Evaluation of Field Analytical
PCB Determinations Supporting
Midsouth Leasing Property

Crystal Springs, MS

Prepared for
Martin & Slagle
P.O. Box 1023
208 Sutton Avenue
Black Mountain, NC 28711

Prepared by
Gradient Corporation
238 Main Street
Cambridge, MA 02142

July 21, 2004

MSL Rapore 2004 Gradlent CORPORATION




Table of Contents

Page

EXecutive SUMMALY .......ccovcreererrvrereresreressssissesesssssssessssesssssesses BRRTRRRUROONNY .+ 2 |
1 Field Laboratory Method Procedures.........coeeeseresesrerevenensssessasssesess 1
L.1 Field Laboratory Sample Preparation and Extraction.. 1

1.2 Field Laboratory Analysis 2

1.3 Field Laboratory QA/QC 2

2 Fixed Laboratory Method Procedures.. 3
2.1  Fixed Laboratory Sample Preparation and Extractlon ....... 3

2.2 Fixed Laboratory Analysis........eeeereeessassssoses 3

23  Fixed Laboratory QA/QC 3

3 Comparison of Field Laboratory and Fixed Laboratory Resuls..........ccccccvesueveeuerene 5
3.1 Split Samples.......... 5

32  Duplicate Samples 6

33 Action Level DeciSions ......c.mmserssrssissssssssrsssessssssssssscssesses 7

34 Summary 7

4 REFEIEIICES o..vvvvireririrersnssonrmressssmansssssarssssssesssesessssssssssnssssossesssssssasssnssssssstasasassssssesses 8

MSL Report 2004 Gradient CORPORATION




Table 1
Table 2
Table 3

Table 4
Table 5

List of Tables

Comparison of All Field and Fixed Laboratory PCB (Aroclor 1260) Results for June
2002 — May 2004

Comparison of PCB (Aroclor 1260) Results Between Sample and Duplicate Pair for June
2002 — May 2004

Comparison of Number of Samples Reported by Field and Confirmed by Paradigm for
< 1 mg/kg and 2 1 mg/kg (June 2002 — May 2004)

Samples Detected by Field < | mg/kg and Paradigm 2 1 mg/kg (June 2002 — May 2004)
Data Comparison — MSL Field and Fixed Laboratory Reanalyses

MSL Repart 2004

Gradient CORPORATION



Figure 1
Figure 2
Figure 3
Figure 4
Figure 5
Figure 6
Figure 7
Figure 8
Figure 9
Figure 10

Figure 11

List of Figures

Comparison of Paradigm and Field PCB (Aroclor 1260) Results (June 2002 — May 2004)
Comparison of Paradigm and Field PCB (Aroclor 1260) Results (June 2002)

Comparison of Paradigm and Field PCB (Aroclor 1260) Results (Mar. 2004 — Apr. 2004)
Comparison of Paradigm and Field PCB (Aroclor 1260) Results (May 2004)

Comparison of Relative % Difference and Paradigm PCB (Aroclor 1260) Concentration
(June 2002 — May 2004)

Comparison of Median Absolute Value of Relative % Difference by Average PCB
(Aroclor 1260} Concentration Ranges (June 2002 — May 2004)

Comparison of Sample and Duplicate Pair PCB (Aroclor 1260) Results, Field Lab (June
2002 — May 2004)

Comparison of Sample and Duplicate Pair PCB (Aroclor 1260) Results, Paradigm
Results (June 2002 — May 2004)

Comparison of Relative % Difference and Average PCB (Aroclor 1260) Concentration
for Field Duplicate Pairs (Jane 2002 — May 2004)

Comparison of Relative % Difference and Average PCB (Aroclor 1260) Concentration
for Paradigm Duplicate Pairs (June 2002 — May 2004)

Comparison of Mean Absolute Value of Relative % Difference of Samples and
Duplicate Pairs for PCBs (Aroclor 1260) for June 2002 — May 2004

