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Laboratory 
Report No. 

212071922 

Samples 

14AD-FA07-SD-A, 14AD-FA07-SB-B, 14AD-FA07-SB-C, 14AD-FA08-SD-A, 
14AD-FA08-SB-B, 14AD-FA08-SB-C, 14AD-FA09-SD-A, 14AD-FA09-SB-B, 
14AD-FA09-SB-C, 14AD-FA10-SD-A, 14AD-FA10-SB-B, 14AD-FA10-SB-C, 
14AD-FA11-SD-A, 14AD-FA11-SB-B, 14AD-FA11-SB-C, 14AD-FA12-SD-A, 
14AD-FA12-SB-B, 14AD-FA12-SB-C, 14AD-FA13-SD-A, 14AD-FA13-SB-B, 
14AD-FA13-SB-C, 14AD-FA14-SD-A, 14AD-FA14-SB-B, 14AD-FA14-SB-C, 
14AD-FA15-SD-A, 14AD-FA15-SB-B, 14AD-FA15-SB-C, 14AD-FA16-SD-A, 
14AD-FA16-SB-B, 14AD-FA16-SB-C,  14AD-FA17-SD-A, 14AD-FA17-SB-B, 
14AD-FA17-SB-C, 14AD-FA18-SD-A, 14AD-FA18-SB-B, 14AD-FA18-SB-C, 
14AD-KM01-SS-A, 14AD-KM01-SB-B, 14AD-KM01-SB-C, 14AD-KM02-SS-A, 
14AD-KM02-SB-B, 14AD-KM02-SB-C, 14AD-KM02-SB-D, 14AD-KM03-SS-A, 
14AD-KM03-SB-B, 14AD-KM03-SB-C, 14AD-KM04-SS-A, 14AD-KM04-SB-B, 
14AD-KM04-SB-C, 14AD-KM05-SS-A, 14AD-KM05-SB-B, 14AD-KM05-SB-C, 
14AD-KM06-SS-A, 14AD-KM06-SB-B, 14AD-KM06-SB-C, 14AD-KM07-SS-A, 
14AD-KM07-SB-B, 14AD-KM07-SB-C, 14AD-KM08-SS-A, 14AD-KM08-SB-B, 
and 14AD-KM08-SB-C 

Field Duplicate 
Pairs 

14AD-FA07-SB-B/14AD-FA07-SB-B-DUP, 14AD-FA07-SB-C/ 
14AD-FA07-SB-C-DUP, and 14AD-KM08-SS-A/14AD-KM08-SS-A-DUP 

 
Tetra Tech EM Inc. (Tetra Tech) conducted data validation of the analytical results for 61 soil samples 
and three field duplicates that were collected at the 14th Avenue Ditch site in Columbus, Mississippi, on 
July 17 and 18, 2007.  The soil samples were analyzed under laboratory report No. 212071922 by Gulf 
Coast Analytical Laboratories, Inc. (GCAL), of Baton Rouge, Louisiana.  The samples were analyzed for 
TCL VOCs and COC VOCs by the Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods (SW-846) Method 8260B, TCL SVOCs and COC SVOCs by SW-846 Method 8270D, 
pesticides by SW-846 Method 8081B, PCBs by SW-846 Method 8082A, dioxins and furans by SW-846 
Method 8290A, TAL metals and COC metals by SW-846 Methods 6010C and 7471A, and hexavalent 
chromium by SW-846 Method 7196A.  Dioxin and furan analyses were subcontracted to Cape Fear 
Analytical Laboratories, LLC (Cape Fear), of Wilmington, North Carolina. 
 
      



August 31, 2012 
 

           2 14th Avenue Ditch Interim Remedial Investigation 

Analytical data were evaluated in general accordance with the U.S. Environmental Protection Agency 
(EPA) Contract Laboratory Program (CLP) National Functional Guidelines (NFG) for Superfund Organic 
Methods Data Review (June 2008), the EPA CLP NFG for Inorganic Superfund Data Review (January 
2010), and the EPA CLP NFG for Chlorinated Dibenzo-p-Dioxins and Chlorinated Dibenzofurans Data 
Review (September 2005) data validation guidance documents. The analytical methods used by GCAL 
and Cape Fear during this project provide guidance on procedures and method acceptance criteria that, in 
some areas, differ from the NFGs.  Where the methods and the NFGs differ, the data validators followed 
the acceptance criteria in the methods.  In addition, if laboratory-derived acceptance criteria were 
presented in the GCAL/Cape Fear data package, these criteria were used to evaluate the data unless the 
criteria were considered inadequate.  The following is a list of qualifiers used for the validation of this 
data package: 
 

J =  The analyte was positively identified; the associated value is the approximate concentration of 
the analyte in the sample. 

J+ =  The analyte was positively identified; the associated value is the approximate concentration of 
the analyte in the sample and may be biased high. 

J- =  The analyte was positively identified; the associated value is the approximate concentration of 
the analyte in the sample and may be biased low. 

U =  The analyte was analyzed for, but was not detected at or above the associated value (reporting 
limit [RL]). 

UJ =  The analyte was analyzed for, but was not detected at or above the associated value (RL), 
which is considered approximate due to deficiencies in one or more quality control (QC) 
criteria. 

 
The laboratory specifications required that the following items be included in the data package: 
 
 Cover page 

 Table of contents 

 Case narrative, including brief descriptions of the analytical methods used and a summary of 
laboratory or analytical non-conformances, if any 

 Field/laboratory sample designation cross-reference table 

 Sample container certificates of cleanliness (as provided by the manufacturer) 

 Data qualifier, abbreviation, and acronym definition page 

 Sample results summary sheets 

 QC sample summary forms, for all associated preparation and analytical batches, which present all of 
the results and QC summary data that are provided on CLP or CLP-like forms for organic and 
inorganic analyses.  These forms should include results for the following: 
 Initial and continuing calibrations 
 Inorganic initial and continuing calibration verifications 
 Gas chromatography (GC) calibration verifications 
 Laboratory control samples (LCS) and LCS duplicates (LCSD) 
 Blanks (method, initial, continuing, and preparation) 
 Matrix spikes/matrix spike duplicates (MS/MSD) 
 Post-digestion spike samples and matrix duplicate samples 
 Instrument performance check (for example, tune) results 
 Internal standard area and retention time results 
 System monitoring compound & surrogate results 
 Pesticide cleanup checks 
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 Pesticide resolution checks 
 Inductively coupled plasma (ICP) interference check sample (ICS) results 
 ICP serial dilution results 
 ICP-atomic emission spectrometry interelement correction factors 
 ICP linear ranges 
 Results of instrument and method detection limit (MDL) studies 
 Analyte (pesticide) identification summaries 

 Signed original chain-of-custody forms 

 Laboratory sample receipt forms 

 Sample preparation (extraction, digestion, etc.) logs 

 Instrument and analysis run logs 

 Percent moisture/percent solids determination logs 

 Raw data (for example, chromatograms, quantitation reports, and mass spectra) for all samples, QC 
samples, and calibrations   

 
Data were evaluated based on the following criteria: 

 
 Data completeness 

 Sample preservation, receipt, and holding times 

 Gas chromatography and mass spectrometry (GC/MS) instrument performance checks 

 Gas chromatograph with electron capture detector (GC/ECD) instrument performance check 

 DDT/endrin breakdown (pesticides only) 

 High resolution gas chromatograph and high resolution mass spectrometer (HRGC/HRMS) system 
performance checks, including mass calibration and mass spectrometer resolution, window defining 
mixture (WDM), and chromatographic resolution 

 Initial calibration 

 Continuing calibration 

 Calibration verification 

 Initial and continuing calibration verification 

 Field and laboratory blanks 

 ICP ICS 

 System monitoring compounds (surrogates) 

 MS/MSD 

 Laboratory duplicate sample analysis 

 Spike sample analysis 

 ICP serial dilution 

 Field duplicates 

 LCS and LCSD 

 Toxicity equivalents (TEQ) and isomer specificity 

 Sample dilution 

 Re-extraction and reanalysis 

 Second column confirmation 
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 Estimated detection limit (EDL), estimated maximum possible concentration (EMPC), and target 
analyte identification 

 Labeled compound recoveries 

 Internal standards 

 Target analyte identification 

 Analyte quantitation and reported detection limits 

 System performance and instrument stability 
 
The data validation approach that was used should meet the needs of the data uses and requirements for 
limits on uncertainty for decision-making using the data.  This approach consisted of a review of all of the 
data, including the raw data.  This data validation effort constituted a full validation of the data and 
involved a 100 percent check against applicable acceptance criteria of all QC parameter data, including 
the parameters listed above.  In addition, all data that pertain to analyte identification (qualitative), such as 
chromatograms and mass spectra, were checked completely (100 percent) to evaluate the accuracy of 
analyte identification.   
 
The data validation effort also involved an in-depth quantitative check of a fraction of the data; this check 
involved recalculation of QC results (such as percent recoveries [%R] and relative percent difference 
[RPD] values) and target analyte results from the raw data.  Results were recalculated at a frequency of 10 
percent for the data that had been transcribed and generated by hand.  Results for data calculated by 
software were recalculated at varying frequencies and to the extent necessary to confirm the adequacy of 
the software.  If errors or discrepancies were encountered when any data were recalculated and checked, 
the extent of the data check was expanded, as necessary, to identify the full extent of the problem. 
 
Enclosure 1 presents copies of the sample results sheets from the laboratory data package, with hand-
entered qualifications from the data validation effort.  Enclosure 2 presents a copy of the COC forms for 
the data package.  The following sections discuss the data package and provide an overall assessment of 
the data.  This discussion concentrates on the nonconformances and other irregularities associated with 
the various parameters.  

DATA COMPLETENESS 

The data package for laboratory report No. 212071922 was complete as submitted.   

SAMPLE PRESERVATION, RECEIPT, AND HOLDING TIMES 

The holding times were met for all sample analyses.  The temperatures of the samples were within the QC 
limit of 4 ± 2 degrees Celsius when they arrived at the laboratory. 

GC/MS INSTRUMENT PERFORMANCE CHECKS 

All GC/MS instrument performance checks for the analysis of VOCs and SVOCs met the acceptance 
criteria. 

GC/ECD INSTRUMENT PERFORMANCE CHECK 

All GC/ECD instrument performance checks for the analysis of pesticides and PCBs met the acceptance 
criteria.  

DDT/ENDRIN BREAKDOWN 

The breakdown percentages for both DDT and endrin for the analysis of pesticides met the acceptance 
criteria. 
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HRGC/HRMS SYSTEM PERFORMANCE CHECKS 

The HRGC/HRMS system performance checks are broken into the mass calibration and mass 
spectrometer resolution, the WDM, and the chromatographic resolution.  These items met the criteria 
specified in the analytical method. 

INITIAL CALIBRATION 

The initial calibrations were analyzed at the proper frequencies and concentrations and met all 
requirements. 

CONTINUING CALIBRATION 

The continuing calibrations were analyzed at the proper frequencies and concentrations and met all 
requirements, with the following exception.   The pesticide continuing calibration displayed a percent 
difference outside of the criteria (16 percent versus a QC limit of ±15 percent) for beta-BHC.  The 
associated results were qualified as estimated (flagged “UJ” for non-detects). 

CALIBRATION VERIFICATION 

The second source calibration verifications for the organic analyses and the Contract-Required 
Quantitation Limit (CRQL) Check Standard (CRI) for the inorganic analyses were analyzed at the proper 
frequencies and concentrations and met all requirements with the following exceptions.  The calibration 
verification for the SVOC analyses yielded an excessive recovery (141 percent, versus a QC limit of 60 to 
140 percent) for benzaldehyde.  However, the SVOC continuing calibration standards were within 
established criteria and benzaldehyde was not detected in the samples.  Therefore, no qualifications were 
applied for this minor irregularity. 

INITIAL AND CONTINUING CALIBRATION VERIFICATION 

The initial and continuing calibration verifications for the inorganic analyses were analyzed at the proper 
frequencies and concentrations and met all requirements. 

FIELD AND LABORATORY BLANKS 

The method, field, equipment, trip, and laboratory blanks were free of target analytes, with the following 
exceptions.  The method blank for the dioxin and furan analyses contained low concentrations of several 
analytes at concentrations below their RLs.  The 1,2,3,4,6,7,8-heptachlorodibenzo-p-dioxin result for 
sample 14AD-KM04-SB-B was raised to the RL and qualified as non-detect (flagged “U”). 
 
The laboratory blanks (calibration blanks and preparation blanks) for the metals contained concentrations 
below the RL for several analytes.  In addition, the equipment rinsate blank (14AD-RB-01, located in data 
package 212072020) contained lead at a concentration below the RL.  In some cases, no qualifications 
were warranted because the associated field sample results were above ten times the blank concentration 
or non-detect.  Sample results below the RLs were raised to the RL and flagged “U.”  Results greater than 
the RL but less than or equal to 10 times the blank concentrations were qualified as estimated possibly 
biased high and flagged “J+.”    Associated results were qualified as indicated on the next page: 
 
Analyte Qualifier Affected Samples 
Arsenic J+ 14AD-FA07-SB-B, 14AD-FA07-SB-B-DUP,14AD-FA08-

SB-B, 14AD-FA12-SB-C, 14AD-FA14-SD-A, 14AD-FA14-
SB-B, 14AD-FA15-SB-B, and 14AD-KM04-SB-B 

Arsenic U 14AD-FA08-SB-C and 14AD-FA14-SB-C 
Nickel U 14AD-FA08-SB-B and 14AD-KM04-SB-B 
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INDUCTIVELY COUPLED PLASMA (ICP) INTERFERENCE CHECK SAMPLES (ICS) 

All ICP ICS data were within the QC limits. 

SYSTEM MONITORING COMPOUNDS (SURROGATES)  

All surrogate recoveries were within the laboratory-specified control limits, with the following 
exceptions.  In the SVOC, pesticide, and PCB analyses, the dilutions of several samples that were 
required to bring target compounds within calibration range made it impossible to determine surrogate 
recovery.  No qualifications were applied for these data gaps.  In the pesticide analyses, the MS/MSD 
analyses performed on sample 14AD-KM04-SS-A yielded recoveries of 22 and 23 percent, versus QC 
limits of 55 to 139 percent, for the second surrogate.  The unspiked sample yielded a recovery of 92 
percent.  No qualifications were made for these irregularities in QC samples. 

