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INTRODUCTION

These National Functional Guidelines for Chlorinated Dioxin and Furan Data Review (hereafter referred
to as the NFQ) are designed to offer guidance on technical evaluation and review of data for chlorinated
dibenzo-p-dioxins (CDD) and chlorinated dibenzofurans (CDF) as generated under the USEPA Analytical
Services Branch Statement of Work for Analysis of Chlorinated Dibenzo-p-Dioxins (CDDs) and
Chlorinated Dibenzofurans (CDFs) Multi-Media, Multi-Concentration (DLM02.2) (hereafter referred to
as DLMO02.X or DLMO02.2). The DLMO02.2 SOW is based on EPA Method 1613 (Revision B) and SW-
846 Method 8290A (Revision 1) which use High Resolution Gas Chromatography/High Resolution Mass
Spectrometry (HRGC/HRMS). In some applications, this document may be used as a Standard Operating
Procedure (SOP). In other more subjective areas, only general guidance is offered due to the complexities
and uniqueness of data relative to specific samples. For example, areas where the application of specific
SOPs is possible are primarily those in which definitive performance criteria are established. These
criteria are concerned with specifications that are not sample-dependent; they specify performance
requirements that should fully be under a laboratory’s control. These specific areas include blanks,
calibration standards, Performance Evaluation Sample (PES) materials, and instrument performance
checks.

EPA Method 1613 (Revision B) can be obtained at the following link:

http://www.epa.gov/waterscience/methods/1613.pdf

EPA SW-846 Method 8290A (Revision 1) can be obtained at the following link:

http://www.epa.gov/epaoswer/hazwaste/test/pdfs/8290a.pdf

As stated above, the NFG are intended to assist in the technical review of analytical data generated
through the DLM02.2 SOW. Determining contract compliance is not an intended objective of these
guidelines. The data review process provides information on the quality of analytical data, based on
specific Quality Control (QC) criteria. To provide more specific usability statements, the reviewer must
have a complete understanding of the intended use of the data. For this reason, it is recommended that
whenever possible, the reviewer should obtain usability requirements from the data user prior to
reviewing the data. When this is not possible, the data user is encouraged to communicate any questions
to the reviewer.

At times, there may be a need to use data which do not meet all contract requirements and technical
criteria. Use of these data does not constitute either a new requirement standard or full acceptance of the
data. The only exception to this condition is in the area of the requirements for individual sample analysis;
if the nature of the sample itself inhibits the attainment of specifications, appropriate allowances must be
made. Any decision to utilize data for which performance criteria have not been met is strictly to facilitate
the progress of projects requiring the availability of the data. A contract laboratory submitting data that
are out of specification may be required to reanalyze samples or resubmit data, even if the previously
submitted data have been utilized due to program needs.

Because of the toxicity of the analytes, these guidelines have been designed to be conservative in making
decisions that affect the reporting of results as positive or negative. In other words, any error associated
with the decision to report a positive result vs. a non-detect should be toward a false positive rather than a
false negative. The importance of professional judgment to determine the ultimate presentation and
usability of the data cannot be overstated.

Please note that in these guidelines, the isotopically-labeled PCDDs/PCDFs that are added to each sample
prior to extraction, and ultimately are used for analyte quantitation, are called, "labeled standards," and
the labeled PCDDs/PCDFs that are added just prior to injection are called, "internal standards."
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DATA QUALIFIER DEFINITIONS

The following definitions provide brief explanations of the data qualifiers assigned to results in the data
review process. If the data reviewer chooses to use additional qualifiers, a complete explanation of those
qualifiers must accompany the data review.

Table 1. Qualifier Definitions

Qll:;;iaier Qualifier Definitions

The analyte was analyzed for but not detected. The value preceding the "U" may represent

U the adjusted Contract Required Quantitation Limit (see DLMO02.X, Exhibit D, Section 1.2
and Table 2), or the sample specific estimated detection limit (EDL, see Method 8290A,
Section 11.9.5).
The analyte was positively identified and the associated numerical value is the approximate

J concentration of the analyte in the sample (due either to an issue with the quality of the
data generated because certain QC criteria were not met, or the concentration of the analyte
was below the adjusted CRQL).

