70648-26-9 1,2,3,4,7,8-HxCDF 22.52 PGlG DRY J 35.00 2.2516 1119/01 1.000 
57117-44-9 1,2,3,6,7,8-HxCDF 10.98 PGlG DRY J 35.00 1.0985 1119/01 1.000 
72918-21-9 1,2,3,7,8,9-HxCDF 35.00 PGlG DRY U 35.00 0.0000 11/9/01 1.000 

60851-34-5 2,3,4,6,7,8-HxCDF 9.23 PGlGDRY J 35.00 0.9233 1119101 1.000 
67562-39-4 1,2,3,4,6,7,8-HpCDF 110.62 PGlG DRY 35.00 1.1062 11/9/01 1.000 

55673-89-7 1,2,3,4,7,8,9-HpCDF 9.50 PGlG DRY J 35.00 0.0950 1119101 1.000 

39001-02-0 OCDF 254.20 PGlG DRY 70.01 0.2542 11/9/01 1.000 

51207-31-9 TOTAl TETRA-FUAANS 101.17 PGlG DRY 7.00 1119/01 1.000 

41903-57-5 TOTAl TETRA-DIOXINS 2152.53 PGlG DRY 7.00 1119101 1.000 

30402-15-4 TOTAl PENTA-FUAANS 184.28 PGlG DRY 35.00 11/9/01 1.000 

36088-22-9 TOTAL PENTA-DIOXINS 7.89 PGlG DRY J 35.00 11/9/01 1.000 

55684-94-1 TOTAl HEXA·FUAANS 228.79 PGlG DRY 35.00 1119101 1.000 

34465-46-8 TOTAl-HEXA-DIOXINS 278.14 PGlG DRY 35.00 11/9/01 1.000 

38998-75-3 TOTAl HEPTA-FUAANS 246.61 PGlG DRY 35.00 11/9/01 1.000 

37871-00-4 TOTAl HEPTA-DIOXINS 1500.67 PGlG DRY 35.00 11/9/01 1.000 

76523-40-5 13C-2,3, 7,8-TCDD 49 PCT REC 11/9/01 1.000 

109719-79-1 13C-l,2,3,7,8-PeCDD 73 PCT REC 1119101 1.000 

109719-80-4 13C-l,2,3,4,7,8-HxCDD 73 PCT REC 1119101 1.000 

109719-81-5 13C-l,2,3,6,7,8-HxCDD 72 PCT REC 11/9/01 1.000 

109719-83-7 13C-l,2,3.4,6,7,8-HpCDD 88 PCT REC 1119101 1.000 

114423-97-1 13C-OCDD 86 PCT_REC 1119101 1.000 

89059-46-1 13C-2,3,7,8-TCDF 37 PCT REC # 11/9/01 1.000 

109719-77-9 13C-l,2,3,7,8-PeCDF 67 PCT REC 11/9/01 1.000 

116843-02-8 13C-2,3.4,7,8-PeCDF 84 PCT REC 1119101 1.000 

114423-98-2 13C-l,2,3.4,7,8-HxCDF 67 PCT REC 1119101 1.000 

116843-03-9 13C-l,2,3,6,7,8-HxCDF 63 PCT REC 11/9/01 1.000 

116843-04-0 13C-l,2,3,7,8,9-HxCDF 70 PCT REC 11/9/01 1.000 

116843-05-1 13C-2,3.4,6,7,8-HxCDF 70 PCT REC 1119101 1.000 

116843-09-5 13C-l,2,3,4,6,7,8-HpCDF 78 PCT REC 11/9/01 1.000 

109719-94-0 13C-l,2,3.4,7,8,9-HpCDF 85 PCT REC 1119101 1.000 

85508-50-5 37CI-2,3, 7,8-TCDD 44 PCT REC 11/9/01 1.000 



PROJECT NAME Centredale RUSH SOILS 
LABORATORY BCO 
SOO 49038-B2 
ANALYSIS METH MOD 1613B 

ClASS DIOXIN 
CASE 
IDL 
CRDL CROL 
FINAL RESULT 
FINAL ~UAL 

COMMENTS 
VALID COMMENT 

OC TYPE SOILSRM 
SAMPLE NO CIL EDF 2513 
FRACTION T 
SAMPLE SIZE 1.0116 
SAMPLE SIZE UNITS GDRY 
PCT MOIST 
SAMPLE DATE 
EXTRACT DATE 11/5101 
LAB EXTRACTION ID 4903B-82-05 
LAB ID 48514-92-03 

CAS NO PARAMETER LAB RESULT UNITS LAB_OUAL MDL TEO ANAl.,.DATE DIl.,.FACTOR 
1746-01-6 2,3,7,B-TCDD 5.0 PCTDIFF 4.94 483.23 11/9/01 1.000 
40321-76-4 1,2,3,7,8-PeCDD 3.2 PCTDIFF 24.71 495.51 1119/01 1.000 
39227-28-6 1,2,3,4,7,8-HxCDD 4.3 PCT DIFF 24.71 93.B35 11/9/01 1.000 
57653-B5-7 1,2,3,6,7,S-HxCDD 4.9 PCT DIFF 24.71 91.231 1119/01 1.000 
19408-74-3 1,2,3,7,S,9-HxCDD 9.0 PCT DIFF 24.71 98.106 11/9/01 1.000 
35S22-46-9 1,2,3,4,6,7,S-HpCDD 8.2 PCTDIFF 24.71 15.039 1119/01 1.000 
326S-S7-9 OCDD 12.5 PCTDIFF 49.43 3.9490 1119/01 1.000 
51207-31-9 2,3,7,S·TCDF 4.4 PCTDIFF 4.94 46.990 1119/01 1.000 
57117-41-6 1,2,3,7,S-PeCDF 17.2 PCTDIFF 24.71 50.992 1119/01 1.000 
57117-31-4 2,3,4,7,S-PeCDF 7.7 PCTDIFF 24.71 463.30 1119/01 1.000 
7064S-26-9 1,2,3,4,7,S-HxCDF S.5 PCTDIFF 24.71 95.473 1119/01 1.000 
57117-44-9 1,2,3,6,7,S-HxCDF 5.7 PCTDIFF 24.71 100.43 1119/01 1.000 
7291S-21-9 1,2,3,7,S,9-HxCDF 11.7 PCTDIFF 24.71 91.601 1119101 1.000 
60S51-34-5 2,3,4,6,7,S-HxCDF 10.4 PCTDIFF 24.71 100.44 1119101 1.000 
67562-39-4 1,2,3,4,6,7,S-HpCDF 17.3 PCTDIFF 24.71 14.S99 1119/01 1.000 