MSL Report 2004

Gradient CORPORATION



Executive Summary

A field laboratory, Environmental Chemistry Consulting Services, Inc. (ECCS), successfully
analyzed soil samples for polychlorinated biphenyls (PCBs) in support of plant site remediation activities
performed for the Midsouth Leasing Property in Crystal Springs, Mississippi. Approximately 10 percent
of the soil samples collected during the program were split in the field and sent to a fixed Iaboratory,
Paradigm Analytical Laboratories, Inc. (Paradigm), for confirmatory analysis. The field laboratory
successfully implemented an extensive Quality Assurance/Quality Control (QA/QC) program, a program
essentially as comprehensive and strict as those of fixed laboratories (see Appendix 2 for field laboratory
reports). A careful examination of the field QA/QC results and the results of the split soil samples
analyzed by both the field (ECCS) and the confirmatory (Paradigm) laboratories demonstrated the
outstanding consistency and accuracy of the field laboratory. Comparison of results of the split samples
analyzed by both laboratories showed excellent agresment across the full range of encountered Aroclor
1260 concentrations, including those near the PCB action level of 1.0 mg/kg, confirming the suitability of
the field measurements for site characterization and decision-making.

. Both laboratories consistently met internal QA/QC criteria. Analytical systems were
under control with regard to calibration, surrogate recoveries, matrix spikes, matrix spike
duplicates, laboratory control samples, and blanks.

. Overall, 94.3% of split samples (i.e., field vs. fixed laboratory) fell within the range of
accoptable Relative Percent Differences (RPDs) for split soil samples,

. 92.6% of the duplicate sample pairs analyzed by the field laboratory fell within the
acceptable range for RPDs for duplicate soil samples,

. 77.8% of the duplicate sample pairs analyzed by the fixed laboratory fell within the
acceptable range for RPDs for duplicate soil samples.

. 97.9% of field laboratory results <1.0 mg/kg were confirmed by the fixed laboratory.

. The precision, accuracy, selectivity, and sensitivity of the field laboratory were excellent
throughout the program.
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1  Field Laboratory Method Procedures

The use of the field laboratory was approved by MDEQ and USEPA Region IV for assessment
and confirmation of remediation on this project as discussed in Section 7.0 of this report. Both
laboratories have consistently performed well during previous phases of assessment and remediation
associated with the Kulilman Electric project. In accordance with the approved QA/QC plan, ten percent
of samples collected were split and sent to the fixed base laboratory, Paradigm, to confirm the field
laboratory results and applicability of these results to the assessment and remediation programs.

The field method used for the determination of PCBs during this program was an abbreviated,
modified version of approved methods (a mini-extraction modifying EPA Method 3500B for sample
exiraction, EPA Method 3665A for extract cleanup, and EPA Methed 8082 for determination of PCBs).
The method was very sophisticated for a field analysis protocol: surrogates were added to each sample to
monitor extraction performance; analysis was carried out on a gas chromatograph using capillary
columns and an electron capture detector (ECD); and quantitation was based on comparison to standards
using daily 6-point calibration curves. Through the use of the gas chromatogreph and ECD, the
selectivity and sensitivity of the field method was equivalent to that of the fixed laboratory. The method
was also similar to one previously demonstrated to be successful for PCBs by the EPA (USEPA, 1995).

1.1  Field Laboratory Sample Preparation and Extraction

For each sample, the field laboratory received a 9 oz sample jar filled with soil that had been
homogenized by the sample collectors. After processing the sample, as described below, field laboratory
staff transferred soil from the original 9 oz. jar into a 4 oz. jar which was shipped to the fixed laboratory
for confirmatory analysis. The field laboratory retained the balance of sample in the 9 oz. jar.

In the field laboratory, approximately 4 grams of each sample were weighed into a 20 mL
scintillation vial. Approximately 10 grams of sodium sulfate were added to the vial and mixed with the
soil until the mixture was free flowing. Surrogate solution containing decachlorobiphenyl [DCBP] and
tetrachlorometaxylene [TCMX] was added, followed by addition of 8 mLs of solvent (80:20,
isooctane:acetone). The container was then sealed and shaken for 3 thirty-second intervals. If the extract
exhibited color following the shaking step, it was treated with sulfuric acid to remove interferants.
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Otherwise, the extract was decanted into injection vials end subsequently injected onto a gas
chromatograph equipped with an electron capture detector.

1.2 Field Laboratory Analysis

Sample analysis was performed on an RTX-35, 30 m X 0.53mm ID X 0.5-micron film capillary
column. Based on site history and prior analyses (and confirmed by this program), the PCBs were
quantified as Aroclor 1260. Up to 9 Aroclor 1260 peaks were used to quantify the concentration of PCBs
present, based on a 6-point calibration curve, which was generated each day. Continuing Calibration
Verification (CCV) samples were also run regularly. Allowable surrogate recoveries were 60-140 % for
both DCPB and TCMX. The nominal reporting limit was approximately 0.100 mg/kg, well below the
target action level of 1.0 mg/kg.