Ul The analyte was not detected (see definition of "U" flag, above). The reported value should
be considered approximate.
The sample results are unusable due to the quality of the data generated because certain

R Y .
criteria were not met. The analyte may or may not be present in the sample.
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PRELIMINARY REVIEW

To use this document effectively, the reviewer must have an understanding of the analytical method and a
general familiarity with the sample delivery group (SDG) or sample Case at hand. The exact number of
samples, their assigned numbers, their matrix, and the number of laboratories involved in their analysis
are essential information. Background information on the site is also helpful, but often this information
may be difficult to locate. If available, the field notes should be reviewed. The site manager is the best
source for answers to questions, or for further direction.

Please note that individual Task Orders (TOs) may modify the DLM02.X SOW requirements, which will
affect the generated data. For example, holding times, extraction procedures, compound analyses and
calibration requirements, etc., may be affected by an individual TO, depending on project requirements.
Thus, the TO requirements must be taken into consideration, along with the requirements in the statement
of work (SOW) document, when reviewing the data.

The SDGs or Cases often have unique samples which require special attention by the reviewer. These
samples may include field blanks, field duplicates, and Performance Evaluation Samples (PES) which
need to be identified. The sampling records must provide:

1. The Region where the samples were taken

2. A complete list of samples with information on:

a. Laboratories involved

b. Shipping dates

c. Preservatives

d. Sample matrix

e. Field blanks*

f. Field duplicates™

g. Field spikes*

h. Quality Control (QC) audit samples*
* If applicable.

The TR/COC documentation includes sample descriptions, date(s) and time(s) of sampling, sample
location, and sample matrix. The laboratory’s SDG Narrative is another source of general information.
Notable problems with matrices, insufficient sample volume for analysis or reanalysis, samples received
in broken containers, and unusual events should be listed in the SDG Narrative. As required in DLM02.X,
Exhibit B, Section 2.5.1.2, any equations used to process sample data should be provided to enable a
recalculation of the data. This should include examples of each type of calculation used to generate the
actual results.

The SDG Narrative for the sample data package must include a Laboratory Certification Statement
(exactly as stated in the DLMO02.X SOW), signed by the Laboratory Manager or their designee. This
statement authorizes the validation and release of sample data results. In addition, the laboratory must
also provide comments in the SDG Narrative describing in detail any problems encountered in processing
the samples associated with the data package.
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DATA REVIEW NARRATIVE

It is strongly encouraged that a Data Review Narrative should accompany the laboratory data forwarded
to the intended data recipient (client) or user to promote communications. A copy of the Data Review
Narrative should also be submitted to the TOCOR or SMO. The TOCOR with assigned oversight
responsibility for the laboratory producing the data must be kept informed of all contract compliance
issues noted during the review process.

The Data Review Narrative should include comments that clearly identify the problems associated with a
Case or SDG and state any resulting limitations that should be placed on the data. Documentation must
include the sample number, analytical method or modification, extent of the problem, and assigned
qualifiers.

Additional information that should be included in the Data Review Narrative includes, but should not be
limited to, calculation checks, documentation of any approved laboratory deviations from the contract
SOW, and an explanation of any laboratory-assigned data qualifiers that may be found in the data.
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I. Holding Times, Storage, and Preservation

A. Review Items:
FORM 1DFA, 1DFB, 1DFC, or 1IDFD (FORM I-HR CDD-1, CDD-2, CDD-3, or CDD-4), EPA
Sample TR/COC documentation, raw data, and sample extraction sheets. Reference DLMO02.X,
Exhibit B, Section 3.4.1 — Section 3.4.4 and Exhibit D, various sections.

B. Objective:

To ascertain the validity of sample results based on the contractual holding time, storage, and
preservation of the sample from time of collection to time of sample extraction and analysis.

C. Criteria:

1.

Aqueous and soil samples must be stored at 4°C (£2°C) in the dark from the time of collection
until extraction. If residual chlorine is present in aqueous samples, 80 mg of sodium thiosulfate
per liter of sample is added. If the aqueous sample pH is >9, it must be adjusted to pH 7-9 with
sulfuric acid.

Aqueous and soil samples must be extracted and analyzed within 35 days of the last sample
receipt date in the SDG per contract requirements. However, technical holding time requirements
allow that water and soil samples may be stored at 4°C (£ 2°C), and tissue samples and sample
extracts can be stored at <-10°C in the dark for up to one year (DLMO02.X, Exhibit D, Section
8.3).

Fish and tissue samples must be received at the laboratory at a temperature of <4°C and must be
stored at the laboratory at <-10°C until prepared. Once thawed, tissue samples must be extracted
within 24 hours.

