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ANALYTICAL METHODS SUMMARY

H3I060138
ANALYTICAL
PARAMETER METHOD
Dibenzodioxins and Dibenzofurans, HRGC/HRMS SW846 8290
Percent Moisture MCAWW 160.3 MOD
References:
MCAWW "Methods for Chemical Analysis of Water and Wastes",

EPA-600/4~79-020, March 1983 and subsequent revisions.

SwW846 "Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods", Third Edition, November 1986 and its updates.



SAMPLE SUMMARY

H3I060138

SAMPLED SAMP
WO # SAMPLE# CLIENT SAMPLE ID DATE TIME
FXQVR 001  M030916-023 08/26/03
FXQVT 002  M030916-024 08/26/03
FXQVV 003  M030916-025 08/26/03
FXQV0 004  M030916-026 08/26/03
FXQV1 005  M030916-027 08/26/03
FXQV2 006  M030916-028 08/26/03
FXQV3 007  M030916-029 08/26/03
FXQV4 008  M030916-030 08/26/03
FXQV6 009  M030916-031 08/26/03
FXQV7 010 M030916-032 08/26/03
FXQV9 011  M030916-033 08/26/03
FXQWA 012  M030916-034 08/26/03
FXQWC 013  MO030916-035 08/26/03
FXQWD 014  M030916-036 08/26/03
FXQWE 015 M030916-037 08/26/03
FXQWF  0l6  M030916-038 08/26/03
FXQWG 017  M030916-039 08/26/03
FXQWJ 018  M030925-001 08/27/03
FXQWK 019  M030925-002 08/27/03
FXQWL 020 M030925-003 08/27/03
FXQWN 021  M030925-004 08/27/03
FXQWP 022  M030925-005 08/27/03
FXQWQ 023  M030925-006 08/27/03
FXQWR 024  M030925-007 08/27/03
FXQWT 025  M030925-008 08/27/03
FXQWV 026  M030925-009 08/27/03
FXQWW 027  MO030925-010 08/27/03
FXQWX 028  M030925-011 08/27/03
FXQW1 029  M030925-012 08/27/03
FXQW2 030  M030925-013 08/27/03
FXQW4 031  MO030925-014 08/27/03
FXQWS 032  M030925-015 08/27/03

NOTE (S) :

- The analytical resuits of the samples listed above are presented on the following pages.

- All calculations are performed before rounding to avoid round-off errors in calculated results.

- Results noted as "ND" were not detected at or above the stated limit.

- This report must not be reproduced, except in full, without the written approval of the laboratory.

- Results for the following parameters are never reported on a dry weight basis: color, corrosivity, density, flashpoint, ignitability, layers, odor,

paint filter test, pH, porosity pressure, reactivity, redox potential, specific gravity, spot tests, solids, solubility, temperature, viscosity, and weight.



PROJECT NARRATIVE
H31060138

The results reported herein are applicable to the samples submitted for analysis only.

This report shall not be reproduced except in full, without the Written. approval of the
laboratory.

The original chain of custody documentation is included with this report.
Sample Receipt

There were no problems with the condition of the samples received.

Quality Control

Unless otherwise noted, all holding times and QC criteria were met and the test results
shown in this report meet all applicable NELAC requirements.

QC Batch 3251409
All QC criteria were met with the following exceptions:

The following samples exhibited internal standard recoveries that were outside QC limits
(40-135%). The 10:1 internal standard signal-to-noise ratio criterion was met in all cases.
When properly applied, results from isotope dilution analyses are independent of internal
standard percent recoveries. Therefore, since the internal standard signal-to-noise ratios
were sufficient, the analysis results are not adversely affected:

M030916-027
13C-2378-TCDD-37%
13C-2378-TCDF-34%

M030916-028
13C-2378-TCDD-25%
13C-2378-TCDF-21%

STL Knoxville maintains the following certifications, approvals and accreditations: Arkansas DEQ Cert. # 03-049-0,
California DHS ELAP Cert. #2423, Colorado DPHE, Connecticut DPH Cert. #PH-0223, Florida DOH Cert. #E87177,
Georgia DNR Cert. #906, Hawaii DOH, Illinois EPA Cert. # 000687, Indiana DOH Cert. #C-TN-02, Kansas DHE
Cert. # E-10349, Kentucky DEP Lab ID #90101, Louisiana DEQ Cert. #03079, Louisiana DOHH Cert. #..A030024,
Maryland DHMH Cert. #277, Massachusetts DEP Cert. #M-TN009, Michigan DEQ Lab ID #9933, New Jersey DEP
Cert. #TNO01, New York DOH Lab #10781, North Carolina DPH Lab ID #21705, North Carolina DEHNR Cert. #64,
Oklahoma DEQ 1D #9415, Pennsylvania DEP Cert. # 68-576, South Carolina DHEC Lab 1D #84001001, Tennessee
DOH Lab ID #02014, Utah DOH Cert. #QUAN3, Virginia DGS Lab ID #00165, Washington DOE Lab #C120,
Wisconsin DNR Lab ID #998044300, US Army Corps of Engineers, Naval Facilities Engineering Service Center, US
EPA Perchlorate Approval and USDA Soil Permit #5-46424. This list of approvals is subject to change and does not
imply that laboratory certification is available for all parameters reported in this environmental sample data report.



PROJECT NARRATIVE
H3I060138

Quality Control (continued)

The matrix spike and matrix spike duplicate of sample M030916-023 displayed the
following native dioxin/furans outside of percent recovery limits:

2378-TCDD
MS  134% (Limit 70— 116%)
MSD 155% (Limit 70 - 116%)

OCDD
MS  207% (Limit 33 — 154%)
MSD 310% (Limit 33 - 154%)

123478- HxCDF
MSD 118% (Limit 74 — 114%)

1234678-HpCDF
MSD 188% (Limit 51 - 133%)

OCDF
MSD 204% (Limit 52 — 137%)

The matrix spike and matrix spike duplicate of sample M030916-023 displayed the
following native dioxin/furans outside of relative percent difference limits (0 — 20%):

OCDD 29%
1234678-HpCDF 30%
OCDF 68%

STL Knoxville maintains the following certifications, approvals and accreditations: Arkansas DEQ Cert. # 03-049-0,
California DHS ELAP Cert. #2423, Colorado DPHE, Connecticut DPH Cert. #PH-0223, Florida DOH Cert. #E87177,
Georgia DNR Cert. #906, Hawaii DOH, Illinois EPA Cert. # 000687, Indiana DOH Cert. #C-TN-02, Kansas DHE
Cert. # E-10349, Kentucky DEP Lab ID #90101, Louisiana DEQ Cert. #03079, Louisiana DOHH Cert. #L.A030024,
Maryland DHMH Cert. #277, Massachusetts DEP Cert. #M-TN009, Michigan DEQ Lab ID #9933, New Jersey DEP
Cert. #TN0O1, New York DOH Lab #10781, North Carolina DPH Lab ID #21705, North Carolina DEHNR Cert. #64,
Oklahoma DEQ ID #9415, Pennsylvania DEP Cert. # 68-576, South Carolina DHEC Lab 1D #84001001, Tennessee
DOH Lab ID #02014, Utah DOH Cert. #QUAN3, Virginia DGS Lab ID #00165, Washington DOE Lab #C120,
Wisconsin DNR Lab ID #998044300, US Army Corps of Engineers, Naval Facilities Engineering Service Center, US
EPA Perchlorate Approval and USDA Soil Permit #S-46424. This list of approvals is subject to change and does not
imply that laboratory certification is available for all parameters reported in this environmental sample data report.



PROJECT NARRATIVE
H31060138

Quality Control (continued)

All positive 2378-TCDF results were confirmed on a DB-225 chromatography column.
The analysis of the sample extracts M030916-023 and M030916-026 on the DB-225
column exhibited co-eluting interferences which prevented accurate results. The 2378-
TCDF results reported were obtained from the Rtx-5 analysis. The Rtx-5 column is not
isomer specific for 2378-TCDF; therefore, the reported value for 2378-TCDF is
considered the highest amount of 2378-TCDF present.