55673-S9-7 1,2,3,4,7,S,9-HpCDF 30.7 PCTDIFF & 24.71 14.634 11/9/01 1.000 

39001-02-0 OCDF 12.0 PCTDIFF 49.43 2.5190 1119/01 1.000 

51207-31-9 TOTAL TETRA-FURANS NA PG/G DRY 4.94 11/9/01 1.000 

41903-57-5 TOTAL TETRA-DIOXINS NA PGlG DRY 4.94 11/9/01 1.000 

30402-15-4 TOTAL PENTA·FURANS NA PG/G DRY 24.71 11/9/01 1.000 

36088-22-9 TOTAL PENTA·DIOXINS NA PG/G DRY 24.71 11/9/01 1.000 

55684-94-1 TOTAL HEXA-FURANS NA PGlG DRY 24.71 11/9/01 1.000 

34465-46-8 TOTAL ·HEXA·DIOXINS NA PGIG DRY 24.71 11/9/01 1.000 

3899S-75-3 TOTAL HEPTA·FURANS NA PGlG DRY 24.71 11/9/01 1.000 

37871-00-4 TOTAL HEPTA·DIOXINS NA PG/G DRY 24.71 11/9/01 1.000 

76523-40-5 13C-2,3,7,8-TCDD 52 PCT REC 1119/01 1.000 

109719-79-1 13C-l ,2,3, 7,B-PeCDD 67 PCT REC 11/9/01 1.000 

109719-80-4 13C-l,2,3,4,7,B-HxCDD 66 PCT REC 1119/01 1.000 

109719-81-5 13C-l ,2,3,6, 7,S-HxCDD 6S PCT REC 11/9/01 1.000 

1 09719-B3-7 13C-l,2,3,4,6,7,8-HpCDD 82 PCT REC 1119/01 1.000 

114423-97-1 13C-OCDD 82 PCT REC 1119/01 1.000 

89059-46-1 13C-2,3, 7,8-TCDF 57 PCT REC 1119/01 1.000 

109719-77-9 13C-l,2,3,7,8-PeCDF 62 PCT REC 1119/01 1.000 

116843'()2-B 13C-2,3,4,7,8-PeCDF 87 PCT REC 11/9/01 1.000 

114423-98-2 13C-l ,2,3,4, 7,8-HxCDF 69 PCT_REC 11/9/01 1.000 

116843'()3-9 13C-l ,2,3,6, 7,S-HxCDF 65 PCT REC 11/9/01 1.000 

116843'()4-0 13C-l ,2,3, 7,8,9-HxCDF 66 PCT REC 1119/01 1.000 

116843'()5-1 13C-2,3,4,6,7,B-HxCDF 68 PCT REC 11/9/01 1.000 

116843'()9-5 13C-l ,2,3,4,6,7 ,8-HpCDF 73 PCT REC 11/9/01 1.000 

109719-94-0 13C-l,2,3,4,7,B,9-HpCDF 81 PCT REC 1119/01 1.000 

S5508-5O-5 37CI-2,3, 7,8-TCDD 47 PCT REC 11/9/01 1.000 



PROJECT NAME Centredale RUSH SOILS 
LABORATORY BCO 
SDG 49038-82 
ANALYSIS METH MOD 1613B 
ClASS DIOXIN 
CASE 
IDL 
CRDL CRQL 
FINAl RESULT 
FINAl QUAL 
COMMENTS 
VALID COMMENT 

QC TYPE NORMAL 
SAMPLE NO 2004320 
FRACTION T 
SAMPLE SIZE 0.5371 
SAMPLE SIZE UNITS GDRY 
PCT MOIST 48.53 
SAMPLE DATE 10/1/01 
EXTRACT DATE 11/5101 
LAB EXTRACTION_tD 49038-82-02 
lAB ID 49037 -19-02 

CAS NO PARAMETER lAB RESULT UNITS lAB QUAL MDL TEQ ANAL DATE DIL FACTOR 
1746-01-6 2,3,7,8-TCDD 127542.09 PGlG DRY 9.31 127542 11/13101 1.000 
40321-76-4 1,2,3,7,8-PeCDD 206.39 PGlG DRY 46.55 103.100 11/13101 1.000 
39227-28-6 1,2,3,4,7,8-HxCDD 241.27 PGlGDRY 46.55 24.1200 11/13101 1.000 
57653-85-7 1,2,3,6,7,8-HxCDD 898.07 PGlGDRY 46.55 89.8000 11/13101 1.000 
19408-74-3 1,2,3,7,8,9-HxCDD 931.16 PGlGDRY 46.55 93.1100 11/13101 1.000 
35822-46-9 1,2,3,4,6,7,8-HpCDD 36862.63 PGlGDRY 46.55 368.600 11/13101 1.000 
3268-87-9 OCDD 284138.76 PGlGDRY 93.09 284.100 11/13101 1.000 
51207-31-9 2,3,7,8-TCDF 561.29 PGlGDRY It 9.31 56.1290 11/13101 1.000 
57117-41-6 1,2,3,7,8-PeCDF 120.94 PGlGDRY 46.55 6.04700 11113101 1.000 
57117-31-4 2,3,4,7,8-PeCDF 1153.46 PGlG DRY 46.55 576.700 11113101 1.000 
70648-26-9 1,2,3,4,7,8-HxCDF 3229.15 PGlG DRY 46.55 322.900 11113101 1.000 
57117-44-9 1,2,3,6,7,8-HxCDF 897.28 PGlGDRY 46.55 89.7200 11/13101 1.000 
72918-21-9 1,2,3,7,8,9-HxCDF 32.82 PGlG DRY J 46.55 3.28250 11113101 1.000 
60851-34-5 2,3,4,6,7,8-HxCDF 339.50 PGlGDRY 46.55 33.9500 11/13101 1.000 
67562-39-4 1,2,3,4,6,7,8-HpCDF 1676.36 PGlGDRY 46.55 16.7600 11113101 1.000 
55673-89-7 1,2,3,4,7,8,9-HpCDF 689.72 PGlG DRY 46.55 6.89720 11/13101 1.000 
39001-02-0 OCDF 2733.26 PGlG DRY 93.09 2.73330 11/13101 1.000 

51207-31-9 TOTAl TETRA-FURANS 5443.41 PGlGDRY 9.31 11/13101 1.000 
41903-57-5 TOTAL TETRA-DIOXINS 127542.09 PGlG DRY 9.31 11113101 1.000 
30402-15-4 TOTAl PENTA-FURANS 10521.60 PGlGDRY 46.55 11/13101 1.000 

36088-22-9 TOTAl PENTA-DIOXINS 557.35 PGlG DRY 46.55 11/13/01 1.000 
55684-94-1 TOTAl HEXA-FURANS 13472.71 PGlG DRY 46.55 11/13101 1.000 
34465-46-8 TOTAl-HEXA-DIOXINS 6619.69 PGlGDRY 46.55 11/13101 1.000 
38998-75-3 TOTAl HEPTA·FURANS 4095.25 PGlGDRY 46.55 11/13101 1.000 
37871-00-4 TOTAl HEPTA-DIOXINS 57176.00 PGlGDRY 46.55 11/13101 1.000 