NOTE: Aqueous samples, subject to compliance with the SDWA and/or CWA (40CFR Part
136.3), may have unique holding time requirements. Check the current 40 CFR Part 136.3
reference. Other analytical protocols may specify different storage conditions.

Holding times for oily matrices have not been established. The aqueous holding times are
recommended in this situation. Holding times for fish and tissue samples have not been
established; however, they should be extracted within one year of collection as recommended in
EPA Method 1613 (Revision B). As always, the professional judgment of the reviewer remains
the final authority in issues such as these.

D. Evaluation:

1.

Technical holding times for sample extraction are established by comparing the sampling dates
on the TR/COC documentation with the dates of extraction on the sample extraction sheets and
on FORM I-HR CDD-1, CDD-2, CDD-3, or CDD-4. To determine whether the samples were
analyzed within the holding time after extraction, compare the dates of extraction on the sample
extraction sheets with the dates of analysis on FORM I-HR CDD-1.

Verify that the TR/COC documentation indicates that the samples were received intact and iced at
4°C (£2°C). Special consideration should be given for samples delivered directly from the field to
the laboratory. Note in the Data Review Narrative if the samples were not iced, if there were any
problems with the samples upon receipt, or if discrepancies in the sample condition could affect
the data.

The impact on data quality of holding time exceedances depends on all the factors discussed
above. Regional standard operating procedures (SOPs) may have secondary criteria for data
qualification when the primary criteria have been exceeded. The reviewer should rely on
professional judgment, but should completely document the logic behind data qualification
decisions.
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E. Action:

1. If holding times are exceeded, qualify all detects as estimated "J" and qualify non-detects as
estimated "UJ" or unusable "R" (see Evaluation, Section D, above). Document that holding times
were exceeded (see Table 2).

2. If shipment and storage conditions are exceeded, either on the first analysis or upon reanalysis,
use professional judgment to determine if the detects or non-detects are affected and qualify with
estimated "J" or "UJ", respectively.

3. If sodium thiosulfate preservative has not been added to aqueous samples with a chlorine
residual, qualify all detects as estimated "J" and non-detects as rejected "R". If a residual chlorine
test has been performed and found to be negative, do not qualify the data due to lack of sodium
thiosulfate preservative.

4. There is limited information concerning holding times for oily samples; use professional
judgment. It is recommended to apply aqueous holding time criteria to oily samples.

5. Use professional judgment to evaluate holding times for fish and tissue samples.

6. For all sample extracts correctly stored and analyzed outside the 35-day contractual holding time,
but within the 1-year technical holding time, no qualification of the data is necessary.

7. For all sample extracts not correctly stored and analyzed outside the 35-day contractual holding
time but within the 1-year technical holding time, qualify detects estimated "J" and non-detects
estimated "UJ".

8. Qualify detects in sample extracts analyzed outside the 1-year technical holding time as estimated
"J". Qualify non-detects estimated "UJ" or unusable "R", depending on professional judgment.

9. When holding times are exceeded, note in the Data Review Narrative the effect that the exceeded
holding times will have on the data and also note as an action item for the TOCOR or SMO.

Table 2. Holding Times, Storage, and Preservation Evaluation Actions

Action
Evaluation SIE Criteria Exceedance Dete?ted Non-De.tected
Type Associated Associated
Compounds Compounds
hical Aqueous >1 year J UJorR
Technica .
Holding Time Soil >1 year J UlorR
Fish, Tissue | >1 year Use professional judgment
Aqueous >4°C shipment and storage J uJ
Storage Soil >4°C shipment and storage J ul
Temperature ~4°C shi
. . pment and
Fish, Tissue >-10°C storage J uJ
Cl, present but Thiosulfate not
. J R
Preservation Aqueous added
pH not adjusted when required J ul
Sample Extract . .
Holding Time* All types >35 days <1 year No qualification
Sample Extract >35 days <1 year uJ
. . wx | All types
Holding Time >] year UJorR

*  If correctly stored
**  If not correctly stored
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11. Performance Evaluation Samples (PES)

A. Review Items:

FORM 1DFA (FORM I-HR CDD-1), Performance Evaluation Sample (PES) scoring information
from the QATS laboratory, PES instructions (shipped with samples should be included in the
deliverable).

B. Objective:

Data for PESs are generated to provide information on the overall accuracy and bias of the analytical
method and on laboratory performance. Results for PESs are evaluated for false negatives, false
positives, and accuracy of target compound quantitation.

