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BAL
COC
%D
GC/IMS

IRA
LCS
MDL
MS
MSD
QA/QC
RL
RPD
RRF
9%RSD
SDG
SIM
TCL
TIM
USEPA
VOC

Acronyms, Abbreviations, and
Units of Measurement

blank action level

contaminant of concern

percent difference

gas chromatography/mass spectrometry
isotope dilution

interim remedial action

laboratory control sample

method detection limit

matrix spike

matrix spike duplicate

quality assurance/quality control
reporting limit

relative percent difference

relative response factor

percent relative standard deviation
sample delivery group

selective ion monitoring

target compound list

total ion monitoring

U.S. Environmental Protection Agency
volatile organic compound
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Section 1

Data Validation/Quality Control
Summary

This report summarizes the analytical data and quality assurance/quality control (QA/QC)
evaluation associated with the August/September 2011 annual groundwater sampling event at the
Lockheed Martin Tallevast Site. A quarterly Interim Remedial Action (IRA) groundwater
sampling event was not conducted in August/September 2011; however, all of the monitoring
wells in the IRA sampling program are included in the annual sampling program. The
groundwater data with any applicable data qualification and data verification reports are
summarized in the Sample Delivery Group (SDG) Data Reviews included in Attachments 1

through 11 of this appendix.

The samples from the annual event were analyzed by TestAmerica Laboratories of Tampa, Florida
for the site list of volatile organic compounds (VOCSs) including 1,4-dioxane. Analyses were
performed according to United States Environmental Protection Agency (USEPA) SW-846
Method 8260B Total lon Monitoring (TIM) for VOCs other than 1,4-dioxane and 8260C selective
ion monitoring (SIM) by isotope dilution (ID) for 1,4-dioxane. Data were reviewed and verified in
accordance with Organic USEPA National Functional Guidelines (October 1999) and USEPA
Region Il SOP HW-24, revision 2 (October 2006). Validating Volatile Organic Compounds by
SW-846 Method 8260B was also used to supplement the data review process.

The table below summarizes the sample analyses conducted during the annual monitoring

activities.
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TABLE 1. FIELD SAMPLE COLLECTION

Parameter Samples Field Equipment Trip Blanks Total
Duplicate Blanks

VOCs 189 10 11 6 216

Total 189 10 11 6 216

Note: Equipment blanks total includes equipment blanks and field blanks.

Laboratory QC samples prepared and analyzed with the field samples included method blanks,
site-specific matrix spike (MS) pairs, and laboratory control samples (LCSs). Field QC samples

included equipment blanks, field blanks, trip blanks, and field duplicates.

The subsections below present a summary of the results of the data quality review completed by
ARCADIS. They also describe the various types of QA/QC parameter deviations identified during

the data validation process.

1.1 Sample Preservation and Holding Time

Samples were preserved correctly with hydrochloric acid at the time of collection. All sample

analyses were completed within holding time limits.

1.2 Gas Chromatograph Instrument Performance

Mass spectrometer tuning performance was acceptable. System performance and column

resolution were acceptable.

1.3 Blank Contamination

Blank samples were used to evaluate the potential introduction of contaminants into the field
samples. Method blanks, equipment blanks, field blanks, and trip blanks were prepared and
analyzed in conjunction with the field samples to monitor potential contamination impacts during
collection, shipment, and analysis. Method blanks were included in each analytical batch to allow
for identification of potential interferences associated with the analytical system, reagents, and/or
laboratory glassware. Trip blanks were prepared by the laboratory and shipped with sample bottles

to the site, then returned to the laboratory in each cooler to evaluate potential impacts to samples
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during transport and storage. Equipment blanks and field blanks measure contamination of
samples during field operations.

A blank action level (BAL) of five times the concentration of a detected compound in an
associated blank (common laboratory contaminant compounds are calculated at ten times) is
calculated for QA blanks containing concentrations greater than the method detection limit
(MDL). The BAL is compared to the associated sample results to determine the appropriate
qualification of the sample results, if needed.

