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A
amDNTS
ARAR
‘ARCS
As

ASR
ASTM
ATF

Ba
BAAQMD
Babcock
-Be

bgs

BIP
BTAG
BTEX

C

Ca
CADHS
Cal/EPA
Cal/OSHA
CAM
cCC
CCR
ccv

Cd
CDFG
CEQA
CERCLA
CESPK
CFR
cm/sec
CNDDB
Co

Col

List of Acronyms

silver

aluminum

sum of 2-amino-4,6-dinitrotoluene and 4-amino-2,6-dinitrotoluene
applicabie or relevant and appropriate requirement
Assessment and Remediation of Contaminated Sediment
arsenic

Archives Search Report

American Society for Testing and Materials

Alcohol, Tobacco, and Firearms

barium

Bay Area Air Quality Management District

E.S. Babcock & Sons

handlinrm
voiymuin

~ below ground surface
blow in place
Biological Technical Assistance Group
benzene, toluene, enthylbenzene, xylene
Celsius
calcium
California Department of Health Services
California Environmental Protection Agency
California Occupational Safety and Health Administration
California Assessment Manual
Continuous Chronic Concentration
California Code of Regulations
Continuing Calibration Verification
cadmium
Callifornia Department of Fish and Game
California Environmental Quality Act
Comprehensive Environmental Response, Compensation, and Liability
U.S. Army Corps of Engineers, Sacramento District
Code of Federal Regulations
centimeters per second
California Natural Diversity Data Base
cobalt
chemical of interest
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Cr ‘ chromium

Cu \ copper

CWA | Ciean Water Act

cy cubic yard

o degree

%D | Percent Difference

DDESB Department of Defense Explosive Safety Board

DDT 4-4’-dichlorodiphenyltrichloroethane

DEM Department of Environmental Management

dh/dl ‘ averaged hydraulic gradient

DHS ‘ Department of Health Services

DNB : dinitrobenzene

DNT dinitrotoluene

DOD Department of Defense

DOT Department of Transportation

DQO | data quality objective

DTSC Department of Toxic Substances Control

DWR ! Department of Water Resources

EE/CA | environmental evaluation/cost analysis

EIR environmental impact report

EM electromagnetic

ENGEO ENGEOQ, Inc.

EOD Explosive Ordnance Disposal

EPA Environmental Protection Agency

ESA Endangered Species Act

F Fahrenheit

Fe iron

fps feet per second

FS feasibility study

GC gas cromatography

gpm gallons per minute

GPR ground-penetrating radar

GRA general response action

Granite Granite Management Corporation

GSA General Services Administration

HASP Health and Safety Plan

HE high explosive

Hg mercury
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HI Hazard Index

HMX octahydro-1,3,5,7-tetranitro-1,3,5-trizine

HRA Hazard Risk Assessment

K potassium

Ko soil sorption coefficient (normalized for organic carbon content)

LCL lower control limit

LDC Laboratory Data Consultants

LDR land disposal requirement

LIDAR light distance and ranging

LOEC lowest observed effect concentration

LUFT leaking underground fuel tank

pg/L micrograms per liter

uL microliter

KWmhos/cm micromhos per centimeter

MCL Maximum Contaminant Level

MDL Method Detection Limit

Mg magnesium

mg/kg milligrams per kilogram

mg/L milligrams per liter

ml/g milliliter per gram

mm millimeter

MMI Modified Mercalli Intensity

Mn manganese

‘Mo molybdenum

mph miles per hour

MPM most probable munition

MS/MSD matrix spike/matrix spike duplicate

MSA Minimum Separation Area

MSD Minimum Separation Distance

MSL mean sea level

mvV millivolt

Na sodium

NCP National Oil and Hazardous Substance Pollution Contingency Plan

ne estimated effective porosity

Ni nickel

NOAEL no-observed-adverse-effect level

non-OE R Non-Ordnance and Explosives Remedial Investigation

NORCAL NORCAL Geophysical Consultants, Inc.
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NPDES

National Pollutant Discharge Elimination System

NTU Nephelometric Turbidity Unit

O&M operation and maintenance

OB/OD open burn/open detonation

OCDD 1,2,3,4,6,7.8,9-octachlorodibenzo-p-dioxin
OE ordnance and explosives

ONSITE Onsite Environmental Laboratories (Mobile Facility)
P phospherus

PAH polynuclear aromatic hydrocarbon

Pb lead

PCB polychiorinated biphenyl

PE performance evaluation

PeCDF pentachlorodibenzofuran

PETN pentaerythritol tetranitrate

pg/g picograms per gram

ppm parts per million

PQL Practical Quantitation Limit

PRG Preliminary Remediation Goal

QA quality assurance

QAPP Quality Assurance Project Plan

Qc quality control

QCSR Quality Control Summary Report
Quanterra Quanterra, Inc.