C. Criteria:

1. The Region may provide the laboratory with PESs to be analyzed with each sample delivery
group (SDG). These may include blind spikes and/or blind blanks. The laboratory must analyze a
PES when provided by the Region.

2. The Region may score the PES based on data provided by QATS.

D. Evaluation:

1. IfPESs are included in the SDG, verify that the results are within the action limits [99% (3c)
confidence interval] and warning limits [95% (2c) confidence interval]. If a blind blank is
included, verify that no target analytes are present. The results of the blind blank analysis should
be comparable to the associated method blank (see Section VI of this document, Method Blank
Analysis).

2. If a significant number (i.e., half or more) of the analytes in the PES fall outside of the 95% or
99% warning or action criteria, or if a number of false positive results are reported, the reviewer
must evaluate the overall impact on data quality.

E. Action:

If a result is not within acceptance criteria for any congener, evaluate the other Quality Control (QC)
samples in the SDG [laboratory control sample (LCS), calibration, labeled standard recovery, internal
standard recovery, and cleanup standard recovery]. In such situations, the PES may not be
representative of the field samples. Performance evaluation samples are only one indicator of
technical performance of the laboratory. In general, for PES analytes not within the 95% confidence
intervals or warning performance windows but within the 99% confidence interval, qualify associated
sample detects as estimated "J" and non-detects as estimated "UJ". For data outside the 95% or 99%
confidence intervals and scored as "warning-high" or "action-high", qualify associated sample detects
as estimated "J". Non-detect results should not be qualified in this instance. If the results are scored as
"action-low", qualify the associated sample detects as estimated "J" and non-detects as unusable "R"
(see Table 3). Contact the TOCOR and/or SMO if reanalysis of samples is required.

For Example: If HxCDD is quantitated beyond the high end of the action limit and all samples
are non-detects for this compound, the usability of the data would not be affected. On the other
hand, in the situation described in Section D.2 above, it may be necessary to qualify all sample
data, and not only those analytes present in the PES.
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Table 3. PE Sample Data Evaluation Actions

Action
Criteria Detected Non-Detected
Associated Associated

Compounds Compounds

Results are not within the 95% confidence interval (>2c) but inside

the 99% interval (<3c), and are biased low (Warning — Low) I uJ
Results are not within the 95% confidence interval (>2c) but inside ] No
the 99% interval (<3c), and are biased high (Warning — High) qualification
Results are outside the 99% confidence interval (>3c) and biased ] No
high (Action — High) qualification
Results are outside the 99% confidence interval (>3c) and biased ] R

low (Action — Low)

September 2011 8



Chlorinated Dioxin and Furan Data Review

111. System Performance Checks

Prior to analyzing the calibration solutions, blanks, samples, and QC samples, the analyst must establish
the HRGC and HRMS operating conditions necessary to obtain optimum performance. There are three
fundamental HRGC/HRMS system performance checks, including Mass Calibration and Resolution, the
Mass Spectrometer Selected Ion Monitoring (SIM) scan descriptor switching times, and Gas
Chromatographic (GC) resolution. There is a fourth performance check that should be considered in
evaluating data quality, instrument stability. These four checks are discussed below.

1.

A.

Mass Calibration and Mass Spectrometer Resolution

Review Items:

Hardcopy of the Mass Spectrometer resolution demonstration. Reference DLM02.X, Exhibit D,
Sections 9.2 and 9.2.1.4.

Objective:

Perform mass calibration and set Mass Spectrometer resolution to >10,000 using perflurokerosene
(PFK) as a calibrant. This is a fundamental requirement for any laboratory using DLMO02.X and other
HRMS methods. If mass calibration and resolution tuning are not correctly performed, interferences
may degrade CDD/CDF identification and quantitation.