Compounds were detected in the associated QA blanks; however, the associated sample results
were greater than the BAL and/or were non-detect, with the exception of acetone in sample
location MW-128. Sample results less than the BAL associated with the following sample
locations were qualified as listed in the following table.

TABLE 2. LOCATIONS WITH QUALIFIED RESULTS LESS THAN BAL

Sample Locations Analyte Sample Result Qualification
MW-128 Acetone Detected sample results >RL “UB” at detected sample
and <BAL concentration

RL — Reporting limit

Detailed discussion of the QA blanks evaluation is provided in the data validation reports in the

SDG Data Reviews included as Attachments 1 through 11 of this appendix.

1.4 Analytical Instrument Calibration

USEPA SW-846 Method 8260B and 8260C specify percent relative standard deviation (%RSD)
and relative response factor (RRF) limits for select compounds only. A technical review of the

data applies limits to all compounds with no exceptions.

141 Initial Calibration Criteria

All target compounds analyzed by USEPA SW-846 Method 8260B associated with the initial
calibration standards must exhibit a %RSD less than the control limit (15 percent) or a correlation
coefficient greater than 0.99. The compounds analyzed by USEPA SW-846 Method 8260B TIM
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must exhibit a RRF value greater than the control limit (0.05). The analysis of the target
compound 1,4-dioxane performed by USEPA SW-846 Method 8260C SIM by isotope dilution
must exhibit a RRF value greater than the control limit (0.005).

14.2 Continuing Calibration Criteria

All target compounds analyzed by USEPA SW-846 Method 8260B associated with the continuing
calibration standard must exhibit a percent difference (%D) less than the control limit (20 percent)
with the exception of 1,4-dioxane, which must exhibit a %D less than the control limit of 50
percent. The compounds analyzed by USEPA SW-846 Method 8260B TIM must exhibit a RRF
value greater than the control limit (0.05). The analysis of the target compound 1,4-dioxane
performed by USEPA SW-846 Method 8260C SIM by isotope dilution must exhibit a RRF value
greater than the control limit (0.005).

1.4.3 Calibration Assessment

Many Target Compound List (TCL) compounds associated with the continuing calibrations
exhibited percent deviations (%D) that were greater than the 20 percent criteria, resulting in the
qualification of the associated sample results as estimated using a “J” or “UJ” qualifier, as
appropriate. A detailed description of the individual qualification of the data is provided in the
SDG Data Reviews included as Attachments 1 through 11 of this appendix.

1.5 System Monitoring Compounds

All samples to be analyzed for organic compounds are spiked with surrogate compounds before
sample preparation to evaluate overall laboratory performance and efficiency of the analytical
technique. VOC analysis requires that all surrogates associated with the analysis exhibit recoveries
within the laboratory-established acceptance limits.

All surrogates exhibited recoveries within the control limits.

1.6 Internal Standard Performance

Internal standard performance criteria establish the acceptable gas chromatography/mass
spectrometry (GC/MS) sensitivity and response stability for every sample analysis. The criteria

LOCKHEED MARTIN 2011 GROUNDWATER MONITORING REPORT PAGE 4

R625-EDC-002291-0



require the internal standard compounds associated with the VOC exhibit area counts that are not
greater than two times (+100%) or less than one half (-50%) of the area counts of the associated
continuing calibration standard. All internal standard areas and retention times were within
established limits. Details of internal standard performance are provided in the SDG Data Reviews

included as Attachments 1 through 11 of this appendix.

1.7 Laboratory Control Sample Analysis

LCSs were prepared and analyzed by the laboratory to evaluate method performance and
analytical accuracy using chemical standards prepared from a source other than the calibration
standards in a clean matrix similar to the field samples included in an analytical batch. The LCSs
establish control of the method within the laboratory environment from sample preparation
through instrument performance without potential bias from field matrices. Percent recoveries
were used to evaluate and qualify associated field samples based on laboratory established control

limits.