QC Batch 3252134

The following sample exhibited an internal standard recovery that was outside QC limits
(40-135%). The 10:1 internal standard signal-to-noise ratio criterion was met in all cases.
When properly applied, results from isotope dilution analyses are independent of internal
standard percent recoveries. Therefore, since the internal standard signal-to-noise ratios
were sufficient, the analysis results are not adversely affected:

M030925-015
13C-OCDD 38%

The matrix spike and matrix spike duplicate of sample M030925-002 displayed the
following native furan outside of percent recovery limits:

OCDF
MS 40% (Limit52 - 137%)
MSD 41% (Limit 52 - 137%)

STL Knoxville maintains the following certifications, approvals and accreditations: Arkansas DEQ Cert. # 03-049-0,
California DHS ELAP Cert. #2423, Colorado DPHE, Connecticut DPH Cert. #PH-0223, Florida DOH Cert. #E87177,
Georgia DNR Cert. #906, Hawaii DOH, Illinois EPA Cert. # 000687, Indiana DOH Cert. #C-TN-02, Kansas DHE
Cert. # E-10349, Kentucky DEP Lab ID #90101, Louisiana DEQ Cert. #03079, Louisiana DOHH Cert. #LA030024,
Maryland DHMH Cert. #277, Massachusetts DEP Cert. #M-TN009, Michigan DEQ Lab ID #9933, New Jersey DEP
Cert. #TN001, New York DOH Lab #10781, North Carolina DPH Lab ID #21705, North Carolina DEHNR Cert. #64,
Oklahoma DEQ ID #9415, Pennsylvania DEP Cert. # 68-576, South Carolina DHEC Lab 1D #84001001 , Tennessee
DOH Lab ID #02014, Utah DOH Cert. #QUAN3, Virginia DGS Lab ID #00165, Washington DOE Lab #C120,
Wisconsin DNR Lab ID #998044300, US Army Corps of Engineers, Naval Facilities Engineering Service Center, US
EPA Perchlorate Approval and USDA Soil Permit #5-46424. This list of approvals is subject to change and does not
imply that laboratory certification is available for all parameters reported in this environmental sample data report.



PROJECT NARRATIVE
H31060138

Quality Control (continued)
Comments:

All positive 2378-TCDF results were confirmed on a DB-225 chromatography column.
The analysis of the sample extract M030925-002, M030925-004 and M030925-010 on
the DB-225 column exhibited co-eluting interferences which prevented accurate results.
The 2378-TCDF results reported were obtained from the Rtx-5 analysis. The Rtx-5
column is not isomer specific for 2378-TCDF; therefore, the reported value for 2378-
TCDF is considered the highest amount of 2378-TCDF present.

Qualifiers

The following flags are used to qualify results for chlorinated dioxin and furan results:

J — The reported result is an estimate. The amount reported is below the Minimum Level (ML).
The qualitative definition of the ML is “the lowest level at which the analytical system must give a
reliable signal and an acceptable calibration point”. The ML was introduced in EPA Methods 1624
and 1625 in 1980 and was promulgated in these methods in 1984 at 40 CFR Part 136, Appendix A.
For the purposes of this report the ML is qualitatively defined as described above, and
quantitatively defined as follows: Minimum Level: The concentration or mass of analyte in the
sample that corresponds to the lowest calibration level in the initial calibration. It represents a
concentration (in the sample extract) equivalent to that of the lowest calibration standard, after
corrections for method-specified sample weights, volumes and cleanup procedures has been
employed.

Example: The lowest calibration level for TCDD in the initial calibration is 0.5 pg/uL. A mass of
10 pg of 2,3,7,8-TCDD in the sample would result in a concentration of 0.5 pg/uL. in the sample
extract (at a final volume of 20 uL). Since the concentration in the sample extract corresponds to
the concentration in the lowest calibration standard, the 10 pg mass in the sample components is
the ML. If the sample extract is further diluted, the ML will increase by the dilution factor.

STL Knoxville maintains the following certifications, approvals and accreditations: Arkansas DEQ Cert. # 03-049-0,
California DHS ELAP Cert. #2423, Colorado DPHE, Connecticut DPH Cert. #PH-0223, Florida DOH Cert. #E87177,
Georgia DNR Cert. #906, Hawaii DOH, Illinois EPA Cert. # 000687, Indiana DOH Cert. #C-TN-02, Kansas DHE
Cert. # E-10349, Kentucky DEP Lab ID #90101, Louisiana DEQ Cert. #03079, Louisiana DOHH Cert. #LA030024,
Maryland DHMH Cert. #277, Massachusetts DEP Cert. #M-TN009, Michigan DEQ Lab ID #9933, New Jersey DEP
Cert. #TNOO1, New York DOH Lab #10781, North Carolina DPH Lab ID #21705, North Carolina DEHNR Cert. #64,
Oklahoma DEQ ID #9415, Pennsylvania DEP Cert. # 68-576, South Carolina DHEC Lab 1D #84001001, Tennessee
DOH Lab ID #02014, Utah DOH Cert. #QUANS3, Virginia DGS Lab 1D #00165, Washington DOE Lab #C120,
Wisconsin DNR Lab ID #998044300, US Army Corps of Engineers, Naval Facilities Engineering Service Center, US
EPA Perchlorate Approval and USDA Soil Permit #8-46424. This list of approvals is subject to change and does not
imply that laboratory-certification is available for all parameters reported in this environmental sample data report.