Criteria:

Laboratories are required to provide evidence of Mass Spectrometer resolving power >10,000 at the
beginning and end of each 12-hour analytical sequence. Documentation of Mass Spectrometer
resolving power must include a hardcopy peak profile of a high-mass reference signal from PFK (e.g.,
m/z 380.9760) obtained during peak matching with another high-mass ion (e.g., m/z 304.9824). The
selection of the low- and high-mass ions must be such that they provide the largest voltage jump in
the mass descriptor being checked. The format of the peak profile representation must allow manual
determination (i.e., by the data reviewer) of Mass Spectrometer resolution [the horizontal axis should
be a calibrated mass scale, with amu or ppm per division. The result of the peak width measurement
must appear on the hardcopy. The deviation between the exact mass measured m/z (m/z,,,,) and the
target m/z (m/zy,) must be <5 ppm (i.e., the value found for m/z 380.9760 must be accurate to +
0.0019)].

m/zm

ReS.ppm = > 10,000

| m/Zth—WZ/Zm(m ‘

Evaluation:

Verify that the Mass Spectrometer has been tuned to a resolving power of > 10,000. A demonstration
of Mass Spectrometer resolving power is provided in EPA SW-846 Method 8290A (Revision 1),
Figure 5. Additional information about interpretation of the chart may be found in 8290A, Figure 2.

Action:

Mass Spectrometer resolution is critical to the success of this method of CDD/CDF analysis. In the
event that Mass Spectrometer resolution is <10,000, the risk of false positive results may exist. If a
demonstration of the required mass resolution is not provided, the reviewer must carefully evaluate
other factors to determine whether or not there is sufficient evidence of adequate resolution to
preclude interference from other ions with similar mass-to-charge ratios (m/z). This may include, but
should not be limited to: other tunes in the data package for the same instrument, the quality and
similarity of peak shapes between the calibrations and the samples, baseline noise in calibrations,
blanks and in the lock mass trace, and calibration performance. The appropriate course of action,
based on these factors and the professional judgment of the reviewer, may range from no qualification
to rejection of all positive results.
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2. Window Defining Mixture (WDM)

A. Review Items:

FORM 5DFA (FORM V-HR CDD-1). Reference DLM02.X, Exhibit B, Section 3.4.8 and Section 4
and Exhibit D, Section 9.2.3.

B. Objective:

Prior to the calibration of the HRGC/HRMS system, establish the appropriate switching times for the
SIM descriptors (see Table A.1) and verify the chromatographic resolution. The switching times are
determined by the analysis of the WDM which contains the first and last eluting isomers in each
homologous series (see Table A.2). It is not necessary to analyze the WDM if only 2,3,7,8-TCDD and
2,3,7,8-TCDF are requested. Chromatographic resolution is verified by analyzing one of three Isomer
Specificity Check (ISC) solutions, depending on the GC column used for analysis. The WDM and
ISC can be combined in a single Column Performance Solution (CPS) analysis at the discretion of the
analyst.

The 12-hour time period begins with the injection of the WDM or CPS.

C. Criteria:

1. To evaluate the Mass Spectrometer SIM scan descriptor switching times, the WDM must be
analyzed after the PFK tune and before any calibration standards on each instrument and GC
column used for analysis, once at the beginning and end of each 12-hour period during which
standards or samples are analyzed and whenever adjustments or instrument maintenance activities
are performed that may affect Retention Times (RTs). This commercially available, 16-
component mixture contains the first and last eluting isomers in each homologous series.
Mixtures are available for various columns. The mixture for the DB-5 (or equivalent) column
may not be appropriate for the DB-225 or other columns. The standard must contain the
compounds listed in Table A.2, at a minimum.

2. The ions in each of the five recommended descriptors are arranged for minimal overlap between
the descriptors. The ions for the TCDD and TCDF isomers are in the first descriptor, the ions for
the PeCDD and PeCDF isomers are in the second descriptor, the ions for the HxCDD and
HxCDF isomers are in the third descriptor, the ions for the HpCDD and HpCDF isomers are in
the fourth descriptor, and the ions for the OCDD and OCDF isomers are in the fifth descriptor. In
some cases, TCDD/DF and PeCDD/DF are combined in a single descriptor.

3. The descriptor switching times are set such that the isomers that elute from the GC during a given
RT window will also be those isomers for which the ions are monitored. If homologue overlaps
between descriptors occur, the laboratory may use professional judgment in setting the switching
times. The switching times are not to be set such that a change in descriptors occurs at or near the
expected RT of any 2,3,7,8-substituted isomers.

4. The WDM must be analyzed at the following frequency:
e Before initial calibration on each instrument and GC column used for analysis;
e Each time a new initial calibration is performed, regardless of reason;

o Each time adjustments or instrument maintenance activities are performed that may affect
RTs; and

e At the beginning and ending of each 12-hour sample analysis period prior to the calibration
verification.