76523-40-5 13C-2,3,7,8-TCDD 52 PCT REC 11113/01 1.000 

1 09719-79-1 13C-l,2,3,7,8-PeCDD 71 PCT REC 11/13101 1.000 

109719-80-4 13C-l,2,3,4,7,8-HxCDD 68 PCT REC 11/13101 1.000 

109719-81-5 13C-l,2,3,6,7,8-HxCDD 88 PCT REC 11113101 1.000 

109719-83-7 13C-l ,2,3,4,6, 7,8-HpCDD 90 PCT REC 11113/01 1.000 

114423-97-1 13C-OCDD 94 PCT REC 11/13101 1.000 

89059-46-1 13C-2,3, 7,8-TCDF 29 PCT REC It 11113101 1.000 

109719-77-9 13C-l,2,3,7,8-PeCDF 69 PCT REC 11113/01 1.000 

116843-02-8 13C-2,3,4,7,8-PeCDF 80 PCT REC 11113/01 1.000 

114423-98-2 13C-l,2,3,4,7,8-HxCDF 68 PCT REC 11/13/01 1.000 

116843-03-9 13C-l ,2,3,6, 7,8-HxCDF 65 PCT REC 11/13101 1.000 

116843-04-0 13C-l,2,3,7,8,9-HxCDF 81 PCT REC 11/13101 1.000 

116843-05-1 13C-2,3,4,6,7,8-HxCDF 77 PCT REC 11/13101 1.000 

116843-09-5 13C-l ,2,3,4,6, 7,8-HpCDF 85 PCT REC 11/13101 1.000 

109719-94-0 13C-l ,2,3,4, 7,8,9-HpCDF 83 PCT REC 11/13101 1.000 

85508-50-5 37CI-2,3, 7,8-TCDD 86 PCT REC It 11/13101 1.000 



PROJECT NAME Centredale RUSH SOILS 
lABORATORY BCO 
SDG 49038-82 
ANALYSIS METH MOD 1613B 
CLASS DIOXIN 

CASE 
IDL 

CRDL CROL 
FINAl RESULT 
FINAl OUAL 

COMMENTS 
VALID COMMENT 

OC TYPE DUPLICATE 
SAMPLE NO 2004320 
FRACTION T 
SAMPLE SIZE 0.5206 
SAMPLE SIZE UNITS GDRY 
PCT MOIST 48.53 
SAMPLE DATE 10/1/01 
EXTRACT_DATE 11/5101 
lAB_EXTRACTION_ID 49038-82-03 

lAB ID 49037-19-02 

CAS NO PARAMETER lAB RESULT UNITS LAB OUAL MDL TEO ANAL DATE DIL FACTOR 
1746-01-6 2,3,7,8-TCDD 80550.87 PGlGDRY 9.60 80550 11114/01 1.000 
40321-76-4 1,2,3,7,8-PeCDD 190.39 PGlG DRY 48.02 95.190 11/14/01 1.000 
39227-28-6 1,2,3,4,7,8-HxCDD 236.09 PGlG DRY 48.02 23.600 11/14/01 1.000 
57653-85-7 1,2,3,6,7,8-HxCDD 1076.21 PGlG DRY 48.02 107.60 11114/01 1.000 
19408-74-3 1,2,3,7,8,9-HxCDD 1047.10 PGlG DRY 48.02 104.70 11/14/01 1.000 
35822-46-9 1,2,3,4,6,7,B-HpCDD 44060.68 PGlG DRY 48.02 440.60 11114/01 1.000 
3268-87-9 OCDD 342576.76 PGlG DRY 96.04 342.50 11114/01 1.000 
51207-31-9 2,3,7,B-TCDF 913.53 PGlG DRY II 9.60 91.353 11/14/01 1.000 
57117-41-6 1,2,3,7,8-PeCDF 115.99 PGlG DRY 48.02 5.7993 11/14/01 1.000 
57117-31-4 2,3,4,7,8-PeCDF 1340.85 PGlG DRY 48.02 670.40 11/14/01 1.000 
70648-26-9 1,2,3,4,7,8-HxCDF 4200.67 PGlG DRY 48.02 420.00 11/14101 1.000 
57117-44-9 1,2,3,6,7,8-HxCDF 1145.07 PGlG DRY 48.02 114.50 11/14/01 1.000 
72918-21-9 1,2,3,7,8,9-HxCDF 29.55 PGlG DRY J 48.02 2.9546 11/14101 1.000 
60851-34-5 2,3,4,6,7,8-HxCDF 340.14 PGlG DRY 48.02 34.010 11/14101 1.000 
67562-39-4 1,2,3,4,6,7,B-HpCDF 1982.45 PGlG DRY 4B.02 19.820 11114/01 1.000 
55673-89-7 1,2,3,4,7,8,9-HpCDF 895.45 PGlG DRY 4B.02 8.9545 11/14/01 1.000 
39001-02-0 OCDF 2540.05 PGlG DRY 96.04 2.5400 11/14/01 1.000 

51207-31-9 TOTAL TETRA-FURANS 477B.32 PGlGDRY 9.60 11/14/01 1.000 
41903-57-5 TOTAL TETRA-DIOXINS 80550.87 PGlGDRY 9.60 11114/01 1.000 
30402-15-4 TOTAL PENTA·FURANS 14027.17 PGlGDRY 48.02 11114/01 1.000 
36088-22-9 TOTAL PENTA-DIOXINS 190.39 PGlG DRY 48.02 11114/01 1.000 
55684-94-1 TOTAL HEXA-FURANS 15516.81 PGlG DRY 48.02 11114/01 1.000 
34465-46-8 TOTAL -HEXA-DIOXINS 7878.84 PGlG DRY 48.02 11114/01 1.000 
38998-75-3 TOTAL HEPTA-FURANS 5012.23 PGlG DRY 48.02 11114/01 1.000 
37871-00-4 TOTAL HEPTA-DIOXINS 67514.84 PGlG DRY 48.02 11114/01 1.000 

76523-40-5 13C-2,3,7,8-TCDD 53 PCT REC 11/14/01 1.000 
109719-79-1 13C-l,2,3,7,8-PeCDD 75 PCT REC 11/14/01 1.000 
1 09719-80-4 13C-1,2,3,4, 7,8-HxCDD 77 PCT REC 11/14/01 1.000 
109719-81-5 13C-l,2,3,6,7,8-HxCDD 78 PCT REC 11/14/01 1.000 

109719-83-7 13C-l,2,3.4,6,7,8-HpCDD 93 PCT REC 11/14101 1.000 

114423-97-1 13C-OCDD 88 PCT REC 11/14101 1.000 

89059-46-1 13C-2,3,7,8-TCDF 33 PCT REC II 11/14101 1.000 

109719-77-9 13C-l,2,3,7,8-PeCDF 72 PCT REC 11/14101 1.000 

116843-02-8 13C-2,3,4,7,8-PeCDF 64 PCT REC 11/14101 1.000 

114423-98-2 13C-l,2,3,4,7,8-HxCDF 78 PCT REC 11/14101 1.000 

116843-03-9 13C-1,2,3,6, 7,8-HxCDF 69 PCT REC 11/14/01 1.000 

116843-04-0 13C-1,2,3, 7,8,9-HxCDF 81 PCT REC 11/14/01 1.000 

116843-05-1 13C-2,3,4,6,7,8-HxCDF 78 PCT REC 11/14/01 1.000 

116843-09-5 13C-l,2,3,4,6,7,8-HpCDF 83 PCT REC 11/14/01 1.000 

1 09719-94-0 13C-l,2,3,4,7,8,9-HpCDF 86 PCT REC 11/14/01 1.000 

85508-50-5 37CI-2,3, 7,8-TCDD 90 PCT REC II 11/14/01 1.000 



PROJECT NAME Centredale RUSH SOILS 
LABORATORY BCO 
SDG 49038-82 
ANALYSIS METH MOD 1613B 
CLASS DIOXIN 
CASE 
IDL 
CRDL CRQL 
FINAL RESULT 
FINAL QUAL 
COMMENTS 
VALID COMMENT 