PROJECT NARRATIVE
H3I1060138

Quality Control (continued)

Qualifiers (continued)

Example: A 1/10 dilution is performed on the sample extract described above. The ML for
2,3,7,8-TCDD becomes 100 pg rather than the default of 10 pg.

E — The reported result is an estimate. The amount reported is above the UCL described below.

The E qualifier is applied on the basis of the Upper Calibration Level (UCL). The quantitative
definition of the UCL is listed below:

Upper Calibration Level: The concentration or mass of analyte in the sample that corresponds to
the highest calibration level in the initial calibration. It is equivalent to the concentration of the
highest calibration standard, assuming that all method-specified sample weights, volumes, and
cleanup procedures have been employed.

Example: The maximum calibration level for TCDD in the initial calibration is 200 pg/uL. A
mass of 4000 pg of 2,3,7,8-TCDD in the sampling components would result in a concentration of
200 pg/uL in the sample extract (at a final volume of 20 uL)). Since the concentration in the
sample extract corresponds to the concentration in the highest calibration standard, the 4000 pg
mass in the sample components is the UCL. If the sample extract is further diluted, the ML will
increase by the dilution factor.

Example: A 1/10 dilution is performed on the sample extract described above. The UCL for
2,3,7,8-TCDD becomes 40,000 pg rather than the default of 4000 pg. In this examples all positive
2,3,7,8-TCDD results above 40,000 pg are flagged with an E.

B — The analyte is present in the associated method blank at a reportable level. For this analysis,
there is no method specified reporting level, other than the qualitative criterion that peaks must
exhibit a signal-to-noise ratio of 2.5-to-1. Therefore, the presence of any amount of the analyte
present in the blank will result in a B qualifier on all associated samples.

STL Knoxville maintains the following certifications, approvals and accreditations: Arkansas DEQ Cert. # 03-049-0,
California DHS ELAP Cert. #2423, Colorado DPHE, Connecticut DPH Cert. #PH-0223, Florida DOH Cert, #E87177,
Georgia DNR Cert. #906, Hawaii DOH, Illinois EPA Cert. # 000687, Indiana DOH Cert. #C-TN-02, Kansas DHE ’
Cert. # E-10349, Kentucky DEP Lab ID #90101, Louisiana DEQ Cert. #03079, Louisiana DOHH Cert. #LA030024,
Maryland DHMH Cert. #277, Massachusetts DEP Cert. #M-TN009, Michigan DEQ Lab ID #9933, New Jersey DEP
Cert. #TN0OO1, New York DOH Lab #10781, North Carolina DPH Lab ID #21705, North Carolina DEHNR Cert. #64,
Oklahoma DEQ ID #9415, Pennsylvania DEP Cert. # 68-576, South Carolina DHEC Lab ID #84001001, Tennessee
DOH Lab ID #02014, Utah DOH Cert. #QUANS3, Virginia DGS Lab ID #00165, Washington DOE Lab #C120,
Wisconsin DNR Lab ID #998044300, US Army Corps of Engineers, Naval Facilities Engineering Service Center, US
EPA Perchlorate Approval and USDA Soil Permit #S-46424. This list of approvals is subject to change and does not
imply that laboratory certification is available for all parameters reported in this environmental sample data report.
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H31060138

Quality Control (continued)

Qualifiers (continued)

If the blank has analytes present above the ML (described above) the need for corrective action
beyond qualifying the associated data is evaluated. The determination is made whether the amount
in the blank is less than 5% of the lowest amount in associated client samples or regulatory limit.
If this is the case, sample processing may continue with the qualification of the data. If the amount
in the blank is greater than 5% of the lowest amount in associated client samples or regulatory
limit, corrective action must be taken. ‘

The corrective actions may include extracting a second aliquot of sample if available, or notifying
the client to assess the impact on the project objectives.