5. If the laboratory uses a GC column that has a different elution order than the columns specified,
the laboratory must ensure that the first and last eluting isomers in each homologous series are
represented in the WDM used to evaluate that column. The concentrations of any additional
isomers should be approximately the same as those in WDM solutions intended for use with
conventional CDD/CDF GC columns.
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Analysis on a single GC column (as opposed to situations requiring second column confirmation)
is acceptable if the required separation of all of the 2,3,7,8-substituted isomers is demonstrated
and the resolution criteria for both the DB-5 and DB-225 (or equivalent) columns are met (see
Section XI).

D. Evaluation:

1.
2.

Verify that the WDM is analyzed at the required frequency.

Examine the WDM chromatograms to determine whether the switching times have been
optimized properly, demonstrated by complete elution of the first and last isomers in each
homologous series.

Note the RT of each first and last eluting isomer in each homologous series for identification of
switching times.

Each positive dioxin and furan result (tetra- through hepta-) must have an RT within the limits

established by the WDM for the corresponding homologous series. The 2,3,7,8-substituted
dioxins and furans must also meet the Relative Retention Time (RRT) limits in Table A.3.

E. Action:

1.

If the WDM was not analyzed at the required frequency or correct adjustments in descriptor
switching times are not evident, but the calibration standards met specifications for the individual
2,3,7,8-substituted target analytes, results may be usable without qualification. Qualify total
homologue results as estimated "J" or “UJ” since one or more CDDs/CDFs may not have been
detected (these are generally all qualified as J/UJ due to the nature of the quantitation method, see
X.E.2).

If the chromatography for the calibration standards indicates a significant problem with descriptor
switching times such that 2,3,7,8-substituted target analytes may have been missed, qualify all
associated data as unusable "R". Notify the TOCOR and/or SMO to decide if sample reanalysis is
necessary.
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3. Chromatographic Resolution

A. Review Items:

FORM 5DFB (FORM V-HR CDD-2), and the corresponding Selected Ion Current Profile (SICP) of
each isomer and each of the analyses reported on FORM 5DFB. Reference DLMO02.X, Exhibit B,
Section 3.4.9 and Section 4, and Exhibit D, Section 9.2.4.

B. Objective:

Evaluate the ability of the GC column to resolve the closely eluting dioxin and furan isomers. An
evaluation [isomer specificity check (ISC)] must be made for each column used in the analysis of
samples.

C. Criteria:

The resolution criteria must be evaluated using measurements made on the SICPs for the appropriate
ions for each isomer. Measurements are not to be performed on Total lon Current Profiles (TICPs).

1. For analyses on a DB-5 (or equivalent) GC column, the chromatographic resolution is evaluated
by the analysis of the commercially available, 4-component DB-5 ISC standard prior to both the
initial and calibration verification procedures for each instrument and GC column used for
analysis. The laboratory may combine the ISC and WDM in a single Column Performance
Solution (CPS) analysis.

a. GC resolution criteria for DB-5 (or equivalent) column: The chromatographic peak separation
between the 2,3,7,8-TCDD peak and the 1,2,3,8-TCDD peak shall be resolved with a valley
of <25% using the following equation:

%Valley = = x 100
y

Where,

>
Il

The measurement from the baseline to the deepest part of the valley between
2,3,7,8-TCDD and 1,2,3,8-TCDD

y = The peak height of 2,3,7,8-TCDD

b. For the DB-5 (or equivalent) column, the 12-hour sample analysis period begins by analyzing
the WDM or CPS solution. The identical HRGC/HRMS conditions used for the analysis of
the WDM, ISC, and CPS solutions must also be used for the analysis of the initial calibration
and calibration verification solutions. Evaluate the chromatographic resolution using QC
criteria listed above.

2. The chromatographic resolution for analyses on the confirmational (DB-225 or equivalent) GC
column is evaluated using a commercially available, 3-component DB-225 ISC standard
containing the tetrachlorinated dibenzofuran (TCDF) isomers that elute most closely with 2,3,7,8-
TCDF (1,2,3,9-TCDF and 2,3,4,7-TCDF).

a. GC resolution criteria for DB-225 (or equivalent) column: The chromatographic peak
separation between the 2,3,7,8-TCDF peak and the 2,3,4,7-TCDF peak must be resolved with
a valley of <25% using the following equation:

%Valley = = x 100
y

Where,

>
Il

The measurement from the baseline to the deepest part of the valley between
2,3,7,8-TCDF and 2,3,4,7-TCDF

y = The peak height of 2,3,7,8-TCDF
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Further analysis may not proceed until the GC resolution criteria have been met.