QC TYPE LCS 
SAMPLE NO OPR 
FRACTION T 
SAMPLE SIZE 1.0708 
SAMPLE SIZE UNITS GDRY 
PCT MOIST 
SAMPLE DATE 
EXTRACT DATE 11/5/01 
LAB EXTRACTION ID 49038-82-06 
LAB ID 48401-44-04 

CAS NO PARAMETER LAB RESULT UNtTS LAB QUAL MDL TEQ NA~DATE OIL FACTOR 
1746-01-6 2,3,7,8-TCDD 88 PCT REC 4.67 8.8360 l11B101 1.000 
40321-76-4 1,2,3,7,8-PeCDD 91 PCT REC 23.35 22.780 l11B101 1.000 

39227-28-6 1,2,3,4,7,8-HxCDD 98 PCT REC 23.35 4.8940 l11B101 1.000 
57653-85-7 1,2,3,6,7,8-HxCDD 97 PCT REC 23.35 4.8373 l11B101 1.000 
19408-74-3 1,2,3,7,8,9-HxCDD 97 PCT REC 23.35 4.8473 11/8/01 1.000 

35822-46-9 1,2,3,4,6,7,8-HpCDD 90 PCT REC 23.35 0.4523 1118/01 1.000 

3268-S7-9 OCDD 9S PCT REC 46.69 0.0976 11/8/01 1.000 

51207-31-9 2,3,7,8-TCDF 87 PCT REC 4.67 0.8653 l11B101 1.000 
57117-41-6 1,2,3,7,8-PeCDF 99 PCT REC 23.35 2.4708 1118/01 1.000 

57117-31-4 2,3,4,7,8-PeCDF 95 PCT REC 23.35 23.710 11/8/01 1.000 

70648-26-9 1,2,3,4,7,8-HxCDF 93 PCT REC 23.35 4.6429 11/8/01 1.000 

57117-44-9 1,2,3,6,7,B-HxCDF 93 PCT REC 23.35 4.6546 11/8/01 1.000 

72918-21-9 l,2,3,7,8,9-HxCDF 88 PCT REC 23.35 4.3800 II/BiOl 1.000 

60851-34-5 2,3,4,6,7,S-HxCDF 93 PCT REC 23.35 4.65S5 II/BiOl 1.000 

67562-39-4 1,2,3,4,6,7,S-HpCDF 94 PCT REC 23.35 0.4676 11/8/01 1.000 

55673-89-7 1,2,3,4,7,S,9-HpCDF 93 PCT REC 23.35 0.4673 11/8/01 1.000 

39001-02-0 OCDF 100 PCT REC 46.69 0.1004 11/8/01 1.000 

51207-31-9 TOTAL TETAA-FURANS NA PCT REC 4.67 l11B101 1.000 

41903-57-5 TOTAL TETRA-DIOXINS NA PCT REC 4.67 l11B101 1.000 

30402-15-4 TOTAL PENTA-FURANS NA PCT REC 23.35 11/S101 1.000 

36088-22-9 TOTAL PENTA-DIOXINS NA PCT REC 23.35 111S101 1.000 

55684-94-1 TOTAl HEXA-FURANS NA PCT REC 23.35 11/S/OI 1.000 

34465-46-8 TOTAl-HEXA·DIOXINS NA PCT REC 23.35 11/8/01 1.000 

38998-75-3 TOTAl HEPTA-FURANS NA PCT REC 23,35 11/S101 1.000 

37871-00-4 TOTAL HEPTA-DIOXINS NA PCT REC 23.35 11/8/01 1.000 

76523-40-5 13C-2,3,7,8-TCDD 55 PCT REC 11/S101 1.000 

109719-79-1 13C-l,2,3,7,8-PeCDD 68 PCT REC 1118/01 1.000 

109719-80-4 13C-l,2,3,4,7,8-HxCDD 66 PCT REC 1118/01 1.000 

109719-81-5 13C-l,2,3,6,7,8-HxCDD 81 PCT REC 1118/01 1.000 

109719-83-7 13C-l,2,3,4,6,7,8-HpCDD 79 PCT REC l11B101 1.000 

114423-97-1 13C-OCDD 77 PCT REC l1/B101 1.000 

89059-46-1 13C-2,3,7,8-TCDF 58 PCT REC l1/B101 1.000 

109719-77-9 13C-l,2,3,7,8-PeCDF 63 PCT_REC 11/8/01 1.000 

116843-02-8 13C-2,3,4,7,8-PeCDF 93 PCT REG 11/8/01 1.000 

114423-98-2 13C-l,2,M,7,8-HxCDF 68 PCT REC 11/8/01 1.000 

116843-03-9 13C-l,2,3,6,7,8-HxGDF 75 PGT REC ll1B101 1.000 

116843-04-0 13C-l,2,3,7,8,9-HxCDF 70 PCT REC 11/8/01 1.000 

116843-05-1 13C-2,3,4,6,7,8-HxCDF 73 PCT REC ll/B101 1.000 

116843-09-5 13C-l ,2,3,4,6, 7,8-HpCDF 80 PCT_REG 11/8/01 1.000 

109719-94-0 13C-l,2,3,4,7,8,9-HpCDF 78 PCT REG 11/8/01 1.000 

85508-50-5 37CI-2,3, 7,8-TCDD 45 PCT REC l11B101 1.000 



PROJECT_NAME Centredale RUSH SOILS 

LABORATORY BCO 

SOG 49038-82 
ANALYSIS METH MOD 1613B 

CLASS DIOXIN 

CASE 

IDL 
CRDL CROL 

FINAL RESULT 
FINAL QUAL 
COMMENTS 
VALID COMMENT 

ac TYPE LCS 
SAMPLE NO OPR 
FRACTION T 
SAMPLE SIZE 1.0708 
SAMPLE SIZE UNITS GDRY 
PCT MOIST 
SAMPLE DATE 
EXTRACT DATE 111S101 
LAB EXTRACTION ID 49038-82-06 