A few TCL compounds associated with the LCSs exhibited percent recoveries outside of the
control limits resulting in the qualification of the associated sample results as estimated using a “J”
or “UJ” qualifier, as appropriate. A detailed description of the individual qualification of the data

is provided in the SDG Data Reviews included as Attachments 1 through 11 of this appendix.

1.8 Matrix Spike Samples

Laboratory MS and matrix spike duplicate (MSD) analyses were performed to determine precision
and accuracy of the analytical method on the site-specific matrix and to demonstrate acceptable
compound recovery by the laboratory at the time of sample analysis. Accuracy was evaluated
based on the percent recoveries of the spiked compounds. Precision was based on the relative
percent difference (RPD) between the MS and MSD recoveries. The MS/MSD results alone were
not used to evaluate the precision and accuracy of data due to a variety of sampling and analytical
conditions including heterogeneity of site samples, variability in constituent concentrations,
various matrix effects, analytical batching, and sample collection conditions. MS/MSD data were

used in conjunction with other available QC information to formulate professional judgments and
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to apply qualification relative to the validity and usability of the analytical results. Laboratory

established control limits, as defined in the method protocols, were used to evaluate MS/MSD

performance. Data qualification was based on professional judgment and overall compliance with

control limits.

Sample locations associated with the MS/MSD exhibiting recoveries outside of the control limits

are presented in the following table.

TABLE 3. LOCATIONS WITH MS/MSD RECOVERY OUTSIDE CONTROL LIMITS

Sample Location Compound MS Recovery MSD Recovery
MW-155 Bromomethane < LL but> 10% --
MW-252 Bromomethane < LL but> 10% AC
Chloroethane >UL AC
MW-164
1,4-Dioxane <LL but >10% <LL but >10%
1,1,2-Trichloroethane >UL --
MW-108 4-Methyl-2-pentanone
(MIBK)
MW-19 Carbon disulfide AC >UL

AC — Acceptable
UL — Upper control limit
LL — Lower control limit

The criteria used to evaluate the MS/MSD recoveries are presented in the following table. In the

case of a MS/MSD deviation, the sample results are qualified as documented in the table below.
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TABLE 4. MS/MSD RECOVERY EVALUATION CRITERIA

Control Limit Sample Result Qualification
o Non-detect No action
> the upper control limit (UL)

Detect J
< the lower control limit (LL) but > Non-detect UJ
10% Detect

Non-detect R
<10%

Detect
Parent sample concentration > four Detect No action
times the MS/MSD spiking solution
concentration (D). Non-detect No action
> the upper control limit (UL)

Sample locations associated with MS/MSD recoveries exhibiting an RPD greater than the control
limit are presented in the following table.

TABLE 5. LOCATIONS WITH MS/MSD RPD OUTSIDE CONTROL LIMITS

Sample Location Compound
Carbon disulfide
MW-143
Dichlorodifluoromethane
Bromomethane
MW-252
Chloroethane
MW-164 Chloroethane
MW-169 Chloroethane

The criteria used to evaluate the RPD between the MS/MSD recoveries are presented in the
following table. In the case of an RPD deviation, the sample results are qualified as documented
in the table below.
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TABLE 6. MS/MSD RPD EVALUATION CRITERIA

Control Limit

Sample Result

Qualification

>UL

Non-detect

Detect

J
J

Detailed discussion of the matrix spike evaluation is provided in the data validation reports in the

SDG Data Reviews included as Attachments 1 through 11 of this appendix.