%RSD percent relative standard deviation
RAQO remedial action objective

RAP Remedial Action Plan

RAW Removal Action Work Plan

RCRA Resource Conservation and Recovery Act
RDX cyclonite

RF response factor

RI remedial investigation

RL reporting limit

RRF Relative Response Factor

RRR Records Research Report

RWQCB Regional Water Quality Control Board
S sulfur

SAP | Sampling and Analysis Plan

SAR ‘ synthetic aperture radar
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SARA Superfund Amendments and Reauthorization Act

Sb antimony
Se selenium
SECOR SECOR International, Inc.
SEVERN Severn Trent Laboratories
Si silicon
SSHP Site-Specific Health and Safety Plan
SUXO0S Senior Unexploded Ordnance Supervisor
SvOC semivolatile organic compound
TBC to be considered
TCDD tetrachlorodibenzo-dioxin
TCDF tetrachlorodibenzo-furan
TDEM time-domain electromagnetic
TEC threshold-effect concentration
TEF toxicity equivalent factor
TEQ toxicity equivalent
TEPH total extractable petroleum hydrocarbon
Ti titanium
T thalium
TMF total magnetic field
TNB trinitrobenzene
TNT trinitrotoluene
TPH total petroleum hydrocarbon
TRV toxicity reference value
TSS total suspended solids
UMDA Umatilla Depot Activity
USACE U.S. Army Corps of Engineers
USFWS U.S. Fish and Wildlife Service
USGS U.S. Geological Survey
UsT underground storage tank
UTL upper tolerance limit
uv ultraviolet
UXO unexploded ordnance
UXOSO Unexploded Ordnance Site Safety Officer
Vv vanadium
vOC volatile organic compound
Vp linear pore water velocity
VSD voluntary separation distance
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1.0 QUALITY CONTROL SUMMARY REPORT FOR THE INTERIM INVESTIGATION

. JULY 1999

EXECUTIVE SUMMARY

This Quality Control Summary Report (QCSR) was prepared in accordance with Section 5.8 of the
Environmental Data Quality Management Program Specifications, United States Army Corps of Engineers
(USACE) - Sacramento District, Draft Version 1.08 (1999) for work conducted in July 1999 at the Tourtelot
Property in Benicia, California (the Project Site). Quality assurance/quality control (QA/QC) activities for
fieid, sampiing, analytical, and data management for this project were performed in generai accordance with
the Non-Ordnance and Explosives Remedial Investigation (Rl)/Feasibility Study (FS) Work Plan, Tourtelot

Cleanup Project, Benicia, California, dated February 15, 2000 (the "Final Work Plan").

This QCSR discusses the quality and usability of the definitive-level analytical data for all samples collected
in July 1999 for this phase of the non-ordnance and explosives remedial investigation (non-OE RI), referred
to as the interim investigation. This investigation was performed prior to the creation of the Work Plan,

however, the sampling procedures and outline of samples taken are included in the Work Plan. This QCSR

includes discuesion of deviatione from procedures enegified in the Samnling and Annluele Dlnn {SADY
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Chapter 2.0 of the Final Work Plan; and the Quality Assurance Project Plan, Chapter 3 0 of the Final Work
Pian (QAPP), with Addendum to the Quality Assurance Project Plan, Appendix A of the Technical
Memorandum for Remedial Investigation, dated March 2, 2000 (the "Tech Memo"), referred to collectively
as “the QAPP.” Discussions of usability of data with respect to decision-making for project objectives are
based on the data quality objectives (DQOs) presented in Section 2.0 of the Final Work Plan.
Data review and validation were performed on the entire definitive-level data set, including evaluation of
results for performance evaluation (PE) samples analyzed by the laboratories receiving th i

sampling event. The results indicate the definitive-level data collected for this project meet project
objectives except where specified. When project objectives were determined not to have been met for
specific samples, the sampling plan was reviewed, and additional sampling was performed during the data
gaps investigations, as necessary. All such instances are discussed in Sections 1.6 and 1.7 of this
QCSR. Quality control (QC) results for each QC parameter are summarized in Section 1.4.1. Data quality
and completeness for each method are summarized in Sections 1.6 and 1.7. PE results exceeded 95
percent acceptability for each method, and are discussed in Section 1.4.3. Completeness was acceptable
and is discussed in Section 1.7.