LAB ID 48401-44-04 

Method 1613B 

CAS NO PARAMETER LAB RESULT UNITS LAB ~UAL Limits (ng/ml) MDL TEQ ANALDATE DILFACTOR 
1746-01-6 2,3,7,8-TCDD 8.84 NG/ML 6.7-15.8 5.05 8.8360 11/8101 t.OOO 
40321-76-4 1,2,3,7,8-PeCDD 45.57 NG/ML 35 -71 25.27 22.780 11/8101 1.000 
39227-28-6 1,2,3,4,7,8-HxCDD 48.94 NG/ML 35 - 82 25.27 4.8940 11/8101 1.000 
57653-85-7 1,2,3,6,7,8-HxCDD 48.37 NG/ML 38- 67 25.27 4.8373 1118101 1.000 
19408-74-3 1,2,3,7,8,9-HxCDD 48.47 NG/ML 32 - 81 25.27 4.8473 1118101 1.000 
35822-46-9 1,2,3,4,6,7,8-HpCDD 45.23 NG/ML 35-70 25.27 0.4523 1118101 1.000 
3268-87-9 DCDD 97.85 NG/ML 78-144 50.55 0.0978 11/8101 1.000 
51207-31-9 2,3,7,8-TCDF 8.65 NG/ML 7.5-15.8 5.05 0.8653 11/8101 1.000 
57117-41-6 1,2,3,7,8-PeCDF 49.42 NG/ML 40-67 25.27 2.4708 11/8101 1.000 
57117-31-4 2,3,4,7,8-PeCDF 47.43 NG/ML 34 - 80 25.27 23.710 1118101 1.000 
70648-26-9 1,2,3,4,7,8-HxCDF 46.43 NG/ML 36 -67 25.27 4.6429 11/8101 1.000 
57117-44-9 1,2,3,6,7,8-HxCDF 46.55 NG/ML 42 -65 25.27 4.6546 11/8101 1.000 
72918-21-9 1,2,3,7,8,9-HxCDF 43.80 NG/ML 39 -65 25.27 4.3800 1118101 1.000 
60851-34-5 2,3,4,6,7,8-HxCDF 46.58 NGlML 35-78 25.27 4.6585 1118/01 1.000 
67562-39-4 1,2,3,4,6,7,8-HpCDF 46.76 NG/ML 41 -61 25.27 0.4676 11/8101 1.000 
55673-89-7 1,2,3,4,7,8,9-HpCDF 46.73 NGIML 39-69 25.27 0.4673 1118/01 1.000 
39001-02-0 DCDF 100.44 NGIML 63-170 50.55 0.1004 1118/01 1.000 

51207-31-9 TOTAL TETRA·FURANS NA NG/ML NA 5.05 1118/01 1.000 
41903-57-5 TOTAL TETRA· DIOXINS NA NG/ML NA 5.05 11/8101 1.000 
30402-15-4 TOTAL PENTA-FURANS NA NGIML NA 25.27 11/8101 1.000 
36088-22-9 TOTAL PENTA-DIOXINS NA NG/ML NA 25.27 1118/01 1.000 
55684-94-1 TOTAL HEXA-FURANS NA NGIML NA 25.27 1118/01 1.000 
34465-46-8 TOTAL ·HEXA-DIOXINS NA NG/ML NA 25.27 11/8101 1.000 
38998-75-3 TOTAL HEPTA-FURANS NA NGIML NA 25.27 11/8/01 1.000 
37871-00-4 TOTAL HEPTA·DIOXINS NA NGIML NA 25.27 11/8101 1.000 

76523-40-5 13C-2,3,7,8-TCDD 55.45 NG/ML 20 -175 11/8101 1.000 
109719-79-1 13C-l ,2,3, 7,8-PeCDD 67.85 NGIML 21 - 227 11/8101 1.000 

109719-80-4 13C-l ,2,3,4, 7,8-HxCDD 66.50 NGlML 21 -193 11/8101 1.000 

109719-81-5 13C-l ,2,3,6,7,8-HxCDD 81.45 NGIML 25-163 1118101 1.000 
109719-83-7 13C-l ,2,3,4,6, 7,8-HpCDD 78.90 NG/ML 26-166 11/8101 1.000 

114423-97-1 13C-OCDD 154.50 NG/ML 26 - 397 11/8101 1.000 

89059-46-1 13C-2,3,7,8-TCDF 57.95 NGlML 22 -152 11/8101 1.000 

109719-77-9 13C-l ,2,3, 7,8-PeCDF 62.75 NG/ML 21 -192 11/8101 1.000 

116843-02-8 13C-2,3,4,7,8-PeCDF 92.85 NG/ML 13 - 328 11/8101 1.000 

114423-98-2 13C-l ,2,3,4, 7,8-HxCDF 68.30 NG/ML 19 - 202 11/8101 1.000 

116843-03-9 13C-l,2,3,6,7,8-HxCDF 74.75 NG/ML 21 -159 11/8101 1.000 

116843-04-0 13C-l,2,3,7,8,9-HxCDF 70.00 NG/ML 17 - 205 1118101 1.000 

116843-05-1 13C-2,3,4,6,7,8-HxCDF 72.85 NG/ML 22 -176 11/8101 1.000 

116843-09-5 13C-l,2,3,4,6,7,8-HpCDF 80.00 NG/ML 21 -158 11/8101 1.000 

109719-94-0 13C-l ,2,3,4,7 ,8,9-HpCDF 77.85 NG/ML 20 -186 11/8101 1.000 

85508-50-5 37CI-2,3, 7,8-TCDD 4.45 NG/ML 3.1 -19.1 11/8101 1.000 



Section 2 
~ 

Third Party Validation Report 



-s~s~ 
US EPA Approval Signature 

Ms. Christine Clark 
Regional Sample Control CUstodian 
Office of Environmental Measurement and Evaluation 
U.S. EPA Region 1 
11· Technology Drive 
North Cheshnsford, MA 01863 

'0 

Re: ·TO No. 04, Task No.2, lDF No. 0356 
Case No. Rush Soils, SOO No. BIOFl-12301 
Battelle LaboratorieS·w Columbus, OH 
Centredale Manor, North Providence, RI 

DioxinlFuran: 2/Soi1l2004320, 2004539 

Dear Ms. Clark: 

. /~//r.ql 
Date 

December 14,2001 
B-01-12-Y-l 

Revised: December 17, 2001 

A Tier III data validation was performed on the DioxinlFuran analytical data for two soil samples 
collected by USACE for the U.S. EPA at the Centml3k...MfID.QX.SitejnN9.r.th..£to.YiQ~)J9~~1-_____ -,---
The Dioxinlfutan samples were analyzed according to EPA Method 1613B, September 15., 1997. 
The samples were validated using first·the criteria in the Centredale Manor Tasks 19-22 QAPP 
(5/23/01) prepared by Battelle Duxbury Operations which include the criteria in EPA Method 
1613B, September 15. 1997, defaulting next to Region I, EP A-NE Data Validation Functional 
Guidelines for Evaluating Environmental Analyses, December 19.96 criteria, and to EPA Region 
I's Environmental Services Assistance Team Dioxin Data Validation SOP ESAT-Ol-0007 
(01131/01). The <Wa were evaluated based on the following parameters:· 

• .. • .. • 
• 

" • • • .. • 
III • 

• 
NR • .. • 

• 
• • .. • • .. • 

• 

Overal1 Evaluation of Data and Potential Usability Issues 
Data Completeness (CSF Audit· ·Tier 1) 
Preservatjon and Technical Holding Times 
PE Samples/Accuracy Check 
Window Defining Mix 
Initial and Continuing Calibrations 
.Chromatographic Resolution 
Instrument Sensitivily Check 
Blanks 
Matrix SpikelMatrix Spike Duplicate 
Laoor.ttory Control Sample 
Laboratory and Field Duplicates 
Internal/Clean-up Stan~d5 
Sample Analysis and Identification 
Sample Quantitation 
Estimated Detection Limits (EDL) and Estimated Maximum Possible Concentration (EMPC) 
2378·TCDD Toxicity Equivalents (TE) and Isomer Specificity 
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• Required Sample Reruns and Second Column Confirmation 
• System Performance . 