MATRIX SPIKE/MATRIX SPIKE DUPLICATES  

MS/MSD and (for some metals analyses) MS analyses were performed on samples 14AD-FA05-SB-C, 
14AD-FA07-SB-B, 14AD-FA08-SB-B, 14AD-FA11-SB-C, 14AD-FA13-SB-C, 14AD-FA16-SB-B, 
14AD-KM04-SS-A, 14AD-KM04-SB-B, 14AD-KM06-SB-B, and 14AD-KM07-SS-A.  All recoveries 
and the RPD values were within the laboratory-specified QC limits, with the following exceptions. 
 
In the SVOC MS/MSD analyses performed on sample 14AD-FA08-SB-B, recoveries of fluoranthene and 
phenanthrene could not be determined because the unspiked samples contained more than four times the 
spike concentration.  No qualifications were applied for these data gaps.  However, recoveries of 
acenaphthene were 41 and 42 percent (versus laboratory QC limits of 50 to 120 percent), of dibenzofuran 
were 42 and 42 percent (versus limits of 50 to 120 percent), of fluorene were 15 and 10 percent (versus 
limits of 48 to 120 percent), and of pyrene were -5 and -12 percent (versus limits of 38 to 136 percent; the 
negative recoveries indicate that the spiked sample concentrations were less than the unspiked sample 
concentration).  These irregular recoveries of compounds having unspiked concentrations generally 
similar to the spiked concentrations appear to be due to the difficulties in separating the analyte peaks 
from other components of the sample.  Therefore, results for acenaphthene, dibenzofuran, fluorene, and 
pyrene in sample 14AD-FA08-SB-B were qualified as estimated and flagged “J-”. 
 
In the SVOC MS/MSD analyses performed on sample 14AD-FA16-SB-B, none of the native 
concentrations grossly exceeded the spikes.  Nevertheless, the following recoveries and/or RPDs 
exceeded the associated QC limits (those indicated in bold).  These results indicate heterogeneity in the 
distribution of the analytes in the soil, matrix interference, or both.  Therefore, the associated results for 
sample 14AD-FA16-SB-B were qualified as indicated below. 
 
Compound MS %R MSD %R %R Limit RPD RPD Limit Action 
Benzo(a)anthracene 2 52 48 to 120 42 0 to 40 percent Flag “J-” 
Benzo(a)pyrene 32 71 44 to 120 34 0 to 40 percent Flag “J-” 
Benzo(b)fluoranthene 5 61 31 to 130 37 0 to 40 percent Flag “J-” 
Carbazole 63 130 47 to 120 64 0 to 40 percent Flag “J+” 
Fluoranthene -77 6 39 to 120 51 0 to 40 percent Flag “J-” 
Pentachlorophenol 64 101 30 to 124 42 0 to 40 percent Flag “J” 
Phenanthrene 58 125 53 to 120 61 0 to 40 percent Flag “J+” 

   
The other two sets of SVOC MS/MSD analyses, performed on samples 14AD-FA11-SB-C and  
14AD-KM07-SS-A, yielded results well within QC limits.  However, it is likely that some samples, in 
addition to 14AD-FA08-SB-B and 14AD-FA16-SB-B, have similar matrix irregularities. 
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The pesticide MS/MSD analyses performed on sample 14AD-KM04-SS-A yielded extremely unusual 
results.  The unspiked sample yielded no detectable pesticides.  However, 14 of the 20 spiked analytes 
yielded results out of QC limits, including high recoveries, low recoveries, and excessive RPDs.  As 
examples, endrin aldehyde was not detected in the MS sample, but yielded a 628 percent recovery in the 
MSD sample, while heptachlor epoxide was not detected in the MSD sample, but yielded a 331 percent 
recovery in the MS sample.  Both analytes yielded RPDs of 200 percent.  These results are apparently due 
to interference from various non-target compounds, most likely creosote components that react weakly 
with the detector used in the pesticide and PCB analyses.  Due to the uncertainty in the effects of these 
interferences, the non-detect results for all pesticides in sample 14AD-KM04-SS-A are qualified as 
estimated (flagged “UJ”).   Similar interferences may exist in other samples, especially those analyzed at 
a dilution or dilutions in the SVOC analyses, and may have produced false positive results in these 
pesticide analyses.  
 
In the metals MS analysis performed on sample 14AD-FA07-SB-B, recoveries of aluminum, calcium, 
and iron could not be determined because the unspiked sample concentrations of these metals were more 
than four times the spike concentration.  No qualifications are applied for these data gaps.  However, 
antimony and manganese had recoveries of only 57 percent and lead had a recovery of 71 percent, while 
zinc had a recovery of 180 percent, versus QC limits of 75 to 125 percent.  These results are probably due 
to irregular distributions of the metals in the soil, or due to matrix interference.  No qualifications were 
necessary because none of these metals were reported for sample 14AD-FA07-SB-B. 

LABORATORY DUPLICATE SAMPLE ANALYSIS 

Laboratory duplicate analyses were performed for samples 14AD-FA07-SB-B and 14AD-FA13-SB-C for 
the metals analyses (these samples did not receive MSD analyses).  For sample 14AD-FA07-SB-B, 
several metals that were not reported in the sample exceeded the QC limit of 20 percent, as well as 
reported metals arsenic and lead.  Arsenic also exceeded the QC limit for sample 14AD-FA13-SB-C.  The 
associated results were qualified as estimated (flagged “J”). 

SPIKE SAMPLE ANALYSIS 

Post digestion spike results were within QC limits, with the exception of iron for sample  
14AD-FA07-SB-B.  The sample concentration was greater than four times the spiking concentration; 
therefore, no qualifications were required. 

ICP SERIAL DILUTION 

ICP serial dilutions were within QC limits, with the exceptions of copper in sample 14AD-FA07-SB-B 
and chromium in sample 14AD-FA13-SB-C.  No qualifications were required for 14AD-FA07-SB-B 
because copper was not reported.  The chromium result for sample 14AD-FA13-SB-C was qualified as 
estimated (flagged “J”). 

FIELD DUPLICATES 

Three sets of field duplicate samples were included.  All RPDs were within the QC guideline of 50 
percent for soil or its low-concentration alternative of ±1 times the RL, with the following exceptions.  
The associated results indicated on the next page were qualified as estimated (flagged “J”). 
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Duplicate Pair Compound RPD Qualifier 

14AD-FA07-SB-B/-DUP 

Acenaphthylene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
bis(2-Ethylhexyl)phthalate 
Carbazole 
Dibenz(a,h)anthracene 
Fluoranthene 
Indeno(1,2,3-cd)pyrene 
Phenanthrene 
Arsenic 
Chromium 
Lead 

>RL 
177 
166 
165 
NC 
<RL 
<RL 
164 
>RL 
91.1 
7.23 
47.3 
66.3 

J for both samples 
J for both samples 
J for both samples 
J for both samples 

None (not calculable) 
None (difference < one times RL) 
None (difference < one times RL) 

J for both samples  
J for both samples  
J for both samples 
None (RPD < 50) 
None (RPD < 50) 
J for both samples 

14AD-FA07-SB-C/-DUP 

Acenaphthylene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
bis(2-Ethylhexyl)phthalate 
Carbazole 
Dibenz(a,h)anthracene 
Fluoranthene 
Indeno(1,2,3-cd)pyrene 
Phenanthrene 
Arsenic 
Chromium 
Lead 

<RL 
57.4 
57.7 
73.0 
<RL 
<RL 
<RL 
54.8 
<RL 
<RL 
47.7 
78.4 
64.3 

None (difference < one times RL) 
J for both samples 
J for both samples 
J for both samples 

None (difference < one times RL) 
None (difference < one times RL) 
None (difference < one times RL) 

J for both samples  
None (difference < one times RL) 
None (difference < one times RL) 

None (RPD < 50) 
J for both samples  
J for both samples 

14AD-KM08-SS-A/-DUP 

Acenaphthylene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Carbazole 
Dibenz(a,h)anthracene 
Fluoranthene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
Arsenic 
Chromium 
Lead 

<RL 
106 
91.4 
91.0 
<RL 
119 
126 
108 
<RL 
NC 
<RL 
43.3 
50.7 
53.8 

None (difference < one times RL) 
J for both samples 
J for both samples 
J for both samples 

None (difference < one times RL) 
J for both samples  
J for both samples  
J for both samples  

None (difference < one times RL) 
None (not calculable) 

None (difference < one times RL) 
None (RPD < 50) 
J for both samples  
J for both samples 

 

LABORATORY CONTROL SAMPLES AND LABORATORY CONTROL SAMPLE 
DUPLICATES 

All LCS and LCSD results were within the QC limits. 
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TOXICITY EQUIVALENTS (TEQ) AND ISOMER SPECIFICITY 

The TEQs were recalculated for the samples in this data package using the World Health Organization 
2005 equivalency values and including the estimated maximum possible concentrations (EMPC) where 
provided.  The revised TEQ calculated values (listed in picograms per gram) are listed below, first where 
non-detect results use a value of zero, then where non-detect results use a value of 0.5. 
 

Sample Designation Revised TEQ Values (ND = 0) Revised TEQ Values (ND = 0.5) 
14AD-FA08-SB-B 173 174 
14AD-FA08-SB-C 179 180 
14AD-KM04-SS-A 138 139 
14AD-KM04-SB-B 0.0835 1.11 

SAMPLE DILUTION 

Dilutions were not required for the samples analyzed within this data package, with the following 
exceptions.  The following results for the listed samples required the indicated dilutions to place the 
results within the calibration range and/or to eliminate matrix interferences.  This resulted in elevated RLs 
for the non-detect results. 
 
Dilution Sample Identification Affected Analytes 

2x 14AD-FA16-SB-B and 14AD-KM05-SS-A All SVOC 
4x 14AD-KM04-SS-A and 14AD-FA07-SB-B All SVOC 

5x 
14AD-FA13-SB-B, 14AD-KM06-SS-A, 
and 14AD-KM07-SS-A 

All SVOC 

5x 14AD-FA08-SB-B and 14AD-FA08-SD-A  Fluoranthene and phenanthrene 
5x 14AD-FA08-SB-C Fluoranthene, phenanthrene, and pyrene 

5x 14AD-KM02-SB-D 
All SVOC except benzo(a)pyrene, 
benzo(b)fluoranthene, dibenz(a,h)anthracene, 
fluoranthene, and indeno(1,2,3-cd)pyrene 

5x 14AD-KM01-SS-A and 14AD-KM03-SS-A 
All SVOC except benzo(a)pyrene, 
benzo(b)fluoranthene, dibenz(a,h)anthracene, 
and indeno(1,2,3-cd)pyrene 

10x 14AD-KM04-SS-A All dioxins and furans 
10x 14AD-FA08-SB-B and 14AD-FA08-SB-C All dioxins and furans, pesticides, and PCBs 

10x 
14AD-FA12-SB-B and  
14AD-KM08-SS-A-DUP 

All SVOC except benzo(a)pyrene, 
benzo(b)fluoranthene, dibenz(a,h)anthracene, 
and indeno(1,2,3-cd)pyrene 

20x 14AD-KM02-SB-D 
Benzo(a)pyrene, benzo(b)fluoranthene, 
dibenz(a,h)anthracene, fluoranthene, and 
indeno(1,2,3-cd)pyrene 

20x 
14AD-FA12-SB-B, 14AD-KM01-SS-A, 
and 14AD-KM03-SS-A 

Benzo(a)pyrene, benzo(b)fluoranthene, 
dibenz(a,h)anthracene, and  
indeno(1,2,3-cd)pyrene 

50x 14AD-KM08-SS-A All SVOC 

100x 14AD-KM08-SS-A-DUP 
Benzo(a)pyrene, benzo(b)fluoranthene, 
dibenz(a,h)anthracene, and 
indeno(1,2,3-cd)pyrene 
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RE-EXTRACTION AND REANALYSIS 

No re-extraction or reanalysis was required for the samples analyzed within this data package. 

SECOND COLUMN CONFIRMATION 

For the pesticide analyses, the retention time confirmation between the primary (“front”) and secondary 
(“back”) columns for detected results was within QC limits.  However, some of the positive pesticide 
results yielded high percent differences (greater than 40 percent) between the quantitative results from the 
front (quantitation) and back (confirmation) columns.  Such discrepancies indicate that some, or even all, 
of the material eluting from one or both of the columns may be one or more of the many non-target 
compounds observed in some of the samples.  Therefore, the 4,4’-DDD and methoxychlor results for 
sample 14AD-FA08-SB-C were qualified as estimated (flagged “J”).  

INTERNAL STANDARDS 

In the VOC and SVOC analyses, the internal standard area counts and retention times in the samples were 
within the QC limits established using the associated continuing calibration standard data with the 
following exceptions.  In the original (less diluted) analyses of samples 14AD-FA12-SB-B, 14AD-
KM01-SS-A, 14AD-KM02-SB-D, 14AD-KM03-SS-A, and 14AD-KM08-SS-A-DUP, the sixth (last) 
internal surrogate, perylene-d12, yielded area counts greater than twice that of the associated continuing 
calibration standard, apparently due to matrix interference from the many SVOC present in the samples.  
All five samples were re-analyzed at an additional dilution, which yielded fully acceptable internal 
standard area counts, and the results for those analytes quantitated against perylene-d12 were reported 
from this additional dilution.  Therefore, no qualifications were applied. 

ESTIMATED DETECTION LIMIT (EDL), ESTIMATED MAXIMUM POSSIBLE 
CONCENTRATION (EMPC), AND TARGET ANALYTE IDENTIFICATION 

Analyte identification was correctly performed.  The laboratory monitored the extracts for interference 
from polychlorinated diphenylethers (PCDE) and other non-target analytes.  For the results listed below, 
peaks were observed in the retention time windows for the analytes, but the isotope ratios were outside 
the method-specific limits.  The laboratory flagged the results for these analytes with a “K” indicating that 
an apparent interference was present, and calculated the EMPC for the analytes.  Therefore, the results 
listed below were considered not detected at the calculated EMPC and flagged “U” in the associated 
samples.   
 