3. If the laboratory uses a GC column other than the columns specified here, the laboratory must
ensure that the isomers eluting closest to 2,3,7,8-TCDD on that column are used to evaluate GC
column resolution. The chromatographic peak separation between 2,3,7,8-TCDD and the peaks
representing all other TCDD isomers shall be resolved with a valley of <25%.

4. Analysis on a single GC column (as opposed to situations requiring second column confirmation)
is acceptable if the required separation of all of the 2,3,7,8-substituted isomers is demonstrated
and the resolution criteria for both the DB-5 and DB-225 (or equivalent) columns are met.

D. Evaluation:

Verify that the ISC or CPS has been analyzed at the appropriate frequency, and examine the SICPs to
verify that the < 25% valley criteria have been m etExamples of GC resolution can be found in EPA
Method 1613, (Revision B), Figures 6 and 7, and SW-846 Method 8290A (Revision 1), Figure 4.

Technical acceptance criteria must be met before any standards, samples, QC samples, and required
blanks are analyzed. However, if the ISC or CPS is not present, but a successful calibration check
standard has been analyzed, and chromatographic performance in the samples does not indicate
interference with and target analyte peaks, especially 2,3,7,8-TCDD (or 2,3,7,8-TCDF on the
confirmation column), the data may still be usable. In this case, all SICPs must be carefully evaluated
to verify that analyte and/or labeled analog peaks are clearly within the expected RT window, and that
no persistent interference is evident.

E. Action:

If the GC resolution on the DB-5 (or equivalent) column does not meet the specifications for TCDD,
professional judgment should be used to evaluate the severity of the non-compliant chromatographic
resolution and qualify results as necessary. These failed resolution criteria can be indicative of the
potential for poor resolution between other closely eluting homologues, as well as between CDD/CDFs
and interfering compounds. Qualify all detects as estimated "J" (see Table 4) and notify SMO to schedule
sample reanalysis. Please note that resolution criteria should not affect HpCDD, OCDD, or OCDF since
there is only one isomer in each group, and these results should not be qualified. Non-detect results
should not be affected by resolution non-compliance.
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4. Instrument Stability

A. Review Items:
Raw data for the midpoint (CS3) standard and WDM at the beginning of the 12-hour sample analysis
period and lock-mass trace (should be present in each injection).

B. Objective:
Demonstrate that the HRGC/HRMS system has retained adequate stability.

1.

The WDM or CPS is analyzed at the beginning and end of each 12-hour period or analytical
sequence during which samples and standards are analyzed. The use of the WDM as a measure of
instrument stability includes the evaluation of the presence of the WDM isomers in each
descriptor over time.

The CS3 standard is analyzed at the beginning and end of each 12-hour period or analytical
sequence, after the WDM. The end analysis may also serve as the beginning analysis of the
subsequent 12-hour period. The use of the CS3 standard as a measure of instrument stability
includes the evaluation of GC retention times, relative ion abundance criteria, sensitivity, and
calibration criteria.

A channel monitoring one of the ions of the PFK that is continuously bled into the system should
be present in each set of SICPs. The use of the lock-mass trace as a measure of instrument
stability includes evaluating the shape of the response peaks in the peak matching experiment,
and the ability, over time, of the system to show adequate peak shape.

C. Criteria:
The CS3 solution must meet the following QC criteria:

1.

Absolute RT criteria: The absolute RT of the first internal standard must exceed 25.0 minutes on
the DB-5 column (or equivalent column), and 15.0 minutes on the DB-225 column (or equivalent
column).

Relative Retention Time (RRT) criteria: The RRTs of the native and labeled CDDs/CDFs shall be
within the limits described in Section V and Table A.3.

Ion abundance ratio criteria: All native and labeled CDDs/CDFs in the CS3 standard must be
within their respective ion abundance ratios (see Table A.4).

Instrument sensitivity criteria: The peaks representing both native and labeled analytes in the CS3
standard must have signal-to-noise (S/N) ratios >10:1.

Response criteria: The Percent Difference (%D) of the Relative Response (RR) must be within
+25% of the mean RR of the initial calibration. The %D of the mean Relative Response Factor

(RRF) must be within £35% of the initial calibration. Use the following equation to calculate the
%D:

Response... — Responsein

%D = x100
Responsein
Where,
Response,.;, = Response (RR or RRF) observed durin