II< _ All criteria were met for this parameter. 
NR - Not ReqUired for quick tumaroUJld samples . 

December 14, 2001 
B-Ol-12-Y-l 

Revised: December 17. 2001 

. T.he-following iDfonna:tion was used·to eenerate the Data Validation Memonmdum 
attadlments: 

Table I: Recommendation Summary Table - summarizes validation recommendations 

. Table II: Overall Evaluation of Data - summarizes site objectives and potential usability issues 

Data Summary Tables - suuimarize accepted, qualifie~ and rejected data 

Overall Evaluation of Data and Potential Usability Issues 

The following is a summary of the site investigation/assessment objectives as found in 
Cen1redale Manor Tasks 19-22 QAPP (5/23/01): 

• To .generate data of quality to pe used for hmnan health (ffiIRA) and ecological risk 
. assessments (ERA). 

One Standard Reference Material (SRM) sample from Cambridge Isotope Laboratories (CIL) 
was evaluated for this SDG (elL EDF 2513 for DioxinIFman congeners: in soil). All cong~Crs 
·were within the Centredale Manor Tasks 19-22 QAPP (5/23/01) specified criteria of30 %D 
from the consensus value except for 1234789-HpCDF. 

The method blanks exhibitcd low level contamination. This contamination problem does not 
have an impact on the usability of the data. Contaminants were found in both the bJanks and the 
field samples. When the anaIyte concentrations in the field samples were less than the 
corresponding blank action level, the field sample results reported by the laboratory are qualified 
as non-detected (U) on the Data Smnmary Table. See Table I for a summary of the qualifiers 
avplied due to blank contamination... . ..... , ...... __ . .. ." _ .. .. ., ...... ... . 

~ata valida~on indicated minor data quality problems which do not significantly impact the 
Usability of the data. See the discussion below for details. The reported reSults are usable for the 
site objectives. 

PE Samn,les/AeeuraqCheck 

One Standard Reference Material (SRM) sample from Cambridge Isotope Laboratories (CJL) 
was evaluated for this SOG (CIL EDF 2513 for DioxinIFuran congeners in soil). All congeners 
were within the Centredale Manor Tasks 19-22 QAPP (5/23/01) specified criteria of30 %D from 
the consensus value except for 1234789-HpCDF. . 
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The following table summarizes the SRM sample tesult~which did not Dl~ criterion and the 
resulting sample qualifications: 

PE Sample Number Congener %D' Action 

Positive Detects NDs 

elL EDF2513 1234789-HpCDF 31 J UJ 

, , 

The ESAT data validator estimated (J) positive results for the 1234789-HpCDF congener in all 
s~ples from this SDO due to %D greater than 30% of the consensus value. 

Congener Affected Samples 

Positive Detects (J) ,NOs (!.J1l 

1234789-HpCDF 2004320 2004539 " 

Blank~ 

All of the blanks associated with this SDO were evaluated for contamination. The following 
table list,S the 'highest concentration of analytes found in the various blanks associated with these 

. samples. The table lists the contamination found in the blanks along with the action levels and 
the affected samples: 

Congener 'l'ype of Blank Blank Action Level Samples Affected 
Concentration ng/Kg 

ng/Kg 

12378-PeCDP Melbod Blank 1.4 7.0 2004539 
(11/09/01) 

23478-PeCDF Method Blank 1.6 8.0 2004539 ' 
(11/09/0)) 

234678-HxCDF Method Blank 2.6 13 2004539 
(11109/01) 

1234789-HpCDF Method Blank 4.5 22 2004539 
(11109/01) 

TotalPcCDD Method Blank l.() 10 2004539 
(11109/01) 

, Blank actions arc based on Region I. EPA-NE Data Validalion FWlctional Guidelines for 
Evaluatin&Environmental Analyses, December 1996 and EPA Region 1's Enviromnental 
Services Assistance Team Dioxin Data Validation SOP ESAT~Ol-0007 (01131101) criteria. 
Blank action levels are calculated as ten times the highest concentration ,~f the contamin8nt 
detennined jn any blank for common contaminants (OCDD/OCDF and Total Homologues) and 
five times the highest concentration for all other analytes. The positive sample results that are 
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less than the blank action level are repOrted as no~-d~tects (U) at the reported concentration on 
the Data Summary Table. 

LaboratorY and Field Duplicate., 

One laboratory duplicate pair was evaluated for this SDO 2004320/Z004320Dup. 

The table below summarizes the soil duplicate results that did ·not meet the laboratory duplicate 
criterion of Relative Percent Difference (RPD) < 30% for soilsls.ediments as specified in 
,Centredalc Manor Tasks 19-22 QAPP (5123/01). 

Congen"" 2004320 2004320Dup RPD Action Affected Samples 

% Solids (51.5%) % Solid.~ (51.5%) 

Sample Cnne. DupliCll1e Cone. Positive NOs 
(~glKg) -(JlIVJ<g) DetCC1$ 

2378--TCDD 128000 80600 4$ ) OJ 2004320 

2378-TCDF 561 914 48 J UJ 2004320 

. 
2378-TCDD and 2378-TCDF were estimated (J) in sample 2004320 due to dupJicate precision 
outside criterion. 

Samldc Quantitatlon 

Concentrations quantitated below the lowest calibration standard are· flagged (1) on the Data 
Smnmaiy Tables. QUantitation is not accurate when the Teported results are below the lowest 
calibration standard. 

237S-TeDD Toxici!y Equivalents <IE> and Isomer Specificitt 

All TE values reported on the Data Summary Tables have been calculated by the ESAT data 
validator using the validated data discussed above in this report. As a result, the TE values in the . 
Data Summary Table may differ from the values reported by the laboratory. The validated data 

. accounts for blank contamination and any necessary dilutions. The TE calcUlations include the 
reported EMPC values. The TEF values used by ESA T are the ones published in EP Al62S!3-
89/016. "lnterim ProcedUTes for Estimating Risks Associated with ExposUTe to Mixtures of 
Chlorinated Dibenzo-p--Dioxins and Dibenzofurans (CDDs and CDFsr 1989 Update, Part II, 
page 13. 

System Performonce 

No trends noted. 
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Very troly yours, 

J.,OCKHEED ENVIRONMENTAL 

'4~ . J ine Bartels 
. °ncipal Scientist 

~~ 
~SM~cri 

ESAT Program Manager 

cc: Cornell Rosiu, EPA RPM (DV Memorandum; Data Summary TabJe) 

Attachments: Table I: Recommendation Swnmary Table 
. Table ll: Overall Evaluation of Data . 