1.3  Field Laboratory QA/QC

The QA/QC parameters of the field methodology are described in the field laboratory reports
(Appendix 2). The field laboratory consistently met its QA/QC criteria, ensuring that the analytical
system was under control with regard to calibrations, matrix spikes, matrix spike duplicates, laboratory
control samples, and blanks. Sample surrogate recoveries were calculated on a real-time basis and re-
extractions and re-analyses were performed on the infrequent occasions that allowable recoveries were
not achieved.
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2  Fixed Laboratory Method Procedures

The confirmatory laboratory, Paradigm, used approved EPA methods, including EPA Method
3545 for extraction, EPA Method 3665A for cleanup of the extract, and EPA Method 8082 for analysis
of the extract for PCBs.

2.1 Fixed Laboratory Sample Preparation and Extraction

EPA Method 3545, Accelerated Solvent Extraction (or, Pressurized Solvent Extraction), was
used to extract PCBs from the split samples sent to the fixed laboratory. Approximately 10 grams of soil
were mixed and dried with approximately 20 grams of drying agent (sodium sulfate), then extracted in a
pressurized, heated extraction device, Two extraction cycles were used.

2.2  Fixed Laboratory Analysis

The fixed laboratory used EPA Method 8082 for the analysis of samples (USEPA, 1997). The
method was virtually the same as that of the field laboratory with regard to equipment and methodology.

2.3 Fixed Laboratory QA/QC

The fixed laboratory consistently met its QA/QC criteria, ensuring that the analytical system was
under control with regard to calibrations, surrogate recoveries, matrix spikes, matrix spike duplicates,
laboratory control samples, and blanks (See Appendix 3).

In July and August 2003, although Paradigm's internal surrogate recovery criteria were
consistently met, it became apparent that surrogate recoveries for TCMX were somewhat low (numerous
recoveries were reported between ~50-60%, and sometimes were as low as 40%). The low recoveries
were often evident in nondetected samples, where matrix interferences would not be expected to affect
surrogate quantitation. Gradient notified the fixed laboratory of this issue and requested that the
chemists carefully review their preparation and analysis procedures. Paredigm was unable to find any
obvious trends or reasons for the lower recoveries. Nonetheless, the extraction chemists were requested
to take extra steps to ensure a quantitative transfer and within a few weeks their surrogate recoveries

204058
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returned to expected usual levels (80-100%). The laboratory carefully monitored the recoveries closely
throughout the remediation.

At Gradient's request, several samples were reanalyzed by Paradigm in order to evaluate
disparities demonstrated between concentrations reported by the fixed and field laboratory. The
reanalyses results exhibited much better precision. The reanalyses results were reported in the project
database and were used in our evaluation. The results are summarized in Table 5.
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3  Comparison of Field Laboratory and Fixed Laboratory Results

3.1 Split Samples

The PCB (Aroclor 1260) data for all split samples are presented in Table 1. Other information
regarding these samples, such as collection dates, depth of sample, ezc., are presented in Appendix 2.

Throughout this document we use the field laboratory results directly (expressed on an as
received, or wet weight basis) to compare with the fixed laboratory results. This comparison is most
appropriate for evaluating the performance of the field laboratory because it coincides exactly with how
the field results were used on a real-time basis and in generating a conceptual site model. Also, for all
calculations and plotting, all nondetects were set to values equal to the reporting limit.

A comparison of all field and the fixed laboratory results for June 2002 — May 2004 is illustrated
in Figure 1. The regression line, its equation, and the coefficient of determination (R, [Zar, 1984]) are
also presented in the figure (and is presented in all similar figures in this report). The field results
correlated strongly with the fixed laboratory resuits. The field results tended to be greater than the fixed
laboratory results.

Figures 2 through 4 compare the field and fixed lzboratory results for shorter time periods during
June 2002 through January 2004, illustrating that the comparability was consistently superb throughout
the program.