Sample Designation Affected Compounds 

14AD-FA08-SB-C 
2,3,7,8- Tetrachlorodibenzofuran and 1,2,3,4,7,8,9- heptachlorodibenzofuran 
(HpCDF) 

14AD-KM04-SS-A 
1,2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD),  
1,2,3,7,8-pentachlorodibenzofuran (PeCDF),  
1,2,3,6,7,8-hexachlorodibenzofuran (HxCDF), and 1,2,3,7,8,9-HxCDF 

14AD-KM04-SB-B 1,2,3,4,6,7,8-HpCDF and 1,2,3,4,6,7,8,9-OCDF 
 
Interference from PCDEs also influenced the determination of several target analytes.  The laboratory 
flagged these results with a “Q” indicating this interference, and calculated the EMPCs for the analytes.  
These results are biased high and, in extreme cases, may be false positives.  Therefore, the results listed 
on the next page were qualified as estimated (flagged “J+”). 
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Sample Designation Affected Compounds 
14AD-FA08-SB-B 1,2,3,7,8,9-HxCDF and total PeCDFs 
14AD-FA08-SB-C 1,2,3,7,8,9-HxCDF 
14AD-KM04-SS-A Total PeCDDs and Total PeCDFs 

LABELED COMPOUND RECOVERIES 

All labeled compound recoveries were within the NFG-specified control limits. 

TARGET ANALYTE IDENTIFICATION 

The relative retention times (RRT) of the reported compounds in the VOC, SVOC, pesticide, and PCB 
analyses were within 0.06 RRT units of the standard RRTs.  For each detected analyte in the VOC and 
SVOC analyses, all ions present in the standard mass spectrum at a relative intensity greater than 10 
percent were present in the sample spectrum and agreed within 20 percent between the standard and 
sample spectra.  The laboratory used manual integration to achieve good quality results for the following 
compounds.   
 

Sample Designation Affected Compounds 
14AD-FA07-SD-A, 14AD-FA07-SB-B,  
14AD-FA07-SB-B-DUP, 14AD-FA07-SB-C,  
14AD-FA07-SB-C-DUP, 14AD-FA10-SD-A,  
14AD-FA11-SD-A, 14AD-FA11-SB-C, 14AD-FA12-SB-B, 
14AD-FA13-SD-A, 14AD-FA13-SB-B, 14AD-FA13-SB-C, 
14AD-FA16-SB-B, 14AD-FA18-SD-A, 14AD-FA18-SB-B, 
14AD-FA18-SB-C, 14AD-KM01-SS-A, 14AD-KM02-SS-A, 
14AD-KM02-SB-D. 14AD-KM03-SS-A, 14AD-KM04-SB-C, 
14AD-KM06-SS-A, 14AD-KM07-SS-A, 14AD-KM08-SS-A, 
and 14AD-KM08-SS-A-DUP 

Benzo(b)fluoranthene and 
dibenzo(a,h)anthracene 

14AD-FA08-SD-A 
Acenaphthylene, carbazole, 
benzo(b)fluoranthene, and 
dibenzo(a,h)anthracene 

14AD-FA08-SB-B 

Benzo(b)fluoranthene, 
benzo(k)fluoranthene, biphenyl, 
carbazole, dibenzo(a,h)anthracene, 
and 4,4’-DDD (primary and 
secondary columns) 

14AD-FA08-SB-C 

Benzo(b)fluoranthene 
benzo(k)fluoranthene, 4,4’-DDD 
(secondary column), and 
methoxychlor (secondary column) 

14AD-FA09-SD-A, 14AD-FA09-SB-B, 14AD-FA09-SB-C, 
14AD-FA-10SB-B, 14AD-FA10-SB-C, 14AD-FA11-SB-B, 
14AD-FA12-SD-A, 14AD-FA12-SB-C, 14AD-FA14-SD-A, 
14AD-FA14-SB-B, 14AD-FA14-SB-C, 14AD-FA15-SD-A, 
14AD-FA15-SB-B, 14AD-FA15-SB-C, 14AD-FA16-SD-A, 
14AD-FA16-SB-C, 14AD-FA17-SD-A, 14AD-FA17-SB-B, 
14AD-KM03-SB-B, 14AD-KM06-SB-B, 14AD-KM06-SB-C, 
and 14AD-KM08-SB-B 

Benzo(b)fluoranthene 

14AD-FA17-SB-C 
Acenaphthylene and 
benzo(b)fluoranthene 
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Sample Designation Affected Compounds 

14AD-KM02-SB-B 
Benzo(b)fluoranthene, 
dibenzo(a,h)anthracene, and 
phenanthrene 

14AD-KM04-SS-A 
Acenaphthene, benzo(b)fluoranthene, 
and benzo(k)fluoranthene 

ANALYTE QUANTITATION AND REPORTED DETECTION LIMITS 

Sample results were checked for proper dilution factors, volumes, masses, and adjustments for moisture 
content.  Sample results and RLs were correctly calculated.  Sample results below the calibration range or 
less than the laboratory RLs but greater than the MDLs were qualified as estimated (flagged “J”).  In the 
dioxin and furan analyses, some results exceeded the calibration range and were flagged “E” by the 
laboratory.  These extrapolations are qualified as estimated (flagged “J”). 

SYSTEM PERFORMANCE AND INSTRUMENT STABILITY 

No signs of degraded instrument performance were observed.  Analytical systems were judged to have 
been within control and stable during the analyses. 

OVERALL ASSESSMENT OF DATA 

The overall quality of this data package was acceptable.  Rejection of data was not required for this data 
package.  The analytical results were qualified as indicated in the above sections for QC exceedances.  All 
data can be used as qualified. 
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Laboratory 
Report No. 

212072020 

Samples 

14AD-FA00-SD-A, 14AD-FA00-SB-B, 14AD-FA00-SB-C, 14AD-FA01-SD-A, 
14AD-FA01-SB-B, 14AD-FA01-SB-C, 14AD-FA02-SD-A, 14AD-FA02-SB-B, 
14AD-FA02-SB-C, 14AD-FA03-SD-A, 14AD-FA03-SB-B, 14AD-FA03-SB-C, 
14AD-FA04-SD-A, 14AD-FA04-SB-B, 14AD-FA04-SB-C, 14AD-FA05-SD-A, 
14AD-FA05-SB-B, 14AD-FA05-SB-C, 14AD-FA06-SD-A, 14AD-FA06-SB-B, 
14AD-FA06-SB-C, 14AD-RP01-SS-A, 14AD-RP01-SB-B, 14AD-RP01-SB-C, 
14AD-RP02-SS-A, 14AD-RP02-SB-B, 14AD-RP02-SB-C, 14AD-RP03-SS-A, 
14AD-RP03-SB-B, 14AD-RP03-SB-C, 14AD-RP04-SS-A,  
14AD-RP04-SB-B,14AD-RP04-SB-C, 14AD-RP05-SS-A, 14AD-RP05-SB-B, 
14AD-RP05-SB-C, 14AD-RP06-SS-A, 14AD-RP06-SB-B, and 14AD-RP06-SB-C

Field Duplicate 
Pairs 

14AD- FA01-SD-A/14AD-FA01-SD-A-DUP and  
14AD-RP03-SS-A/14AD-RP03-SS-A-DUP 

Field Blanks 14AD-FB01, 14AD-RB01, 14AD-TB-01, and 14AD-TB-02 
 
Tetra Tech EM Inc. (Tetra Tech) conducted data validation of the analytical results for 39 soil samples, 
two soil field duplicates, and four aqueous quality control (QC) samples (one field blank, one rinsate 
blank, and two trip blanks) that were collected at the 14th Avenue Ditch site in Columbus, Mississippi, on 
July 19, 2012.  The soil samples were analyzed under laboratory report No. 212072020 by Gulf Coast 
Analytical Laboratories, Inc. (GCAL), of Baton Rouge, Louisiana.  The samples were analyzed for TCL 
VOCs and COC VOCs by the Test Methods for Evaluating Solid Waste, Physical/Chemical Methods 
(SW-846) Method 8260B, TCL SVOCs and COC SVOCs by SW-846 Method 8270D, pesticides by  
SW-846 Method 8081B, PCBs by SW-846 Method 8082A, dioxins and furans by SW-846 Method 
8290A, TAL metals and COC metals by SW-846 Methods 6010C and 7471A, and hexavalent chromium 
by SW-846 Method 7196A.  Dioxin and furan analyses were subcontracted to Cape Fear Analytical 
Laboratories, LLC (Cape Fear), of Wilmington, North Carolina. 
 
Analytical data were evaluated in general accordance with the U.S. Environmental Protection Agency 
(EPA) Contract Laboratory Program (CLP) National Functional Guidelines (NFG) for Superfund Organic 
Methods Data Review (June 2008), the EPA CLP NFG for Inorganic Superfund Data Review (January 
2010), and the EPA CLP NFG for Chlorinated Dibenzo-p-Dioxins and Chlorinated Dibenzofurans Data 
Review (September 2005) data validation guidance documents. The analytical methods used by GCAL 
and Cape Fear during this project provide guidance on procedures and method acceptance criteria that, in  
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some areas, differ from the NFGs.  Where the methods and the NFGs differ, the data validators followed 
the acceptance criteria in the methods.  In addition, if laboratory-derived acceptance criteria were 
presented in the GCAL/Cape Fear data package, these criteria were used to evaluate the data unless the 
criteria were considered inadequate.  The following is a list of qualifiers used for the validation of this 
data package: 
 

J =  The analyte was positively identified; the associated value is the approximate concentration of 
the analyte in the sample. 

J+ =  The analyte was positively identified; the associated value is the approximate concentration of 
the analyte in the sample and may be biased high. 

J- =  The analyte was positively identified; the associated value is the approximate concentration of 
the analyte in the sample and may be biased low. 

U =  The analyte was analyzed for, but was not detected at or above the associated value (reporting 
limit [RL]). 

UJ =  The analyte was analyzed for, but was not detected at or above the associated value (RL), 
which is considered approximate due to deficiencies in one or more QC criteria. 

 
The laboratory specifications required that the following items be included in the data package: 
 
 Cover page 

 Table of contents 

 Case narrative, including brief descriptions of the analytical methods used and a summary of 
laboratory or analytical non-conformances, if any 

 Field/laboratory sample designation cross-reference table 

 Sample container certificates of cleanliness (as provided by the manufacturer) 

 Data qualifier, abbreviation, and acronym definition page 

 Sample results summary sheets 

 QC sample summary forms, for all associated preparation and analytical batches, which present all of 
the results and QC summary data that are provided on CLP or CLP-like forms for organic and 
inorganic analyses.  These forms should include results for the following: 
 Initial and continuing calibrations 
 Inorganic initial and continuing calibration verifications 
 Gas chromatography (GC) calibration verifications 
 Laboratory control samples (LCS) and LCS duplicates (LCSD) 
 Blanks (method, initial, continuing, and preparation) 
 Matrix spikes/matrix spike duplicates (MS/MSD) 
 Post-digestion spike samples and matrix duplicate samples 
 Instrument performance check (for example, tune) results 
 Internal standard area and retention time results 
 System monitoring compound & surrogate results 
 Pesticide cleanup checks 
 Pesticide resolution checks 
 Inductively coupled plasma (ICP) interference check sample (ICS) results 
 ICP serial dilution results 
 ICP-atomic emission spectrometry interelement correction factors 
 ICP linear ranges 
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 Results of instrument and method detection limit (MDL) studies 
 Analyte (pesticide) identification summaries 

 Signed original chain-of-custody forms 

 Laboratory sample receipt forms 

 Sample preparation (extraction, digestion, etc.) logs 

 Instrument and analysis run logs 

 Percent moisture/percent solids determination logs 

 Raw data (for example, chromatograms, quantitation reports, and mass spectra) for all samples, QC 
samples, and calibrations   

 
Data were evaluated based on the following criteria: 

 
 Data completeness 

 Sample preservation, receipt, and holding times 

 Gas chromatography and mass spectrometry (GC/MS) instrument performance checks 

 Gas chromatograph with electron capture detector (GC/ECD) instrument performance check 

 DDT/endrin breakdown (pesticides only) 

 High resolution gas chromatograph and high resolution mass spectrometer (HRGC/HRMS) system 
performance checks, including mass calibration and mass spectrometer resolution, window defining 
mixture (WDM), and chromatographic resolution 

 Initial calibration 

 Continuing calibration 

 Calibration verification 

 Initial and continuing calibration verification 

 Field and laboratory blanks 

 ICP ICS 

 System monitoring compounds (surrogates) 

 MS/MSD 

 Laboratory duplicate sample analysis 

 Spike sample analysis 

 ICP serial dilution 

 Field duplicates 

 LCS and LCSD 

 Toxicity equivalents (TEQ) and isomer specificity 

 Sample dilution 

 Re-extraction and reanalysis 

 Second column confirmation 

 Estimated detection limit (EDL), estimated maximum possible concentration (EMPC), and target 
analyte identification 

 Labeled compound recoveries 

 Internal standards 

 Target analyte identification 
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 Analyte quantitation and reported detection limits 

 System performance and instrument stability 
 
The data validation approach that was used should meet the needs of the data uses and requirements for 
limits on uncertainty for decision-making using the data.  This approach consisted of a review of all of the 
data, including the raw data.  This data validation effort constituted a full validation of the data and 
involved a 100 percent check against applicable acceptance criteria of all QC parameter data, including 
the parameters listed above.  In addition, all data that pertain to analyte identification (qualitative), such as 
chromatograms and mass spectra, were checked completely (100 percent) to evaluate the accuracy of 
analyte identification.   
 