Data Summary Tables 
Data Validation Worksheets 
~a1ytica1 Method 
DQO Summary Fonn 
Field SampJing Notes 



· Table I 
Recommendation Swnmary Table for DioxinsIFurans 

Centredale Manor Site 
Case No.: Rush SoilS/SOO No.: BlOF.1·12301 

Sample Nos. 2004320 2004539 

Compound 

2378·TCDD Jl A 

12378·PeCDD A A 

123478-HxCDD A A 

123678-HxCDD A A 

123789·HxCDD A A 

1234678·HnCDD A A 

OCDD A A 
I 

2378·TCDF J' A I 

12378·PeCDF A Jl 
2347S·PeCDF A J1 

I 23478-HxCDF A A 

I 23678-HxCDF A A 

123789-HxCDF A A 

234678-HxCDF A P 
1234678-HoCDF A A 

1234i89-HoCDF 1! Jl.~ 

OCDF ·A A 



A 

, TableI 
Recommendation Stunmary Table for DioxinslFurans 

Accept results. 

PE %D outside criterion; J detects. 

Method blank contamination; positive sample results less than the blank action 
'level are reported as non-detects (U) at tbe concentration reported. 

Laboratory duplicate RPD outside criterion; J detects. 



EPAMNE M Data Validation Worksheet 
Overall Evaluatio.n of Data - Data Validation Memorandum - Table II 

i 

•• 

_.-

DQO Sampling MCl$lIRa1CIIl EIl17I 

(list alLDQOs) adler 
ADalysil:al ~ 

Approprillc 
Yes or No 

ADal)'licd Sampq 
EmIr· . Error" 

The .foUowiDg ~ a sllIOmary Yes, Ito&t to Reterto 
ofrlw! ,ile Saplillg Melbod qualjlieatioll in qulificatioo 
mvc.stiglllionlassessmc:nt lPJlfeprlate felfl!! BlSKey in 
oltjeC:«iva as fOUlld ill umplC$ 00 TabloJ: B/SK~' 
Ccob'ellaleMlnorTasks 19- M Tablel: 
22 QAPP (Sl231'(1): yo~ )'oJ.) 

AIIaJ)1H:al M.Clbod NA 
To ~mlt data of quelil)' IAIfOpriJlt for aU 
(0 be ustd for human health _pies. 
(HHRA) and ecoLoaicaL risk 
IISllSsml1llS (BRA). 

Tho e\'"lluaQllIIl of "lUD)liinl: euGr'" cllDillOt lie cmoplckJ)' I.Wed ill lh6 dalJl \·a1idIlLOII. 
Sam_g Vlriabll£t)' illlOl .. stood iD dill VIl£daliIlill . 

Validator:\J Wf)#fj8 

- ~----

DIOXlNIFVR..u! ANALYSIS 

Sampling Polmtill U .. bllity luuc.s 
Vlriabilhy 

... <me SImilar. RliAlrellOt ~_ (SRM) laIIJPlo &oBI Cemllri'ge Isotopt LahonccrU::s (Co.) WIS evaluated 
for tbb SOO(CILEDP 2$13 for Di~1UIII CO~J ia .oiI). All coDgtlllm _ wiCbln Ibe 
Cell1redalc ManorTItSks ,,..2.2 QAl'P (SI2l101}speoilicd criteria 1If'30 %D fJtmllhe CODIICDIUI vlLue 
ClccpI for 1234719·HpCDF. 

Tlw! method MIIIlkI e:xtIlbltcd Iov.' 1M cCilltammation. 'l"hls c0Il1lmillariGD pl"obLem cIoes Dolluwe ID 
impacc oollle usability orlbe cfaIa. CanumilllDu "'c~ fwlld In both tIIo bJlIIb and du fitld .... ples. 
v,'bco !ho l1li1)10 collceDb'tIiou in Ibe field ,lIDI]l!a _ LeJoS 111l1li Cbt ocncJ)lOCIdlI1s bt.nk action Level, 
the fieLd sample resul1s repoltCd b)' me laboratory are qulllirted IS IlOIl-dctoeled (t1) oolbe D:.1I. Summuy 
Table. See'lJble I for • sammll)' orlll~ Clllalifim applied dlle to IIIa1lk coDtamiDaUDil. 

Data vlllidatiOlllDcliGaIed lIlinor data qlll1ity JlfObLeJDS whicli do not sipificenlly impact rILe IlsabiJiry of tho 
dala. See lIIe dala wlid&1illllllllcmerandum fM detlils. no nported ICllllts arc usable lOr lhe .Lto 
Dbjcc(lvcs. 

Date; Lf<1 >k / 



S I1:E: Centredale Manor· N. Providence. RI 
CAS E NO. Rush Solie SDG I'JQ. BfOF1·t2301 
LABORATORY: Baltella- Columbus, OK 

SAMPLE NUMBER: Toxicity 20(14320# 
STATIOI'J LOCATION: equivalency 200432D 

M6,TRlX:: F~or&(t) SOIL 
======~=========D:=C===C :=:==== .:II:== •• -=: _ 

TCOOlT"CDF CONe.: ~1l 

2,3.7,B·TCDo t.O 128000 J 
1,2.3,7,S-PaCon 0.6 206 
t ,2,M.7 .8-HxCOO 0.1 241 
t.2.3.6,7.8-Hxa:10 0.' 898 
l,2.3,7,8.9-HxCD0 0.1 Q31 

t.2.M.B.7,8-HpCOD 0.01 38900 
0000 D.DD1 284000 

·2,3.7,8-rCDF 0.1 581 J 
1.2.3,7,8-PeCDf . 0.05 121 
2.3A.1,8-P.CDf 0.5 1150 
f .2.8.4.7.8-HxCDF 0.1 ·3230 
U.3.6,7,8-HxCDF D.1 897 
1.2.s,7.B.9·HxCDF 0.1 32.8 J 
2.a..4.8,7,8-HxCDF 0.1 340 
1.2.3.4.6,7.a..HpCOF 0~1 ·1880 
1,2,3,4.7,11.9-lipCOF 0_01 690 J 
oeD!" 0.001 2730 

TOTAL TCDD 128000 J 
TOTALPeCOD J 557 J 
TOTALHKCOD J 66ZQ J 
TOTAL HpCDO I 67200 J 
TOTAL TCOF I 5440 J 
TOTAI..PeCOF I t0500 J 
TOTAlHxCDF I 13500 J 
TOTAl.. HpCDF I 4100 J 

I 
. z:J:::t:-==z::==:a=============a:: = ••• ==as.= f 1:lI!l:'a1:ibZ-=-~ III: 

TOXIC EQUIVALENT(1): r 129000 J 
PERCerr SOLIDS: r 51.5 
DILlmDN FACTOR: I 1.0 

DATE SAMPL.ED: I 11J02l01 
DATE OF RECEIPT: I 11103101 

SAMPLE EXTRACTION DATE: I 11105101 
ANAL VSIS DATE: I 11/13101 
LAB SAt.lPLE ID: I 49Q.3&.82'()2 

1 2004531H1 
12004639 
1 SOIL 

&~== :,; I ~=-:IIZ... a:::1::t 

OLlEMPC ngo1(g 

2160 
7.89 J 
14.2 J 
41.9 
41.3 
G07 

MilD 

10.6 
U 
U 

.22.5 J 
11.0 J 

1 1I 
I U 
I 111 
I lIJ 
I 254 
I 

.[ 2150 J 
UJ 

vt. J 
1500 J 
101 J 
184 J 
229 J 
247 J 

D=====: = ====:a:c ==a; 
2190 J 
67.8 

1.0 
11102101 
11103101 
11105101 
111011101 

149038-82-04 

I 

Oil . '--8~ An"--'~' SOH'S 
,loIry \'velgN) 