To evaluate precision and accuracy further, the Relative Percent Difference (RPD; RPD =([field-
fixed)/{[field + fixed]/2} X 100%)) was calculated for each pair of split samples (see Table 1). For this
data analysis, we evaluated the split sample data against an RPD criterion of 100%. This criterion was
used by EPA Region IV at the Anniston, Alabama site (CHMM, 2000; USEPA Region IV, 2000).
Unfortunately, USEPA Region IV's data validation guidance does not specify a criterion for split sample
precision, other than to note whether precision was acceptable, provisional, or unacceptable; based on
our analysis the precision is acceptable (USEPA Region IV, 1999). For the purposes of our evaluation,
nondetects were set to detected values equal to the reporting limit.
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Figure 5 plots the RPD versus the fixed lab concentration (Paradigm). Figure 6 presents the
median RPD along with percentile information, for split samples organized into concentration ranges: <
10 mg/kg: between 10 and < 100 mg/kg; and > 100 mg/kg. Both figures demonstrate that generally,
lower concentration ranges exhibit acceptable RPDs. There were too few samples with concentrations >
100 mg/kg to be able to evaluate a trend.

Overall, the precision and accuracy of the field data as reflected in the RPD determinations were
excellent (see Table 1). In only a few instances (9 out of 143, or 6.3%) did RPDs of split samples exceed
100% and these were primarily for samples with fairly low concentrations. Poor precision can be caused
by a number of things, including poor instrument performance or inconsistent analysis methods, but,
especially in the case of soils, a difficuit, heterogeneous sample matrix is often the reason. Soil
contamination is prone to heterogeneity for semivolatile organics like PCBs because PCBs adhere to soil
particles and do not generelly get mixed well in the environment. This trait of soil contamination is
recognized by regulatory agencies and is reflected in the larger RPD tolerances for soil samples relative
to aqueous samples (USEPA Region I, 1996).

3.2 Duplicate Samples

Table 2 presents the data for the duplicate samples pairs that were analyzed by both the field
laboratory and the fixed laboratory. Field and fixed duplicate pair results were evaluated for precision
using criteria presented for non-aqueous matrices in USEPA’s Region I data validation guidelines
(USEPA Region I, 1996). Region I's precision criterion is RPD < 50% for non-aqueous duplicate results
that are greater than 2 times the quantitation limit. For results less than 2 times the quantitation limit, if
the difference between the results was less than the quantitation limit, the results were deemed to have
demonstrated acceptable precision. This allows for evaluation of the results, taking into consideration
the increased variability of data near the sample quantitation limit (USEPA Region I, 1996). For the field
laboratory 101 of the 114 duplicate pair analyses (88.6%) met RPD criteria. For the fixed laboratory, 96
of the 114 pairs (84.2%) met RPD criteria.

A comparison of the concentrations of the samples and their duplicates (June 2002- May 2004) is
presented in Figure 7 (field laboratory) and Figure 8 (fixed laboratory). Based on a statistical evaluation
of the reported concentrations, both laboratories demonstrated very good precision (i.e., high R? very
close to 1.0).

204058
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Figure 9 presents the RPD of the field duplicate analyses versus the average concentration for the
pair (June 2002-May 2004). As expected, the magnitude of the RPD tends to increase at low
concentrations. Figure 10 presents the equivalent information for the fixed laboratory.

In the majority of the figures described above, RPDs were allowed fo be either positive or
negative in order to evaluate data trends (e.g:, if either the bonafide sample or its duplicare were
consistently higher or lower). They were positive when the field sample result was greater than the
duplicate result and negative when the ficld sample result was less than the duplicate result. For Figure
10, however, we present the mean of the absolute value of the RPDs (e.g., an RPD of —18% becomes
18%) for the duplicate analyses for both the field laboratory and the fixed laboratory. Figure 11 again
demonstrates that the precision of the field laboratory compares favorably with that of the fixed

laboratory.

For the field Iaboratory, only 2 few pairs of duplicate samples exceeded the allowable RPD goal
of 50%, and these exceedances were likely to be caused by sample heterogeneity. Likewise, for the fixed
laboratory, only a few duplicate peirs exhibited RPDs greater than 50%.

3.3  Action Level Decisions

An important aspect of field chemistry programs relates to the reliability of real-time decisions
based on field results. The performance of the field chemistry program with respect to the action level of
1.0 mg/kg was excellent in this regard. Tables 3 and 4 summarize our findings. The fixed laboratory
confirmed the field finding of < 1.0 mg/kg 46 times out of 47 (97.9%).

34 Sommary

Overall, the agreement between the results of the field laboratory and the fixed laboratory was
excellent. This conclusion is based on the high correlations achieved in the regressions of field results
versus fixed laboratory resuits; the near 100% accuracy in determining PCBs near the action level of 1.0
mg/ke; the high precision attained by the field laboratory; and the virtual absence of significant QA/QC
issues in the field laboratory throughout the program.
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