The data validation effort also involved an in-depth quantitative check of a fraction of the data; this check 
involved recalculation of QC results (such as percent recoveries [%R] and relative percent difference 
[RPD] values) and target analyte results from the raw data.  Results were recalculated at a frequency of 10 
percent for the data that had been transcribed and generated by hand.  Results for data calculated by 
software were recalculated at varying frequencies and to the extent necessary to confirm the adequacy of 
the software.  If errors or discrepancies were encountered when any data were recalculated and checked, 
the extent of the data check was expanded, as necessary, to identify the full extent of the problem. 
 
Enclosure 1 presents copies of the sample results sheets from the laboratory data package, with hand-
entered qualifications from the data validation effort.  Enclosure 2 presents a copy of the COC forms for 
the data package.  The following sections discuss the data package and provide an overall assessment of 
the data.  This discussion concentrates on the nonconformances and other irregularities associated with 
the various parameters.  

DATA COMPLETENESS 

The data package for laboratory report No. 212072020 was complete as submitted.   

SAMPLE PRESERVATION, RECEIPT, AND HOLDING TIMES 

The holding times were met for all sample analyses.  The temperatures of the samples were within the QC 
limit of 4 ± 2 degrees Celsius when they arrived at the laboratory. 

GC/MS INSTRUMENT PERFORMANCE CHECKS 

All GC/MS instrument performance checks for the analysis of VOCs and SVOCs met the acceptance 
criteria. 

GC/ECD INSTRUMENT PERFORMANCE CHECK 

All GC/ECD instrument performance checks for the analysis of pesticides and PCBs met the acceptance 
criteria.  

DDT/ENDRIN BREAKDOWN 

The breakdown percentages for both DDT and endrin for the analysis of pesticides met the acceptance 
criteria. 

HRGC/HRMS SYSTEM PERFORMANCE CHECKS 

The HRGC/HRMS system performance checks are broken into the mass calibration and mass 
spectrometer resolution, the WDM, and the chromatographic resolution.  These items met the criteria 
specified in the analytical method. 
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INITIAL CALIBRATION 

The initial calibrations were analyzed at the proper frequencies and concentrations and met all 
requirements. 

CONTINUING CALIBRATION 

The continuing calibrations were analyzed at the proper frequencies and concentrations and met all 
requirements, with one exception.  In one PCB continuing calibration, one peak (the fourth one for 
Aroclor 1260) yielded an excessive percent difference from the initial calibration.  However, the average 
response for all five peaks was within limits; the continuing calibration and all peaks were individually 
within limits for the other continuing calibrations.  Therefore, no qualifications were applied for this 
minor irregularity. 

CALIBRATION VERIFICATION 

The second source calibration verifications for the organic analyses and the Contract-Required 
Quantitation Limit (CRQL) Check Standard (CRI) for the inorganic analyses were analyzed at the proper 
frequencies and concentrations and met all requirements with the following exception.  The calibration 
verification for the SVOC analyses yielded an excessive recovery (141 percent versus QC limits of 70 to 
130 percent) for benzaldehyde.  However, the SVOC continuing calibration standards yielded acceptable 
recoveries for all analytes and benzaldehyde was not detected in the samples.  Therefore, no qualifications 
were applied for this minor irregularity. 

INITIAL AND CONTINUING CALIBRATION VERIFICATION 

The initial and continuing calibration verifications for the inorganic analyses were analyzed at the proper 
frequencies and concentrations and met all requirements.  

FIELD AND LABORATORY BLANKS 

The method, field, equipment, trip, and laboratory blanks were free of target analytes, with the following 
exceptions.  The method blank for the dioxin and furan analyses contained low concentrations of several 
analytes at concentrations below their RLs.  In addition, one VOC method blank contained methylene 
chloride at a concentration below the RL.  The 2,3,7,8- tetrachlorodibenzofuran (TCDF) and total TCDF 
results for sample 14AD-RP04-SB-C were elevated to the associated RLs and qualified as non-detect 
(flagged “U”).  The 2,3,7,8-TCDF result for sample 14AD-FA01-SD-A-DUP and the  
1,2,3,7,8-pentachlorodibenzo-p-dioxin (PeCDD); 2,3,7,8-TCDF; and 1,2,3,7,8-pentachlorodibenzofuran 
(PeCDF) results for sample 14AD-RP04-SS-A were below ten times the associated blank values; 
therefore, they were qualified as estimated with a possible high bias (flagged “J+). 
 
The laboratory blanks (calibration blanks and preparation blanks) for the metals contained concentrations 
below the RL for several analytes.  In addition, the equipment rinsate blank (14AD-RB-01) contained 
lead at a concentration below the RL.  In some cases, no qualifications were warranted because the 
associated field sample results were above ten times the blank concentration or non-detect.  Sample 
results below the RLs were raised to the RL and flagged “U.”  Results greater than the RL, but less than 
or equal to 10 times the blank concentrations were qualified as estimated possibly biased high and flagged 
“J+.”    Associated results were qualified as indicated below: 
 
Analyte Qualifier Affected Samples 
Arsenic U 14AD-FB-01 

Beryllium U 
14AD-FA01-SB-B, 14AD-FA01-SB-C, 14AD-FA01-SD-A,  
14AD-FA01-SD-A-DUP, 14AD-RP04-SB-C, and 14AD-RP04-SS-A 

Chromium U 14AD-FB-01 and 14AD-RB-01 
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Analyte Qualifier Affected Samples 
Cobalt U 14AD-RP04-SB-C 
Thallium U 14AD-FA01-SB-B, 14AD-FA01-SD-A, and 14AD-FA01-SD-A-DUP 

 

INDUCTIVELY COUPLED PLASMA (ICP) INTERFERENCE CHECK SAMPLES (ICS) 

All ICP ICS data were within the QC limits. 

SYSTEM MONITORING COMPOUNDS (SURROGATES)  

All surrogate recoveries were within the laboratory-specified control limits, with the following 
exceptions.  In the SVOC analyses, the dilutions of samples 14AD-FA01-SB-B and 14AD-FA01-SB-C 
that were required to bring target compounds within calibration range made it impossible to determine 
surrogate recovery.  No qualifications were applied for these data gaps.  In addition, in the SVOC 
analyses, the undiluted sample 14AD-FA01-SB-C reported a %R below the QC limit for nitrobenzene-d5 
and sample 14AD-FA01-SD-A-DUP reported a %R below the QC limit for 2-fluorophenol.  Therefore, 
the base/neutral extractable compounds for sample 14AD-FA01-SB-C and the acid extractable 
compounds for sample 14AD-FA01-SD-A-DUP were qualified as estimated with a possible low bias 
(flagged “J-” for positive results and “UJ” for non-detects). 
 
In the pesticide analyses, the second surrogate, decachlorobiphenyl (DCB), yielded excessive recoveries 
in samples 14AD-FA01-SB-B (216 percent, versus 55 to 139 percent) and 14AD-FA-01-SD-A-DUP (302 
percent).   Matrix interference is the apparent cause of these irregularities.  Therefore, all positive results 
in those two samples were qualified as estimated with a possible high bias (flagged “J+”).  In the PCB 
analyses, the same surrogate yielded recoveries of 289 percent in sample 14AD-FA01-SD-A and 302 
percent in sample 14AD-FA01-SD-A-DUP, due to the same matrix interference.  No PCBs were detected 
in those samples; therefore, no further qualifications were applied. 

MATRIX SPIKE/MATRIX SPIKE DUPLICATES  

MS/MSD analyses were performed on samples 14AD-FA01-SD-A, 14AD-FA01-SD-A-DUP,  
14AD-FA01-SB-B, 14AD-FA05-SD-A, 14AD-FA05-SB-B, 14AD-FA05-SB-C, and 14AD-RP06-SS-A.  
All recoveries and RPD values were within the laboratory-specified QC limits, with the following 
exceptions. 
 
In the VOC MS/MSD analyses performed on sample 14AD-FA05-SD-A, the RPD for benzene was 22 
percent, just over the laboratory’s limit of 21 percent.  The associated benzene result was qualified as 
estimated (flagged “J”).  In the VOC MS/MSD analyses performed on sample 14AD-RP06-SS-A, all 
recoveries from the MS sample were low, but within QC limits, while those from the MSD sample were 
all below their QC limits.  In addition, benzene had an RPD of 27 percent, although the other RPDs were 
below their QC limit of 30 percent.  These irregularities may be due to laboratory error (mis-spiking) or to 
matrix interference.  The VOC results in sample 14AD-RP06-SS-A were qualified as estimated (flagged 
“UJ”). 
 
In the pesticide MS/MSD analyses performed on sample 14AD-FA01-SD-A, recoveries of gamma-BHC 
(Lindane) were 269 and 274 percent, well above the limit of 58 to 137 percent.  This is apparently due to 
interference from non-target analytes.  All other recoveries and all RPD were within limits and no 
gamma-BHC was detected in the unspiked sample.  Therefore, no qualifications were applied for this 
irregularity. 
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In the PCB MS/MSD analyses performed on sample 14AD-FA-SD-A-DUP, recoveries of Aroclor 1260 
were 137 and 124 percent, versus a limit of 49 to 130 percent.  Again, this was caused by matrix 
interference from non-target analytes.  No PCBs were detected in these samples; therefore, no 
qualifications were applied. 
 
The metals MS/MSD analyses gave fully acceptable results for arsenic and chromium, but widely varied 
results for lead.  The MS/MSD analyses performed on sample 14AD-FA05-SB-B yielded recoveries of 56 
and 54 percent, below the QC limit of 75 to 125 percent.  The MS/MSD analyses performed on sample 
14AD-FA05-SB-C yielded recoveries of 1970 (almost 20 times the spike) and 85 percent, resulting in an 
RPD of 177 percent, well above the QC limit of 20 percent.  In contrast, the MS/MSD analyses performed 
on sample 14AD-FA05-SD-A yielded lead recoveries of 84 and 90 percent and those on sample  
14AD-RP05-SS-A yielded recoveries of 84 and 85 percent.  In all four sets of MS/MSD analyses, the lead 
spikes were somewhat greater than the amount of lead in the unspiked samples.  The post-digestion spike 
recoveries on all four samples and all LCS results were well within their acceptance limits, indicating that 
the problem was within the soil comprising the various samples used for the MS/MSD analyses.   The 
most probable cause for these highly varied results is a heterogeneous distribution of lead within the 
sampled soil.  Therefore, the lead result for sample 14AD-FA05-SB-B was qualified as estimated and 
possibly biased low (flagged “J-”) and sample 14AD-FA05-SB-C was qualified as estimated (flagged 
“J”).  Similar irregularities may exist at other locations, but no further qualifications were applied. 
 
In the dioxin and furan MS/MSD analyses performed on sample 14AD-FA01-SB-B, recoveries and RPDs 
for 1,2,3,4,6,7,8-heptachlorodibenzo-p-dioxin (HpCDD); 1,2,3,4,6,7,8,9-octachlorodibenzo-p-dioxin 
(OCDD); 1,2,3,4,7,8-hexachlorodibenzofuran (HxCDF); 1,2,3,4,6,7,8-heptachlorodibenzofuran 
(HpCDF); and 1,2,3,4,6,7,8,9-octachlorodibenzofuran (OCDF) could not be determined because the 
unspiked sample contained more than four times the amount of the spike.  No qualifications were applied 
for these data gaps.  Recoveries of 1,2,3,7,8,9-HxCDF were 36 and 28 percent and the MSD recovery of 
1,2,3,6,7,8- hexachlorodibenzo-p-dioxin (HxCDD) was 8.8 percent, all below the laboratory’s QC limits 
of 70 to 130 percent. These results seem to be due to the interference from polychlorinated diphenylethers 
(PCDE, probably derived from pentachlorophenol and related compounds) with the determination of that 
analyte.  The associated results were qualified as estimated with a possible low bias (flagged “J-”).  The 
2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) results yielded an RPD of 22 percent; 1,2,3,6,7,8-HxCDD 
an RPD of 24 percent; and 1,2,3,4,7,8,9-HpCDF an RPD of 26 percent; all above the laboratory’s QC 
limit of 20 percent.  These results seem to be due to an irregular distribution of the dioxins and furans, of 
interfering substances, or both within the sampled soil.   Therefore, the 1,2,3,4,7,8,9-HpCDF result in 
sample 14AD-FA01-SB-B was qualified as estimated (flagged “J”).  The other associated results were 
either non-detect or previously qualified for recovery exceedances.  Similar irregularities may exist in 
other samples. 

LABORATORY DUPLICATE SAMPLE ANALYSIS 

Laboratory duplicate analyses were neither required nor performed. 

SPIKE SAMPLE ANALYSIS 

Post digestion spike results were within QC limits. 

ICP SERIAL DILUTION 

ICP serial dilutions were within QC limits, with the following exceptions.  Serial dilution results for 
sample 14AD-FA-05-SB-B exceeded the QC limit of 10 percent for arsenic, beryllium, cobalt, copper, 
lead, and vanadium, and sample 14AD-FA05-SB-C exceeded the QC limit for chromium.  Sample  
14AD-FA-05-SB-B only reported results for arsenic, chromium, and lead.  Therefore, the arsenic result 
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for sample 14AD-FA-05-SB-B and the chromium result for sample 14AD-FA-05-SB-C were qualified as 
estimated (flagged “J”).  The lead result was previously qualified for MS/MSD exceedances. 

FIELD DUPLICATES 

Two sets of field duplicates were included in this SDG.  All RPDs were within the QC guideline of 50 
percent for soil or its low-concentration alternative of ±1 times the RL, with the following exceptions. 
 
In the VOC analyses of the field duplicate pair from location 14AD-FA01-SD-A, the primary sample 
yielded a benzene concentration more than 3 times that of the field duplicate sample.  The results for all 
other detected analytes were much closer.  Therefore, the benzene concentrations in sample  
14AD-FA01-SD-A and its field duplicate are qualified as estimated (flagged “J”).  

LABORATORY CONTROL SAMPLES AND LABORATORY CONTROL SAMPLE 
DUPLICATES 

All LCS and LCSD results were within the QC limits, with the following exception.  In the SVOC 
analyses, one LCS/LCSD pair had an excessive RPD for 1,4-dioxane, although both recoveries were 
within the QC limits for that compound.  No qualification was necessary because 1,4-dioxane was not 
detected in any of the  associated samples. 