I 
I 
1 

aa:ta:==- c 1:1:1 

OlJEMPC 1 
1 
1 
I 
I 
I 
I 
1 
1 
I 

4.37 
7.13 

3.44 
9.23 

9.60 

7.89 

r 
I 
I 

.=a;:It=. II 1:1':: 

I 
I 
I 
I 
I 
1 

.1 
I 

at:::ca===-I:II:::!I:C=CIII:tllIta-= •• s ••• ===== 1:Sla:II::II==== == :=:1IcD: II: -=---~ __ •••• 13 II=.' 

• "' -me values in Ws c;olumn are ellhellhe Oelecllon limits (DL) or Ilia E$lImefed ~.'axlmum Po~Ibt& Concanlratlon (EMPC)_ Ths EMPC rSliUlts are marked with a···. Tha Ol.lIelues are unmarked. 
The EMPC verueJ ara not qualllled v.iIh a '.1', since they are already es1ima4ed. 
". It Rawlls are repDr'led on a dry weight baslr;. . 
(1) a The 'Ollie Equlvalenl conoentnlSQns 11ft calculated with Iha T OIXicI\y equivalency faclol$ (TEFa) found in "ln1et'im Procedures for Estimalin" Risks AsIlOCiaIed vilth Exposures to MUdurN 

. 01 Chlorinated Dlbenzo.p-Oloxlns and DlbanzaCurans (COOs and CDFsT 1989 Updata, Part II. Paga \3. . 
Concantrations reported by th& Jaboralory below 1IIe lowest slandal'd Bre nagged (J) on U1e Dala $ummalY Tablll all estimated yelua All olhllr necessary quallilcatlons ale deined in Table I. 



SITE: Centradale Msnor • t\I. Provldenc&, RI 
CASE NO. Rush Sak SDG No. B 10F1·12301 
LABOAA TORY: Battene ~ CoIlI1ZuS, OH 

SAWLE NUMBER: 1 Toxicity I~~ 
STATION LOCATION: I Equivafenc:rt 1 2004820 

~TRIX: 1 FacCora (1} 1 SOil 

2004539# 
2004539 
SOCl 

DI'--;~~"'''':-'' soii's 
t LIlY Weigh!) 

1 
I 
1 

====~"·";~;~~=;;c;~~1 ====== .. - \ •• ,,;;;==: .. : \ ~~~ I:IE ..... = === I ::a::: a I: 
nglKg 1 DlJEMPC 

1 I I 1 
2.3,7,II-TCOD I 1.0 I 128000 J I 1160 ·1 
1,2.3,7,8-PeCDD I 1.01 206 I 7.89 J 1 
1.2,3,4,7.8·HlaJD 0.1 I 241 J 14.2 J 1 
1:2;J,8,7,8-HxCDD 0.1 I 898 1 41.9 1 
1.2.S,7,8,9-liJtCDD 0.1 I 981 I 41.3 1 
',2.3,4,6.7.8-HpCDD 0.01 I '38900 I .907 J 
0000 0.0001 I 2:8.0\000 I &GO I 

I I j 
2.8,7.8-TCDF 0.1 I 581 J I to,8 I 
t,2.3,7,8.f'>eCDF 0.05 I 121 I U 1 4.87 
~1,4.7 ,8.f'>eCOF 0,5! USO I u I 7.13 
1,2,3.4J7.8·HxCDF 0.1'1 . :l230 I 22,1) J I 
1:2,3,8,7,8-HxCDF 0.1 1 897 I 11.0 J I 
1:2,3,1.8,9·HK<:DF 0.1 I 32.B J I u I 3M 
2,3,4,8.7,8·HxCDF O,t 1 '340 I U I 9.23 
1,2.SM,7,8-HpCDF O.ot 1 1880 I 111 I 
1:2.a,4.7,8,It-H'pCOF O,ot 1 690 J I . UJ I 9.50 I 
OCllF . 0.0001 1 2nD I 254 I I 

1 t t I 
TOTAl TooD . 1 128000 J I 21!i0 J 1 I 
TOTALPeCDO I ·561 J I w I 7.89 I 
TOTAL. IiKCDD I 6B20 J I 27B J I I 
TOTAL. HpCOO I 57200 J 1 r· t500 J I I 
TOTALTCDF I 5440 J 1 I 101 J I 1 
TOTALPeCDF I 10500 J '1 1 134 J 1 1 
TOTAl. HItCOF I 13500 J 1 t 229 J I I 
TOTAl. HpCDF I 4100 J I I 247 J 1 I 

I I I I 1 1 -==:===-allll •• -= __ =..... I 1:I._a:1t:a_._= I •• ==:==I:I=C == t;:I==== c: I CR_=:aaac: e=e: ====== == 1= 
TOXIC EQl1IVALENT(1}: I I 130000 J 1 2190 J 1 

PERCENT SCUDS: 1 I 6t.6 1 67.6 I 
DILUTION FACTOR: I I 1,0 I 1.0 1 

OATE SAMPLED: 1 I 11102101 1 11102101 1 
DATE OF RECEIPT: 1 I 11/03101 1 I1JOaIOI 1 

SAMF"lE EXTRACTlON DATE: I I 11JD5I01 1 t1JOa101 1 
ANAL.YSISDATE: I r 11118101 I 11I09I0' 1 
LAB SAMPLE 10: I 149G3&-B2~ I 4903U2-O( 1 

D ....... craa=--=-___ .. e:======t c:--==-==== == z:::::c:: ~ ::::===== -==c =_I1::::t 

• .. 'IheI viwe. in 1hIs column ara either the O8leclion limits (01.) or lhe Esllmaled Maximum Possible Con08nlratlon (EMPC). The EMPC results s,. mar1<ed with a···. The Ol values 81e unmarked, 
The EMPC VeluM are not quelilied with a • J', since they are alreadyes1imaled. 
1f. .. ResuilS lIIe reponed an I dlY welghl basis. 
(1) 1htl TOlIie EqulYalent ClOII08nl,ation It calcu/alad wlltllhlt Toxicity Equivalency FacIDrs (TEFs) found in "Toxic Equlvalancy Faolors (TEFs) for 

PCBs. peDDs. PCDFs fol Humans and Wl/cIlfe". Enlllronmental Health Per&pec6vM. Volume 106. Nttmber (12). December 1998. Table 1, page 778. 
Concentralions reported l1y the laboratosy belmv Ihe IOlves! standard are nagged {J) on the Data Sl1mtnSf)' Table as Mtima.1ed values. All other lIecasslty qualificatlDns are defined In Table I. 
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