Note: Some laboratories do not report contamination in the blank unless it is above their lower
calibration limit, or an established percentage of the level in the samples, or an established
percentage of the regulatory limit. Likewise, some laboratories set a reporting limit at one half the
lower calibration limit.

Q - Estimated maximum possible concentration. This qualifier is used when the result is
generated from chromatographic data that does not meet all the qualitative criteria for a positive
identification given in the method. The criteria include the following areas:

¢ [on abundance ratios must be within specified limits (+/-15% of theoretical ion abundance ratio.)
® Retention time criteria (relative to the method-specified isotope labeled retention time standard).
¢ Co-maximization criterion. The two quantitation ion peaks must reach their maxima within 2
seconds of each other. '

® Polychlorinated dibenzofuran purity. No peak can be identified as a polychlorinated
dibenzofuran if a polychlorinated diphenyl ether peak maximizes within +/- 2 seconds of the furan
candidate. '

STL Knoxville maintains the following certifications, approvals and accreditations: Arkansas DEQ Cert. # 03-049-0,
California DHS ELAP Cert. #2423, Colorado DPHE, Connecticut DPH Cert. #PH-0223, Florida DOH Cert. #E87177,
Georgia DNR Cert. #906, Hawaii DOH, Illinois EPA Cert. # 000687, Indiana DOH Cert, #C-TN-02, Kansas DHE
Cert. # E-10349, Kentucky DEP Lab ID #90101, Louisiana DEQ Cert. #03079, Louisiana DOHH Cert. #LA030024,
Maryland DHMH Cert. #277, Massachusetts DEP Cert. #M-TN009, Michigan DEQ Lab ID #9933, New Jersey DEP
Cert. #TNOO1, New York DOH Lab #10781, North Carolina DPH Lab ID #21705, North Carolina DEHNR Cert. #64,
Oklahoma DEQ ID #9415, Pennsylvania DEP Cert. # 68-576, South Carolina DHEC Lab ID #84001001, Tennessee
DOH Lab ID #02014, Utah DOH Cert. #QUANS3, Virginia DGS Lab ID #00165, Washington DOE Lab #C120,
Wisconsin DNR Lab 1D #998044300, US Army Corps of Engineers, Naval Facilities Engineering Service Center, US
EPA Perchlorate Approval and USDA Soil Permit #S-46424. This list of approvals is subject to change and does not
imply that laboratory certification is available for all parameters reported in this environmental sample data report.
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Quality Control (continued)

Qualifiers (continued)

S — Ion suppression evident. The trace indicating the signal from the lock mass of the calibration
compound shows a deflection at the retention time of the analyte. This may indicate a temporary
suppression of the instrument sensitivity, due to a matrix-borne interference.

C — Coeluting Isomer. The isomer is known to coelute with another member of its homologue
group, or the peak shape is shouldered, indicating the likelihood of a coeluting isomer.

X — Other. See explanation in narrative.

STL Knoxville maintains the following certifications, approvals and accreditations: Arkansas DEQ Cert. # 03-049-0,
California DHS ELAP Cert. #2423, Colorado DPHE, Connecticut DPH Cert. #PH-0223, Florida DOH Cert. #E87177,
Georgia DNR Cert. #906, Hawaii DOH, Illinois EPA Cert. # 000687, Indiana DOH Cert. #C-TN-02, Kansas DHE
Cert. # E-10349, Kentucky DEP Lab ID #90101, Louisiana DEQ Cert. #03079, Louisiana DOHH Cert. #1LA030024,
Maryland DHMH Cert. #277, Massachusetts DEP Cert. #M-TN009, Michigan DEQ Lab ID #9933, New Jersey DEP
Cert. #TN001, New York DOH Lab #10781, North Carolina DPH Lab ID #21705, North Carolina DEHNR Cert. #64,
Oklahoma DEQ ID #9415, Pennsylvania DEP Cert. # 68-576, South Carolina DHEC Lab 1D #84001001, Tennessee
DOH Lab ID #02014, Utah DOH Cert. #QUAN3, Virginia DGS Lab ID #00165, Washington DOE Lab #C120,
Wisconsin DNR Lab ID #998044300, US Army Corps of Engineers, Naval Facilities Engineering Service Center, US
EPA Perchlorate Approval and USDA Soil Permit #S-46424. This list of approvals is subject to change and does not
imply that laboratory certification is available for all parameters reported in this environmental sample data report.
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