TOXICITY EQUIVALENTS (TEQ) AND ISOMER SPECIFICITY 

The TEQs were recalculated for the samples in this data package using the World Health Organization 
(WHO) 2005 equivalency values and including the EMPC where provided.  These revised TEQ 
calculated values (listed in picograms per gram) are listed below, first where non-detect results use a 
value of zero, then where non-detect results use a value of 0.5. 
 

Sample Designation Revised TEQ Values (ND = 0) Revised TEQ Values (ND = 0.5) 
14AD-FA01-SD-A 279 279 

14AD-FA01-SD-A-DUP 242 243 
14AD-FA01-SB-B 539 539 
14AD-FA01-SB-C 467 467 
14AD-RP04-SS-A 5.40 5.45 
14AD-RP04-SB-C 0.291 1.27 

SAMPLE DILUTION 

Dilutions required for the samples analyzed within this data package are listed below.  The following 
results for the listed samples required the indicated dilutions to place the results within the calibration 
range and/or to eliminate matrix interferences.  This resulted in elevated RLs for the non-detect results. 
 
Dilution Sample Identification Affected Analytes 

2x 14AD-RP06-SB-B All metals 

5x 14AD-FA00-SB-C 
Benzo(a)pyrene, benzo(b) fluoranthene, 
dibenz(a,h)phenanthrene, and 
indeno(1,2,3-cd)pyrene 

5x 14AD-FA01-SD-A and 14AD-FA01-SD-A-DUP All SVOCs; pesticides; and PCBs 

5x 14AD-FA01-SB-B and 14AD-FA01-SB-C 
All SVOCs except fluoranthene and 
phenanthrene; pesticides; and PCBs 

5x 14AD-FA01-SB-C All dioxins and furans 
5x 14AD-RP04-SS-A All pesticides and PCBs 

10x 14AD-FA01-SD-A and 14AD-FA01-SD-A-DUP All dioxins and furans 
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Dilution Sample Identification Affected Analytes 
10x 14AD-FA01-SB-B and 14AD-FA01-SB-C Fluoranthene and phenanthrene 
20x 14AD-FA01-SB-B All dioxins and furans 
50x 14AD-FA01-SB-C All VOC 

RE-EXTRACTION AND REANALYSIS 

No re-extraction or reanalysis was required for the samples analyzed within this data package. 

SECOND COLUMN CONFIRMATION 

For the pesticide and PCBs analyses, the retention time confirmation between the primary (“front”) and 
secondary (“back”) columns for detected results was within QC limits with the following exceptions.  The 
methoxychlor concentration in sample 12AD-FA01-SB-B yielded a 47 percent RPD, above the limit of 
40 percent, due to matrix interference.  No qualification was required because the associated result was 
previously qualified due to a surrogate recovery exceedance. 

INTERNAL STANDARDS 

In the VOC and SVOC analyses, the internal standard area counts and retention times in the samples were 
within QC limits established using the associated continuing calibration standard data, with the following 
exception.  In the original (undiluted) analysis of sample 14AD-FA00-SB-C, the area count of the sixth 
(last) internal standard, perylene-d12, exceeded twice the area count of its continuing calibration standard, 
apparently due to matrix interference for non-target analytes.  The sample was diluted 5-fold and re-
analyzed, which yielded acceptable area counts.  The results for the analytes quantitated against perylene-
d12 were reported from the diluted re-analysis; therefore, no qualifications were applied. 

ESTIMATED DETECTION LIMIT (EDL), ESTIMATED MAXIMUM POSSIBLE 
CONCENTRATION (EMPC), AND TARGET ANALYTE IDENTIFICATION 

Analyte identification was correctly performed.  The laboratory monitored the extracts for interference 
from PCDEs and other non-target analytes.  For the 1,2,3,7,8,9-HxCDF result for sample 14AD-RP04-
SS-A, peaks were observed in the retention time windows for the analytes, but the isotope ratios were 
outside the method-specific limits.  The laboratory flagged the result for this analyte with a “K” indicating 
that an apparent interference was present, and calculated the EMPC for the analyte.  Therefore, this result 
was considered not detected at the calculated EMPC and flagged “U.”   
 
Interference from PCDEs also influenced the determination of several target analytes.  The laboratory 
flagged these results with a “Q” indicating this interference, and calculated the EMPCs for the analytes.  
These results are biased high and, in extreme cases, may be false positives.  Therefore, the results listed 
below were qualified as estimated (flagged “J+”), with the exception of 1,2,3,7,8,9-HxCDF for sample 
14AD-FA-01-SB-B.  This result was previously qualified with a potential low bias due to MS/MSD 
exceedances; therefore, the final qualifier for this result is “J” (“J+” + “J-” = “J”). 
 

Sample Designation Affected Compounds 
14AD-FA01-SD-A 1,2,3,7,8,9-HxCDF, total PeCDD, total HxCDD, and total PeCDF 
14AD-FA01-SD-A-DUP 1,2,3,7,8,9-HxCDF and Total PeCDD 

14AD-FA-01-SB-B 
1,2,3,7,8,9-HxCDF, total PeCDD, total HxCDD, total TCDF, total 
PeCDF, and total HxCDF 
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LABELED COMPOUND RECOVERIES 

All labeled compound recoveries were within the NFG-specified control limits, with the following 
exception.  For sample 14AD-FA01-SB-C, the recovery for labeled compound 13C-2,3,7,8-TCDF was 16 
percent, versus a QC limit of 40 to 135 percent.  Therefore, the non-detect 2,3,7,8-TCDF and total TCDF 
results for this sample were qualified as estimated (flagged “UJ”). 

TARGET ANALYTE IDENTIFICATION 

The relative retention times (RRT) of the reported compounds in the VOC, SVOC, pesticide, PCB, and 
herbicide analyses were within 0.06 RRT units of the standard RRTs.  For each detected analyte in the 
VOC and SVOC analyses, all ions present in the standard mass spectrum at a relative intensity greater 
than 10 percent were present in the sample spectrum and agreed within 20 percent between the standard 
and sample spectra.  The laboratory used manual integration to achieve good quality results for the 
following compounds.   
 

Sample Designation Affected Compounds 
14AD-FA00-SD-A, 
14AD-FA00-SB-B, 
14AD-FA00-SB-C, 
14AD-FA04-SD-A, 
14AD-FA04-SB-B, 
14AD-FA04-SB-C, 
14AD-FA06-SD-A, 
14AD-FA06-SB-B, 
14AD-FA06-SB-C, and 
14AD-RP02-SS-A 

Benzo(b)fluoranthene and dibenzo(a,h)anthracene 

14AD-FA01-SD-A 
SVOCs acenaphthylene, benzo(b)fluoranthene, benzo(k)fluoranthene, 
biphenyl, and dibenzo(a,h)anthracene; and pesticides DCB (primary 
column, surrogate) and methoxychlor (primary column) 

14AD-FA01-SD-A-DUP 
SVOCs acenaphthylene, benzo(b)fluoranthene, benzo(k)fluoranthene, 
biphenyl, and dibenzo(a,h)anthracene; and pesticides DCB (both columns, 
surrogate) and methoxychlor (both columns) 

14AD-FA01-SB-B 

VOC cyclohexane; SVOCs acenaphthylene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, biphenyl, and dibenzo(a,h)anthracene; and 
pesticides DCB (primary column, surrogate) and methoxychlor (secondary 
column) 

14AD-FA01-SB-C 
VOC Toluene; SVOCs acenaphthylene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, and dibenzo(a,h)anthracene; and pesticide 
endosulfan sulfate (primary column) 

14AD-FA02-SD-A, 
14AD-FA02-SB-B, 
14AD-FA02-SB-C, 
14AD-FA05-SB-B, 
14AD-RP03-SS-A, and 
14AD-RP03-SS-A-DUP 

Benzo(b)fluoranthene 

14AD-FA03-SD-A 
14AD-FA03-SB-B, 
14AD-RP01-SS-A, and 
14AD-RP05-SS-A 

Acenaphthylene and benzo(b)fluoranthene 

14AD-FA03-SB-C and 
14AD-FA05-SD-A 

Acenaphthylene, benzo(b)fluoranthene, and dibenzo(a,h)anthracene 
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Sample Designation Affected Compounds 

14AD-RP04-SS-A 
SVOCs acenaphthene, benzo(b)fluoranthene, and benzo(k)fluoranthene; 
and pesticide DCB (primary column, surrogate) 

14AD-RP04-SB-C 
VOCs cyclohexane and o-xylene; and SVOCs acenaphthene, 
benzo(b)fluoranthene, and benzo(k)fluoranthene 

ANALYTE QUANTITATION AND REPORTED DETECTION LIMITS 

 Sample results were checked for proper dilution factors, volumes, masses, and adjustments for moisture 
content.  Sample results and RLs were correctly calculated.  Sample results below the calibration range, 
or less than the laboratory RLs but greater than the MDLs, were qualified as estimated (flagged “J”).  In 
the dioxin and furan analyses, some results exceeded the calibration range and were flagged “E” by the 
laboratory.  These extrapolations are qualified as estimated (flagged “J”). 

SYSTEM PERFORMANCE AND INSTRUMENT STABILITY 

No signs of degraded instrument performance were observed.  Analytical systems were judged to have 
been within control and stable during the analyses. 

OVERALL ASSESSMENT OF DATA 

The overall quality of this data package was acceptable.  Rejection of data was not required for this data 
package.  The analytical results were qualified as indicated in the above sections for QC exceedances.  All 
data can be used as qualified.   
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Site Name:  14th Avenue Ditch Interim Remedial Investigation 
Project Number (No.):  103P2117010 
Data Reviewer:  Harry Ellis 
Quality Assurance (QA) Manager:  Jessica A. Vickers  

Analyses: 

 Target compound list (TCL) volatile organic compounds 
(VOCs), constituents of concern (COC) VOCs, TCL 
semivolatile organic compounds (SVOCs), COC SVOCs, 
pesticides, polychlorinated biphenyls (PCBs), dioxins and 
furans, target analyte list (TAL) metals, COC metals, and 
hexavalent chromium 

Data Package Requested:  Level IV 
Level of Validation Effort:  Stage 4 
Report Date:  September 10, 2012 

 
Laboratory Report No. 212072713 
Samples 14AD-RP02-GW, 14AD-RP04-GW, and 14AD-RP06GW 
Field Duplicate Pairs 14AD-RP02-GW and 14AD-RP02-GW-DUP 
Field Blanks 14AD-TB03 

 
Tetra Tech EM Inc. (Tetra Tech) conducted data validation of the analytical results for three groundwater 
samples and two quality control (QC) samples (one field duplicate and one trip blank) that were collected 
at the 14th Avenue Ditch site in Columbus, Mississippi, on July 26, 2012.  The water samples were 
analyzed under laboratory report No. 212072713 by Gulf Coast Analytical Laboratories, Inc. (GCAL), of 
Baton Rouge, Louisiana.  The samples were analyzed for TCL VOCs and COC VOCs by the Test 
Methods for Evaluating Solid Waste, Physical/Chemical Methods (SW-846) Method 8260B, TCL 
SVOCs and COC SVOCs by SW-846 Method 8270D, pesticides by SW-846 Method 8081B, PCBs by 
SW-846 Method 8082A, dioxins and furans by SW-846 Method 8290A, TAL metals and COC metals by 
SW-846 Methods 6020A and 7470A, and hexavalent chromium by SW-846 Method 7196A.  Dioxin and 
furan analyses were subcontracted to Cape Fear Analytical Laboratories, LLC (Cape Fear), of 
Wilmington, North Carolina. 
 
Analytical data were evaluated in general accordance with the U.S. Environmental Protection Agency 
(EPA) Contract Laboratory Program (CLP) National Functional Guidelines (NFG) for Superfund Organic 
Methods Data Review (June 2008), the EPA CLP NFG for Inorganic Superfund Data Review (January 
2010), and the EPA CLP NFG for Chlorinated Dibenzo-p-Dioxins and Chlorinated Dibenzofurans Data 
Review (September 2005) data validation guidance documents. The analytical methods used by GCAL 
and Cape Fear during this project provide guidance on procedures and method acceptance criteria that, in 
some areas, differ from the NFGs.  Where the methods and the NFGs differ, the data validators followed 
the acceptance criteria in the methods.  In addition, if laboratory-derived acceptance criteria were 
presented in the GCAL/Cape Fear data package, these criteria were used to evaluate the data unless the 
criteria were considered inadequate.  The following is a list of qualifiers used for the validation of this 
data package: 
 

J =  The analyte was positively identified; the associated value is the approximate concentration of 
the analyte in the sample. 