1.9 Field Duplicates

Site-specific precision was also monitored through the collection of field duplicates at the rate of

approximately one per 20 field samples. Duplicate samples are defined as samples collected

simultaneously from the location under identical conditions. Duplicate aqueous sample pairs were

collected by filling bottles for the parent sample and bottles for the duplicate sample in immediate

succession. Field duplicate analysis is used to assess the precision and accuracy of the field

sampling procedures and analytical method. A control limit of 50 percent for water matrices is

applied to the RPD between the parent sample and the field duplicate. Field duplicate sample

identifications and their associated parent samples are listed in the table below.

TABLE 7. FIELD DUPLICATE SAMPLES

Sample ID

Dup-01-08172011
Dup-02-08182011
Dup-03-08222011
Dup04-08222011
Dup-05-08232011
Dup-06A-08232011
Dup-06-08242011
Dup-07-082511
Dup-08-08302011
Dup-PW-01-08312011

Parent Sample Sample Sample
Collection Date Delivery Group

MW-81 8/17/2011 660-43022
MW-77 8/18/2011 660-43021
MW-29 8/22/2011 660-43068
MW-27 8/22/2011 660-43068
MW-64 8/23/2011 660-43179
MW-44 8/23/2011 660-43178
MW-98 8/24/2011 660-43178
MW-82 8/25/2011 660-43179
PZ-LSAS-1 8/30/2011 660-43326
8005 15" St E 8/31/2011 660-43326
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All field duplicate RPDs for values above the quantitative reporting limits were within the 50
percent control limit for this sampling event, with the exception of the compounds 1,1-
dichloroethane and cis-1,2-dichloroethene associated with sample locations PZ-LSAS-1 and Dup-
08-08302011. The associated sample results for these compounds were qualified as estimated.
Detailed discussion of the field duplicates evaluation is provided in the data validation reports in
the SDG Data Reviews included as Attachments 1 through 11 of this appendix.

1.10 System Performance

Overall system performance was acceptable. Other than for those deviations specifically

mentioned in this review, the overall data quality is within the guidelines specified in the method.

1.11 Data Quality Assessment Conclusion

All contaminant of concern (COC) data associated with the August/September 2011 annual and
IRA sampling events are usable for the intended purpose. Overall, the quality control data, as
defined in the USEPA SW-846 Method 8260B/8260C and laboratory performance criteria, were
within the guidelines specified in the method with the exception of those deviations specifically

mentioned in this review.

LOCKHEED MARTIN 2011 GROUNDWATER MONITORING REPORT PAGE 9

R625-EDC-002291-0



Section 2

References

United States Environmental Protection Agency (USEPA). 1999. Organic USEPA National
Functional Guidelines. October 1999.

USEPA. 2006. USEPA Region Il SOP HW-24, Revision 2 (October 2006) Validating Volatile
Organic Compounds by SW-846 Method 8260B.

LOCKHEED MARTIN 2011 GROUNDWATER MONITORING REPORT PAGE 10

R625-EDC-002291-0



APPENDIX B — WATER LEVEL AND GROUNDWATER SAMPLING
LOGS

R625-EDC-002291-0
0012129405.doc



R625-EDC-002291-0



R625-EDC-002291-0



R625-EDC-002291-0



R625-EDC-002291-0



R625-EDC-002291-0



R625-EDC-002291-0



R625-EDC-002291-0



R625-EDC-002291-0



R625-EDC-002291-0



R625-EDC-002291-0



R625-EDC-002291-0



R625-EDC-002291-0



R625-EDC-002291-0



R625-EDC-002291-0



R625-EDC-002291-0



R625-EDC-002291-0



R625-EDC-002291-0



R625-EDC-002291-0



R625-EDC-002291-0



R625-EDC-002291-0



R625-EDC-002291-0



R625-EDC-002291-0



R625-EDC-002291-0



R625-EDC-002291-0



R625-EDC-002291-0



R625-EDC-002291-0



R625-EDC-002291-0



R625-EDC-002291-0



R625-EDC-002291-0



R625-EDC-002291-0



	2011 Data Validation Summary
	Appendix B Flysheet
	August 2011 WL Logs