U =  The analyte was analyzed for, but was not detected at or above the associated value (reporting 
limit [RL]). 
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The laboratory specifications required that the following items be included in the data package: 
 
 Cover page 

 Table of contents 

 Case narrative, including brief descriptions of the analytical methods used and a summary of 
laboratory or analytical non-conformances, if any 

 Field/laboratory sample designation cross-reference table 

 Sample container certificates of cleanliness (as provided by the manufacturer) 

 Data qualifier, abbreviation, and acronym definition page 

 Sample results summary sheets 

 QC sample summary forms, for all associated preparation and analytical batches, which present all of 
the results and QC summary data that are provided on CLP or CLP-like forms for organic and 
inorganic analyses.  These forms should include results for the following: 
 Initial and continuing calibrations 
 Inorganic initial and continuing calibration verifications 
 Gas chromatography (GC) calibration verifications 
 Laboratory control samples (LCS) and LCS duplicates (LCSD) 
 Blanks (method, initial, continuing, and preparation) 
 Matrix spikes/matrix spike duplicates (MS/MSD) 
 Post-digestion spike samples and matrix duplicate samples 
 Instrument performance check (for example, tune) results 
 Internal standard area and retention time results 
 System monitoring compound & surrogate results 
 Pesticide cleanup checks 
 Pesticide resolution checks 
 Inductively coupled plasma (ICP) interference check sample (ICS) results 
 ICP serial dilution results 
 ICP-atomic emission spectrometry interelement correction factors 
 ICP linear ranges 
 Results of instrument and method detection limit (MDL) studies 
 Analyte (pesticide) identification summaries 

 Signed original chain-of-custody forms 

 Laboratory sample receipt forms 

 Sample preparation (extraction, digestion, etc.) logs 

 Instrument and analysis run logs 

 Percent moisture/percent solids determination logs 

 Raw data (for example, chromatograms, quantitation reports, and mass spectra) for all samples, QC 
samples, and calibrations   

 
Data were evaluated based on the following criteria: 

 
 Data completeness 

 Sample preservation, receipt, and holding times 

 Gas chromatography and mass spectrometry (GC/MS) instrument performance checks 
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 Gas chromatograph with electron capture detector (GC/ECD) instrument performance check 

 DDT/endrin breakdown (pesticides only) 

 High resolution gas chromatograph and high resolution mass spectrometer (HRGC/HRMS) system 
performance checks, including mass calibration and mass spectrometer resolution, window defining 
mixture (WDM), and chromatographic resolution 

 Initial calibration 

 Continuing calibration 

 Calibration verification 

 Initial and continuing calibration verification 

 Field and laboratory blanks 

 ICP ICS 

 System monitoring compounds (surrogates) 

 MS/MSD 

 Laboratory duplicate sample analysis 

 Spike sample analysis 

 ICP serial dilution 

 Field duplicates 

 LCS and LCSD 

 Toxicity equivalents (TEQ) and isomer specificity 

 Sample dilution 

 Re-extraction and reanalysis 

 Second column confirmation 

 Estimated detection limit (EDL), estimated maximum possible concentration (EMPC), and target 
analyte identification 

 Labeled compound recoveries 

 Internal standards 

 Target analyte identification 

 Analyte quantitation and reported detection limits 

 Tentatively identified compounds (TICs) 

 System performance and instrument stability 
 
The data validation approach that was used should meet the needs of the data uses and requirements for 
limits on uncertainty for decision-making using the data.  This approach consisted of a review of all of the 
data, including the raw data.  This data validation effort constituted a full validation of the data and 
involved a 100 percent check against applicable acceptance criteria of all QC parameter data, including 
the parameters listed above.  In addition, all data that pertain to analyte identification (qualitative), such as 
chromatograms and mass spectra, were checked completely (100 percent) to evaluate the accuracy of 
analyte identification.   
 
The data validation effort also involved an in-depth quantitative check of a fraction of the data; this check 
involved recalculation of QC results (such as percent recoveries [%R] and relative percent difference 
[RPD] values) and target analyte results from the raw data.  Results were recalculated at a frequency of 10 
percent for the data that had been transcribed and generated by hand.  Results for data calculated by 
software were recalculated at varying frequencies and to the extent necessary to confirm the adequacy of 
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the software.  If errors or discrepancies were encountered when any data were recalculated and checked, 
the extent of the data check was expanded, as necessary, to identify the full extent of the problem. 
 
Enclosure 1 presents copies of the sample results sheets from the laboratory data package, with hand-
entered qualifications from the data validation effort.  Enclosure 2 presents a copy of the COC forms for 
the data package.  The following sections discuss the data package and provide an overall assessment of 
the data.  This discussion concentrates on the nonconformances and other irregularities associated with 
the various parameters.  

DATA COMPLETENESS 

The data package for laboratory report No. 212072713 was complete as submitted.   

SAMPLE PRESERVATION, RECEIPT, AND HOLDING TIMES 

The holding times were met for all sample analyses.  The temperatures of the samples were within the QC 
limit of 4 ± 2 degrees Celsius when they arrived at the laboratory. 

GC/MS INSTRUMENT PERFORMANCE CHECKS 

All GC/MS instrument performance checks for the analysis of VOCs and SVOCs met the acceptance 
criteria. 

GC/ECD INSTRUMENT PERFORMANCE CHECK 

All GC/ECD instrument performance checks for the analysis of pesticides and PCBs met the acceptance 
criteria.  

DDT/ENDRIN BREAKDOWN 

The breakdown percentages for both DDT and endrin for the analysis of pesticides met the acceptance 
criteria. 

HRGC/HRMS SYSTEM PERFORMANCE CHECKS 

The HRGC/HRMS system performance checks are broken into the mass calibration and mass 
spectrometer resolution, the WDM, and the chromatographic resolution.  These items met the criteria 
specified in the analytical method. 

INITIAL CALIBRATION 

The initial calibrations were analyzed at the proper frequencies and concentrations and met all 
requirements. 

CONTINUING CALIBRATION 

The continuing calibrations were analyzed at the proper frequencies and concentrations and met all 
requirements with the following exception.  In the SVOC analyses, benzaldehyde yielded a percent 
difference of 49 percent, above the laboratory’s QC limit of 40 percent.  Benzaldehyde was not detected 
in any of the samples; therefore, no qualifications were applied. 

CALIBRATION VERIFICATION 

The second source calibration verifications for the organic analyses and the Contract-Required 
Quantitation Limit (CRQL) Check Standard (referred to as CRI) for the inorganic analyses were analyzed 
at the proper frequencies and concentrations and met all requirements, with the following exception.  In 
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the SVOC analyses, benzaldehyde yielded a recovery of 212 percent, above the laboratory’s limits of 70 
to 130 percent.  No benzaldehyde was detected in the samples; therefore, no qualifications were applied. 

INITIAL AND CONTINUING CALIBRATION VERIFICATION 

The initial and continuing calibration verifications for the inorganic analyses were analyzed at the proper 
frequencies and concentrations and met all requirements. 

FIELD AND LABORATORY BLANKS 

The method, trip, and laboratory blanks were free of target analytes, with the following exceptions.  The 
method blank for the dioxin and furan analyses contained low concentrations of  
1,2,3,4,6,7,8,9-octachlorodibenzo-p-dioxin (OCDD) and total heptachlorodibenzo-p-dioxin at 
concentrations below their RLs.  In addition, the laboratory blanks (calibration blanks and preparation 
blanks) for the metals contained concentrations below the RL for several analytes.  In some cases, no 
qualifications were warranted because the associated field sample results were above ten times the blank 
concentration or non-detect.  Sample results below the RLs were raised to the RL and flagged “U.”  
Results greater than the RL, but less than or equal to 10 times the blank concentrations, were qualified as 
estimated with a possible high bias (flagged “J+”).    Associated results were qualified as indicated below: 
 
Analyte Qualifier Affected Samples 
Arsenic U 14AD-RP02-GW, 14AD-RP02-GW-DUP, and 14AD-RP06-GW 
Cadmium, iron, and 
1,2,3,4,6,7,8,9-OCDD 

U 14AD-RP02-GW and 14AD-RP02-GW-DUP 

Chromium and lead U 
14AD-RP02-GW, 14AD-RP02-GW-DUP, 14AD-RP04-GW, and 
14AD-RP06-GW 

INDUCTIVELY COUPLED PLASMA (ICP) INTERFERENCE CHECK SAMPLES (ICS) 

All ICP ICS data were within the QC limits. 

SYSTEM MONITORING COMPOUNDS (SURROGATES)  

All surrogate recoveries were within the laboratory-specified control limits.  

MATRIX SPIKE/MATRIX SPIKE DUPLICATES  

MS/MSD analyses were performed on sample 14AD-RP04-GW.  All recoveries and the RPD value were 
within the laboratory-specified QC limits.   

LABORATORY DUPLICATE SAMPLE ANALYSIS 

Laboratory duplicate analyses were neither required nor performed for these analyses. 

SPIKE SAMPLE ANALYSIS 

Recovery of manganese could not be determined because the unspiked sample contained more than ten 
times the spike concentration.  No qualifications were applied for this data gap.  All other post digestion 
spike results were within QC limits.   

ICP SERIAL DILUTION 

ICP serial dilutions performed for sample 14AD-RP04-GW were within QC limits, with the exception of 
a 16.4 percent difference for arsenic.  The arsenic result for sample 14AD-RP04-GW was qualified as 
estimated (flagged “J”). 
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FIELD DUPLICATES 

Samples 14AD-RP02-GW and 14AD-RP02-GW-DUP were collected as a field duplicate pair.  All RPDs 
were within the QC guideline of 35 percent for aqueous samples or its low-concentration alternative of ±1 
times the RL.  

LABORATORY CONTROL SAMPLES AND LABORATORY CONTROL SAMPLE 
DUPLICATES 

All LCS and LCSD results were within the QC limits, with the following exceptions.  In the SVOC 
analyses, recoveries of benzaldehyde were 443 and 406 percent, (versus a QC limit of 40 to 118 percent) 
and benzo(b)fluoranthene were 120 and 129 (versus a QC limit of 55 to 120 percent).  Benzaldehyde and 
benzo(b)fluoranthene were not detected in any samples; therefore, no qualifications were applied.  In 
addition, the RPD between the LCS and LCSD for 2,3,4,6,7,8-hexachlorodibenzofuran in the dioxin and 
furans analyses exceeded the laboratory QC limit of 0 to 20 percent.  No qualifications were applied 
because the associated results were non-detect. 

TOXICITY EQUIVALENTS (TEQ) AND ISOMER SPECIFICITY 

The TEQ were originally calculated for the samples in this data package using the World Health 
Organization (WHO) 2005 equivalency values and including the EMPCs.  However, based on the actions 
required during the data validation process, neither sample analyzed for dioxins and furans displayed 
positive results.  Therefore, TEQs could not be calculated for these samples. 

SAMPLE DILUTION 

Dilutions were required for the samples analyzed within this data package as indicated below.  The results 
for the listed samples required the indicated dilutions to place the results within the calibration range 
and/or to eliminate matrix interferences.  This resulted in elevated RLs for the non-detect results. 
 

Dilution Sample Identification Affected Analytes 
2x 14AD-RP02-GW Manganese 
5x 14AD-RP02-GW-DUP Manganese 
5x 14AD-RP04-GW All VOCs 

RE-EXTRACTION AND REANALYSIS 

No re-extraction or reanalysis was required for the samples analyzed within this data package. 

SECOND COLUMN CONFIRMATION 

For the pesticides and PCBs analyses, no analytes were detected; therefore, no second column 
confirmations were required. 

INTERNAL STANDARDS 

In the VOC and SVOC analyses, the internal standard area counts and retention times in the samples were 
within QC limits established using the associated continuing calibration standard data.  In the metals 
analyses, the internal standard area counts in the samples were within the QC limits established from the 
initial calibration standard data. 
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ESTIMATED DETECTION LIMIT (EDL), ESTIMATED MAXIMUM POSSIBLE 
CONCENTRATION (EMPC), AND TARGET ANALYTE IDENTIFICATION 

Reported detection limits were fully acceptable.  As required by the dioxins and furans method, sample- 
and congener-specific detection limits were calculated and reported using the factor of 2.5 times the 
signal-to-noise ratio that is used to define a peak.   The laboratory monitored the extracts for interference 
from polychlorinated diphenylethers and other non-target analytes.  For the results listed below, peaks 
were observed in the retention time windows for the analytes, but the isotope ratios were outside the 
method-specific limits.  The laboratory flagged the results for these analytes with a “K” indicating that an 
apparent interference was present, and calculated the EMPC for the analytes.  The associated 
1,2,3,4,6,7,8,9-OCDD result for sample 14AD-RP02-GW-DUP was previously qualified due to method 
blank contamination; therefore, no further qualification was necessary.   

LABELED COMPOUND RECOVERIES 

All labeled compound recoveries were within the NFG-specified control limits. 

TARGET ANALYTE IDENTIFICATION 

The relative retention times (RRT) of the reported compounds in the VOC, SVOC, pesticide, and PCB 
analyses were within 0.06 RRT units of the standard RRTs.  For each detected analyte in the VOC and 
SVOC analyses, all ions present in the standard mass spectrum at a relative intensity greater than 10 
percent were present in the sample spectrum and agreed within 20 percent between the standard and 
sample spectra.  

ANALYTE QUANTITATION AND REPORTED DETECTION LIMITS 

Sample results were checked for proper dilution factors and volumes.  Sample results and RLs were 
correctly calculated.  Sample results below the calibration range, or less than the laboratory RLs but 
greater than the MDLs, were qualified as estimated (flagged “J”). 

TENTATIVELY IDENTIFIED COMPOUNDS 

TIC results in the VOC and SVOC analyses were neither requested nor presented.   However, it should be 
noted that the raw data for the VOC analysis of sample 14AD-RP04-GW reported a significant 
concentration of the gasoline additive methyl tert-butyl ether, as well as cyclohexane and several other 
hydrocarbons.  The raw data for the SVOC analysis of that sample included a large number of relatively 
light non-target analytes in the chromatograms, as well as naphthalene and both methylnaphthalene 
isomers.  Therefore, the positive aromatic hydrocarbon results in sample 14AD-RP04-GW may originate 
from gasoline contamination rather than from creosote. 

SYSTEM PERFORMANCE AND INSTRUMENT STABILITY 

No signs of degraded instrument performance were observed.  Analytical systems were judged to have 
been within control and stable during the analyses. 

OVERALL ASSESSMENT OF DATA 

The overall quality of this data package was acceptable.  The analytical results were qualified as indicated 
in the above sections for QC exceedances.  All data can be used as qualified. 
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Tetra Tech EM Inc. (Tetra Tech) conducted data validation of the analytical results for three soil samples 
that were collected at the 14th Avenue Ditch site in Columbus, Mississippi, on July 17 and 19, 2012.  The 
soil samples were analyzed under laboratory report No. 212082423 by Cape Fear Analytical Laboratories, 
LLC (Cape Fear), of Wilmington, North Carolina, which was under subcontract to Gulf Coast Analytical 
Laboratories, Inc. (GCAL), of Baton Rouge, Louisiana.  The samples were analyzed for dioxins and 
furans by EPA Method 1613B. 
 
Analytical data were evaluated in general accordance with the U.S. Environmental Protection Agency 
(EPA) Analytical Services Branch National Functional Guidelines (NFG) for Chlorinated Dibenzo-p-
Dioxins and Chlorinated Dibenzofurans Data Review (September 2005) data validation guidance 
document. The analytical method used by Cape Fear during this project provides guidance on procedures 
and method acceptance criteria that, in some areas, differ from the NFG.  Where the method and the NFG 
differ, the data validators followed the acceptance criteria in the method.  In addition, if laboratory-
derived acceptance criteria were presented in the Cape Fear data package, these criteria were used to 
evaluate the data unless the criteria were considered inadequate.  The following is a list of qualifiers used 
for the validation of this data package: 
 

J =  The analyte was positively identified; the associated value is the approximate concentration of 
the analyte in the sample. 

U =  The analyte was analyzed for, but was not detected at or above the associated value (reporting 
limit [RL]). 

 
The laboratory specifications required that the following items be included in the data package: 
 
 Cover page 

 Table of contents 

 Case narrative, including brief descriptions of the analytical method used and a summary of 
laboratory or analytical non-conformances, if any 

 Field/laboratory sample designation cross-reference table 

 Sample container certificates of cleanliness (as provided by the manufacturer) 

 Data qualifier, abbreviation, and acronym definition page 

 Sample results summary sheets 
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 Quality control (QC) sample summary forms, for all associated preparation and analytical batches, 
which present all of the results and QC summary data that are provided on Contract Laboratory 
Program (CLP) or CLP-like forms for organic analyses.  These forms include results for the 
following: 
 Initial and continuing calibrations 
 Gas chromatography (GC) calibration verifications 
 Laboratory control samples (LCS) and LCS duplicates (LCSD) 
 Blanks (method, initial, continuing, and preparation) 
 Matrix spikes/matrix spike duplicates (MS/MSD) 
 Instrument performance check (for example, tune) results 
 Internal standard area and retention time results 
 System monitoring compound & surrogate results 
 Results of instrument and method detection limit (MDL) studies 

 Signed original chain-of-custody (COC) forms 

 Laboratory sample receipt forms 

 Sample preparation (extraction, digestion, etc.) logs 

 Instrument and analysis run logs 

 Percent moisture/percent solids determination logs 

 Raw data (for example, chromatograms, quantitation reports, and mass spectra) for all samples, QC 
samples, and calibrations   

 
Data were evaluated based on the following criteria: 

 
 Data completeness 

 Sample preservation, receipt, and holding times 

 High resolution gas chromatograph and high resolution mass spectrometer (HRGC/HRMS) system 
performance checks, including mass calibration and mass spectrometer resolution, window defining 
mixture (WDM), and chromatographic resolution 

 Initial calibration 

 Continuing calibration 

 Calibration verification 

 Field and laboratory blanks 

 MS/MSD 

 Field duplicates 

 LCS and LCSD 

 Toxicity equivalents (TEQ) and isomer specificity 

 Sample dilution 

 Re-extraction and reanalysis 

 Estimated detection limit (EDL), estimated maximum possible concentration (EMPC), and target 
analyte identification 

 Labeled compound recoveries 

 Internal standards 

 Target analyte identification 
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 Analyte quantitation and reported detection limits 

 System performance and instrument stability 
 
The data validation approach that was used should meet the needs of the data uses and requirements for 
limits on uncertainty for decision-making using the data.  This approach consisted of a review of all of the 
data, including the raw data.  This data validation effort constituted a full validation of the data and 
involved a 100 percent check against applicable acceptance criteria of all QC parameter data, including 
the parameters listed above.  In addition, all data that pertain to analyte identification (qualitative), such as 
chromatograms and mass spectra, were checked completely (100 percent) to evaluate the accuracy of 
analyte identification.   
 
The data validation effort also involved an in-depth quantitative check of a fraction of the data; this check 
involved recalculation of QC results (such as percent recoveries and relative percent difference values) 
and target analyte results from the raw data.  Results were recalculated at a frequency of 10 percent for 
the data that had been transcribed and generated by hand.  Results for data calculated by software were 
recalculated at varying frequencies and to the extent necessary to confirm the adequacy of the software.  
If errors or discrepancies were encountered when any data were recalculated and checked, the extent of 
the data check was expanded, as necessary, to identify the full extent of the problem. 
 
Enclosure 1 presents copies of the sample results sheets from the laboratory data package, with hand-
entered qualifications from the data validation effort.  Enclosure 2 presents a copy of the COC form for 
the data package.  The following sections discuss the data package and provide an overall assessment of 
the data.  This discussion concentrates on the nonconformances and other irregularities associated with 
the various parameters.  

DATA COMPLETENESS 

The data package for laboratory report No. 212082423 was complete as submitted.   

SAMPLE PRESERVATION, RECEIPT, AND HOLDING TIMES 

The holding times were met for all sample analyses.  The temperatures of the samples were within the QC 
limit of 4 ± 2 degrees Celsius when they arrived at the laboratory. 

HRGC/HRMS SYSTEM PERFORMANCE CHECKS 

The HRGC/HRMS system performance checks are broken into the mass calibration and mass 
spectrometer resolution, the WDM, and the chromatographic resolution.  These items met the criteria 
specified in the analytical method. 

INITIAL CALIBRATION 

The initial calibrations were analyzed at the proper frequencies and concentrations and met requirements. 

CONTINUING CALIBRATION 

The continuing calibrations were analyzed at the proper frequencies and concentrations and met 
requirements.  

CALIBRATION VERIFICATION 

The second source calibration verifications were analyzed at the proper frequencies and concentrations 
and met requirements. 
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FIELD AND LABORATORY BLANKS 

The method blank was free of target analytes.  

MATRIX SPIKE/MATRIX SPIKE DUPLICATES  

No MS/MSD analyses were included in this data package.  The duplicate LCS analyses provide adequate 
evidence of accuracy and precision; therefore, no qualifications were required. 

FIELD DUPLICATES 

No field duplicate samples were included in this data package. 

LABORATORY CONTROL SAMPLES AND LABORATORY CONTROL SAMPLE 
DUPLICATES 

LCS and LCSD results were within the QC limits. 

TOXICITY EQUIVALENTS (TEQ) AND ISOMER SPECIFICITY 

The TEQs were calculated correctly for the samples in this data package using the World Health 
Organization 2005 equivalency values and included the EMPCs. 

SAMPLE DILUTION 

Only one dilution was required for the samples analyzed within this data package.  The dioxin and furan 
results for sample14AD-FA05-SB-C required a five-fold dilution to place some results within the 
calibration range.  This resulted in elevated RLs for the non-detect results. 

RE-EXTRACTION AND REANALYSIS 

No re-extraction or reanalysis was required for the samples analyzed within this data package. 

ESTIMATED DETECTION LIMIT (EDL), ESTIMATED MAXIMUM POSSIBLE 
CONCENTRATION (EMPC), AND TARGET ANALYTE IDENTIFICATION 

Analyte identification was correctly performed.  The laboratory monitored the extracts for interference 
from polychlorinated diphenylethers (PCDE) and other non-target analytes.  No results were observed 
with peaks within the retention time windows for the analytes, but with isotope ratios outside the method-
specific limits.  Therefore, no EMPCs were included.  However, interference from PCDE influenced the 
determination of a few target analytes.  The results in question were below the sample RLs; therefore, the 
laboratory flagged these results with a “QU,” indicating this interference.  This is modified to the usual 
“U” qualifier for non-detect results.  One labeled compound was also affected, but its recovery was within 
QC limits.  No qualifications were applied for this interference. 

LABELED COMPOUND RECOVERIES 

All labeled compound recoveries were within the NFG-specified control limits. 

ANALYTE QUANTITATION AND REPORTED DETECTION LIMITS 

Sample results were checked for proper dilution factors, volumes, masses, and adjustments for moisture 
content.  Sample results and RLs were correctly calculated.  No sample results were less than the 
laboratory RLs, but greater than the MDLs.  Two sample results for octachlorodibenzo(p)dioxin (samples 
14AD-FA05-SB-C and 14AD-FA18-SB-B) exceeded the calibration range and were flagged “E” by the 
laboratory.  These extrapolations are qualified as estimated (flagged “J”). 
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SYSTEM PERFORMANCE AND INSTRUMENT STABILITY 

No signs of degraded instrument performance were observed.  Analytical systems were judged to have 
been within control and stable during the analyses. 

OVERALL ASSESSMENT OF DATA 

The overall quality of this data package was acceptable.  Rejection of data was not required for this data 
package.  The analytical results were qualified as indicated in the above sections for QC exceedances.  
The data can be used as qualified. 
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Laboratory Report No. 212092702 

Samples 
14AD-FA19-SW, 14AD-FA20-SW, 14AD-FA21-SW, and  
14AD-FA22-SW 

Field Duplicate Pairs 14AD-FA22-SW and 14AD-FA22-SW-DUP 
Field Blanks TB-01 

 
Tetra Tech EM Inc. (Tetra Tech) conducted data validation of the analytical results for five surface water 
samples and two quality control (QC) samples (one field duplicate and one trip blank) that were collected 
at the 14th Avenue Ditch site in Columbus, Mississippi, on September 26, 2012.  The soil samples were 
analyzed under laboratory report No. 212092702 by Gulf Coast Analytical Laboratories, Inc. (GCAL), of 
Baton Rouge, Louisiana.  The samples were analyzed for TCL VOCs by the Test Methods for Evaluating 
Solid Waste, Physical/Chemical Methods (SW-846) Method 8260B, TCL SVOCs by SW-846 Method 
8270D, pesticides by SW-846 Method 8081B, PCBs by SW-846 Method 8082A, dioxins and furans by 
SW-846 Method 8290A, TAL metals by SW-846 Methods 6020A and 7470A, and hexavalent chromium 
by SW-846 Method 7196A.  Dioxin and furan analyses were subcontracted to Cape Fear Analytical 
Laboratories, LLC (Cape Fear), of Wilmington, North Carolina. 
 
Analytical data were evaluated in general accordance with the U.S. Environmental Protection Agency 
(EPA) Contract Laboratory Program (CLP) National Functional Guidelines (NFG) for Superfund Organic 
Methods Data Review (June 2008), the EPA CLP NFG for Inorganic Superfund Data Review (January 
2010), and the EPA CLP NFG for Chlorinated Dibenzo-p-Dioxins and Chlorinated Dibenzofurans Data 
Review (September 2005) data validation guidance documents. The analytical methods used by GCAL 
and Cape Fear during this project provide guidance on procedures and method acceptance criteria that, in 
some areas, differ from the NFGs.  Where the methods and the NFGs differ, the data validators followed 
the acceptance criteria in the methods.  In addition, if laboratory-derived acceptance criteria were 
presented in the GCAL/Cape Fear data package, these criteria were used to evaluate the data unless the 
criteria were considered inadequate.  The following is a list of qualifiers used for the validation of this 
data package: 
 

J =  The analyte was positively identified; the associated value is the approximate concentration of 
the analyte in the sample. 

J+ =  The analyte was positively identified; the associated value is the approximate concentration of 
the analyte in the sample and may be biased high. 

U =  The analyte was analyzed for, but was not detected at or above the associated value (reporting 
limit [RL]). 

UJ =  The analyte was analyzed for, but was not detected at or above the associated value (RL), 
which is considered approximate due to deficiencies in one or more QC criteria. 
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The laboratory specifications required that the following items be included in the data package: 
 
 Cover page 

 Table of contents 

 Case narrative, including brief descriptions of the analytical methods used and a summary of 
laboratory or analytical non-conformances, if any 

 Field/laboratory sample designation cross-reference table 

 Sample container certificates of cleanliness (as provided by the manufacturer) 

 Data qualifier, abbreviation, and acronym definition page 

 Sample results summary sheets 

 QC sample summary forms, for all associated preparation and analytical batches, which present all of 
the results and QC summary data that are provided on CLP or CLP-like forms for organic and 
inorganic analyses.  These forms should include results for the following: 
 Initial and continuing calibrations 
 Inorganic initial and continuing calibration verifications 
 Gas chromatography (GC) calibration verifications 
 Laboratory control samples (LCS) and LCS duplicates (LCSD) 
 Blanks (method, initial, continuing, and preparation) 
 Matrix spikes/matrix spike duplicates (MS/MSD) 
 Post-digestion spike samples and matrix duplicate samples 
 Instrument performance check (for example, tune) results 
 Internal standard area and retention time results 
 System monitoring compound & surrogate results 
 Pesticide cleanup checks 
 Pesticide resolution checks 
 Inductively coupled plasma (ICP) interference check sample (ICS) results 
 ICP serial dilution results 
 ICP-atomic emission spectrometry interelement correction factors 
 ICP linear ranges 
 Results of instrument and method detection limit (MDL) studies 
 Analyte (pesticide) identification summaries 

 Signed original chain-of-custody forms 

 Laboratory sample receipt forms 

 Sample preparation (extraction, digestion, etc.) logs 

 Instrument and analysis run logs 

 Percent moisture/percent solids determination logs 

 Raw data (for example, chromatograms, quantitation reports, and mass spectra) for all samples, QC 
samples, and calibrations   

 
Data were evaluated based on the following criteria: 

 
 Data completeness 

 Sample preservation, receipt, and holding times 

 Gas chromatography and mass spectrometry (GC/MS) instrument performance checks 
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 Gas chromatograph with electron capture detector (GC/ECD) instrument performance check 

 DDT/endrin breakdown (pesticides only) 

 High resolution gas chromatograph and high resolution mass spectrometer (HRGC/HRMS) system 
performance checks, including mass calibration and mass spectrometer resolution, window defining 
mixture (WDM), and chromatographic resolution 

 Initial calibration 

 Continuing calibration 

 Calibration verification 

 Initial and continuing calibration verification 

 Field and laboratory blanks 

 ICP ICS 

 System monitoring compounds (surrogates) 

 MS/MSD 

 Laboratory duplicate sample analysis 

 Spike sample analysis 

 ICP serial dilution 

 Field duplicates 

 LCS and LCSD 

 Toxicity equivalents (TEQ) and isomer specificity 

 Sample dilution 

 Re-extraction and reanalysis 

 Second column confirmation 

 Estimated detection limit (EDL), estimated maximum possible concentration (EMPC), and target 
analyte identification 

 Labeled compound recoveries 

 Internal standards 

 Target analyte identification 

 Analyte quantitation and reported detection limits 

 System performance and instrument stability 
 
The data validation approach that was used should meet the needs of the data uses and requirements for 
limits on uncertainty for decision-making using the data.  This approach consisted of a review of all of the 
data, including the raw data.  This data validation effort constituted a full validation of the data and 
involved a 100 percent check against applicable acceptance criteria of all QC parameter data, including 
the parameters listed above.  In addition, all data that pertain to analyte identification (qualitative), such as 
chromatograms and mass spectra, were checked completely (100 percent) to evaluate the accuracy of 
analyte identification.   
 
The data validation effort also involved an in-depth quantitative check of a fraction of the data; this check 
involved recalculation of QC results (such as percent recoveries [%R] and relative percent difference 
[RPD] values) and target analyte results from the raw data.  Results were recalculated at a frequency of 10 
percent for the data that had been transcribed and generated by hand.  Results for data calculated by 
software were recalculated at varying frequencies and to the extent necessary to confirm the adequacy of 
the software.  If errors or discrepancies were encountered when any data were recalculated and checked, 
the extent of the data check was expanded, as necessary, to identify the full extent of the problem. 
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Enclosure 1 presents copies of the sample results sheets from the laboratory data package, with hand-
entered qualifications from the data validation effort.  Enclosure 2 presents a copy of the COC forms for 
the data package.  The following sections discuss the data package and provide an overall assessment of 
the data.  This discussion concentrates on the nonconformances and other irregularities associated with 
the various parameters.  

DATA COMPLETENESS 

The data package for laboratory report No. 212092702 was complete as submitted.    

SAMPLE PRESERVATION, RECEIPT, AND HOLDING TIMES 

The holding times were met for sample analyses.  The temperatures of the samples were within the QC 
limit of 4 ± 2 degrees Celsius when they arrived at the laboratories. 

GC/MS INSTRUMENT PERFORMANCE CHECKS 

GC/MS instrument performance checks for the analysis of VOCs and SVOCs met the acceptance criteria. 

GC/ECD INSTRUMENT PERFORMANCE CHECK 

GC/ECD instrument performance checks for the analysis of pesticides and PCBs met the acceptance 
criteria.  

DDT/ENDRIN BREAKDOWN 

The breakdown percentages for both DDT and endrin for the analysis of pesticides met the acceptance 
criteria. 

HRGC/HRMS SYSTEM PERFORMANCE CHECKS 

The HRGC/HRMS system performance checks are broken into the mass calibration and mass 
spectrometer resolution, the WDM, and the chromatographic resolution.  These items met the criteria 
specified in the analytical method. 

INITIAL CALIBRATION 

The initial calibrations were analyzed at the proper frequencies and concentrations and met requirements. 

CONTINUING CALIBRATION 

The continuing calibrations were analyzed at the proper frequencies and concentrations and met 
requirements, with these exceptions.  In the SVOC analyses, benzaldehyde yielded a percent difference 
(%D) of 72 percent and 2,3,4,6-tetrachlorophenol yielded a %D of 27 percent, both above the QC limit of 
25 percent (40 percent for poor performing compounds listed in the NFG).  The non-detect results for 
benzaldehyde and 2,3,4,6-tetrachlorophenol in the samples were qualified as estimated (flagged “UJ”).   

CALIBRATION VERIFICATION 

The second source calibration verifications for the organic analyses and the Contract-Required 
Quantitation Limit (CRQL) Check Standard (referred to as CRI) for the inorganic analyses were analyzed 
at the proper frequencies and concentrations and met requirements, with the following exceptions.  The 
calibration verification for the SVOC analyses yielded %Rs above the QC limit of 75 to 125 percent) for 
2,3,4,6-tetrachlorophenol and benzaldehyde.  These compounds were already qualified due to the 
continuing calibration irregularities; therefore, no further qualifications were applied. 
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In addition, the closing CRI sample for the metals analyses yielded %Rs above the QC limit of 70 to 130 
percent for arsenic and vanadium.  No qualifications were required because the associated results were 
either non-detect or qualified as non-detect due to blank contamination. 

INITIAL AND CONTINUING CALIBRATION VERIFICATION 

The initial and continuing calibration verifications for the inorganic analyses were analyzed at the proper 
frequencies and concentrations and met requirements.  

FIELD AND LABORATORY BLANKS 

Method blanks were free of target analytes, with the following exceptions.  The method blank for the 
dioxin and furan analyses contained low concentrations of most analytes at concentrations below their 
RLs.  Threrefore, sample results below their RLs were qualified as non-detect (flagged “U”).  The 
affected analytes and samples are: 
 
Analyte Affected Samples 
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 
(HxCDD); 1,2,3,6,7,8-HxCDD; and  
1,2,3,4,6,7,8,9-octachlorodibenzo-p-dioxin 

14AD-FA19-SW 

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 
(HpCDD) 

14AD-FA19-SW, 14AD-FA20-SW, 14AD-FA21-SW, 
and 14AD-FA22-SW 

1,2,3,7,8-Pentachlorodibenzofuran (PeCDF) 
and total PeCDF 

14AD-FA19-SW, 14AD-FA20-SW, and  
14AD-FA21-SW 

2,3,4,7,8-PeCDF, 1,2,3,6,7,8-HxCDF,  
2,3,4,6,7,8-HxCDF, and 1,2,3,7,8,9-HxCDF 

14AD-FA19-SW and 14AD-FA20-SW 

1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) 
14AD-FA19-SW, 14AD-FA21-SW, and  
14AD-FA22-SW 

1,2,3,4,6,7,8-Heptachlorodibenzofuran 
(HpCDF), 1,2,3,4,6,7,8,9-
Octachlorodibenzofuran, and total HpCDF 

14AD-FA20-SW, 14AD-FA21-SW, 14AD-FA22-SW, 
and 14AD-FA22-SW-DUP 

Total HxCDD 
14AD-FA19-SW, 14AD-FA20-SW, 14AD-FA22-SW, 
and 14AD-FA22-SW-DUP 

Total HpCDD 14AD-FA19-SW and 14AD-FA21-SW 

Total HxCDF 
14AD-FA19-SW, 14AD-FA20-SW, 14AD-FA21-SW, 
14AD-FA22-SW, and 14AD-FA22-SW-DUP 

 
The laboratory blanks (calibration blanks and preparation blanks) for the metals contained concentrations 
below RLs for several analytes.  In some cases, no qualifications were warranted because the associated 
field sample results were above ten times the blank concentration or non-detect.  Sample results below the 
RLs were raised to the RL and flagged “U.”  Results greater than the RLs but less than or equal to 10 
times the blank concentrations were qualified as estimated possibly biased high and flagged “J+.”    
Associated results were qualified as indicated below: 
 
Analyte Qualifier Affected Samples 
Arsenic, chromium, and 
selenium 

U 
14AD-FA19-SW, 14AD-FA20-SW, 14AD-FA21-SW, 
14AD-FA22-SW, and 14AD-FA22-SW-DUP 

Copper J+ 14AD-FA19-SW 

Copper and zinc U 
14AD-FA20-SW, 14AD-FA21-SW, 14AD-FA22-SW, and 
14AD-FA22-SW-DUP 
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Analyte Qualifier Affected Samples 

Vanadium U 
14AD-FA19-SW, 14AD-FA20-SW, 14AD-FA22-SW, and 
14AD-FA22-SW-DUP 

INDUCTIVELY COUPLED PLASMA (ICP) INTERFERENCE CHECK SAMPLES (ICS) 

ICP ICS data were within the QC limits. 

SYSTEM MONITORING COMPOUNDS (SURROGATES)  

Surrogate recoveries were within the laboratory-specified control limits.  

MATRIX SPIKE/MATRIX SPIKE DUPLICATES  

MS/MSD analyses were performed on sample 14AD-FA19-SW.  Recoveries and RPD values were within 
the laboratory-specified QC limits, with the exceptions of the compounds listed below.  Exceedances are 
indicated in bold. 
 
Analyte MS/MSD %R RPD Limits Action 
Methyl tert-butyl ether 120/130 8 71-125; 30 

No flag (associated results are non-
detect) 

Benzaldehyde 504/505 2 40-118; 50 
Aroclor-1016 57/57 67 57-130; 40 
Aroclor-1260 62/66 62 55-130; 40 
2,3,4,7,8-PeCDF 132/116 6.2 70-130; 20 

Vanadium 129/121 0.4 75-125; 20 
No flag (sample result greater than 
four times spike amount) 

LABORATORY DUPLICATE SAMPLE ANALYSIS 

Laboratory duplicate analyses were neither required nor performed. 

SPIKE SAMPLE ANALYSIS 

Post digestion spike results were within QC limits. 

ICP SERIAL DILUTION 

ICP serial dilutions were within QC limits. 

FIELD DUPLICATES 

One set of field duplicates (14AD-FA19-SW/14AD-FA19-SW-DUP) was included in this data package.  
All RPDs were within the QC guideline of 35 percent for water or its low-concentration alternative of ± 
one times the RL, with the following exceptions.  In the metals analyses, aluminum yielded an RPD of 36 
percent and manganese one of 39 percent.  For aluminum, manganese, and most other detected metals, the 
primary sample yielded higher concentrations than the field duplicate sample, which indicates the 
possibility of different amounts of suspended inorganic matter in the two portions.  Therefore, the results 
for aluminum and manganese in the field duplicate pair were considered to be estimated (flagged “J”). 

LABORATORY CONTROL SAMPLES AND LABORATORY CONTROL SAMPLE 
DUPLICATES 

All LCS and LCSD results were within the QC limits, with the following exceptions.  In the SVOC 
analyses, the LCS/LCSD recoveries for benzaldehyde were 462 and 487 percent, above the laboratory’s 
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limit of 40 to 118 percent.  These results imply a problem with the spiking solution.  Benzaldehyde was 
already qualified for continuing calibration irregularities; therefore, no further qualifications were applied. 

TOXICITY EQUIVALENTS (TEQ) AND ISOMER SPECIFICITY 

The TEQ were calculated correctly for the samples in this data package using the World Health 
Organization 2005 equivalency values and including the EMPCs.  The revised TEQ calculated values 
(listed in picograms per liter) are listed below; the first column presents the TEQs where non-detect 
results use a value of zero, and the second column presents the TEQs where non-detect results use a value 
of 0.5. 
 

Sample Designation Revised TEQ Values (ND = 0) Revised TEQ Values (ND = 0.5) 
14AD-FA19-SW 5.90 6.43 
14AD-FA20-SW 1.59 2.17 
14AD-FA21-SW 2.46 3.04 
14AD-FA22-SW 0.28 1.36 

14AD-FA22-SW-DUP 0.92 1.99 

SAMPLE DILUTION 

Ten-fold dilutions were required for calcium for all samples in this data package and for manganese for 
sample 14AD-FA19-SW, 14AD-FA20-SW, and 14AD-FA21-SW to place the results within their 
calibration ranges. 

RE-EXTRACTION AND REANALYSIS 

No re-extraction or reanalysis was required for the samples analyzed within this data package. 

SECOND COLUMN CONFIRMATION 

For the pesticide and PCBs analyses, the retention time confirmation between the primary (“front”) and 
secondary (“back”) columns for detected results was within QC limits.  

INTERNAL STANDARDS 

In the VOC and SVOC analyses, the internal standard area counts and retention times in the samples were 
within QC limits established using the associated continuing calibration standard data.  

ESTIMATED DETECTION LIMIT (EDL), ESTIMATED MAXIMUM POSSIBLE 
CONCENTRATION (EMPC), AND TARGET ANALYTE IDENTIFICATION 

Analyte identification was correctly performed.  The laboratory monitored the extracts for interference 
from polychlorinated diphenylethers (PCDEs) and other non-target analytes.  Interference from PCDEs 
were not observed.  For the results listed below, peaks were observed in the retention time windows for 
the analytes, but the isotope ratios were outside the method-specific limits.  The laboratory flagged the 
results for these analytes with a “K” indicating that an apparent interference was present, and calculated 
the EMPC for the analytes.  Therefore, the results listed below were considered not detected at the 
calculated EMPC and flagged “U” in the associated samples.   
 

Sample Designation Affected Compounds 
14AD-FA19-SW 1,2,3,4,6,7,8-HpCDF and 1,2,3,4,6,7,8,9-OCDF 
14AD-FA20-SW 1,2,3,4,7,8-HxCDD 
14AD-FA21-SW and 14AD-FA22-SW 2,3,4,7,8-PeCDF 
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LABELED COMPOUND RECOVERIES 

Labeled compound recoveries were within the NFG-specified control limits. 

TARGET ANALYTE IDENTIFICATION 

The relative retention times (RRT) of the reported compounds in the VOC, SVOC, pesticide, and PCB 
analyses were within 0.06 RRT units of the standard RRTs.  For each detected analyte in the VOC and 
SVOC analyses, all ions present in the standard mass spectrum at a relative intensity greater than 10 
percent were present in the sample spectrum and agreed within 20 percent between the standard and 
sample spectra.  The laboratory used manual integration to achieve good quality results for the following 
compounds.   
 

Sample Designation Affected Compounds 
14AD-FA19-SW 1,4-Dioxane and delta-BHC (both columns) 
14AD-FA20-SW and 14AD-FA22-SW-DUP 1,4-Dioxane 
14AD-FA22-SW Benzo(b)fluoranthene and benzo(k)fluoranthene 

ANALYTE QUANTITATION AND REPORTED DETECTION LIMITS 

 Sample results were checked for proper dilution factors and volumes.  Sample results and reporting limits 
were correctly calculated.  Sample results below the calibration range, or less than the laboratory 
reporting limits but greater than the method detection limits, were qualified as estimated (flagged “J”). 

SYSTEM PERFORMANCE AND INSTRUMENT STABILITY 

No signs of degraded instrument performance were observed.  Analytical systems were judged to have 
been within control and stable during the analyses. 

OVERALL ASSESSMENT OF DATA 

The overall quality of this data package was acceptable.  Rejection of data was not required for this data 
package.  The analytical results were qualified as indicated in the above sections for QC exceedances.  
The data can be used as qualified.   
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