Approximately 2 percent of the definitive-level data were qualified as rejected and 9.3 percent of the
definitive-level data were qualified as estimated for exceeding data quality criteria which include accuracy,
precision, completeness, representativeness, comparability, and sensitivity. The remaining definitive-level
data met the data quality criteria.

Definitive-level laboratory analyses for metals by EPA Method SW6010B, mercury by EPA Method
SW7471A, polynuclear aromatic hydrocarbons (PAHs) by EPA Method SW8310, and nitroaromatics and
nitramines (except nitroglycerin and pentaerythritol tetranitrate [PETN]) by EPA Method SW8330 were
performed by Caltest Analytical Laboratory (Caltest) in Napa, California. Definitive-level laboratory analyses
for nitroglycerin and PETN by EPA Method SW8330M and for dioxins/furans by EPA Method SW8290 were
performed by Quanterra Environmental Services in West Sacramento, California (QES). Alternatively, EPA
Method SW8270C was employed by Caltest for PAHs due to severe matrix interference observed in the
analyses of samples SP3-3-A, SP3-2-B, SP3-4-A, SP3-3A, SP3-1B, SP1B1, and SP2B1 by EPA Method
SW8310. All analyses were performed according to the methods and requirements specified in Test

il
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Methods for Evaluating Solid Waste, Physical/Chemical Methods (U.S. EPA SW-846, Third Edition, Third
Update, December 1996).

Although no Quality Assurance Project Plan (QAPP) was available for reference for this sampling event, the
laboratories followed internal Quality Assurance Plans (QAPs) and good laboratory practices (GLP)
generally found to be acceptable for USACE and other Department of Defense (DOD) projects. Both
Caltest and QES were certified by the California Environmental Laboratory Accreditation Program (ELAP)
and USACE to perform the analyses included in the scope of work for this site. Note that QES was
acquired by Severn Trent Laboratories (STL) in February of 2000. All references to Severn Trent
Laboratories in this report will be to QES/STL.

The testing methods used, parameters and analytes reported, and practical quantitation limits (PQLs)
required for the analytical program are listed in Table 3.1-1 of the QAPP. Holding time and sample
container and preservation requirements are specified in Table 3.1-2 of the QAPP. QA/QC requirements,
control limits, and corrective actions are specified in Tables 3.2-1 through 3.2-5 of the QAPP. Data
validation flagging conventions are specified in Table 3.4-1 of the QAPP.

Approximately 90 percent of the definitive-level analytical data were provided by the project laboratories in
EPA Level lll format. This included the case narratives, completed chain-of-custody (COC) documentation,
laboratory analysis results reporting forms, and quality control (QC) summary forms. Greater than

10 percent of the definitive-level analytical data provided by Caltest and QES/STL included the raw data
generated from each analytical method performed in addition to the information provided under Level Il|
format. Raw data consists of sample preparation sheets, instrument run logs, calibration data,
chromatograms, mass spectra, calculation sheets, and instrument generated quantitation reports and
printouts.

Data validation was performed by an Earth Tech chemist in San Jose, California according to the data

validation procedures and requirements in the QAPP. The QC summary tables and discussions of the QC
results are based on the tables and findings presented in the Earth Tech data validation report (DVR), with
further review by the Earth Tech project chemist. All data qualifiers reported in the results tables presented
in Tables 5-1 through 5-24E are a result of this validation and review. Complete data packages from the
analytical laboratories and the DVR have been submitted to the California Department of Toxic Substances
Control (DTSC) and USACE, Sacramento District. for technical review.

1.1 PROJECT SCOPE

The overall objective of the non-OE RI was to evaluate the nature and extent of chemicals of potential
concern (excluding OE) which may have impacted either the soil, sediment, surface, and/or groundwater as
a result of DOD-related activities at the Project Site so appropriate remedial action alternatives could be
fully evaluated in the FS; the ultimate goal being to remediate the Project Site to levels acceptable for
residential land use.

Non-OE Rl data collection was achieved during four phases of field work conducted between May 1999 and
August 2000. The four phases of field work are identified in this document as follows: the interim
investigation; the remedial investigation; the data gaps investigation; and, the removal action investigation.
Collectively, these investigations are referred to as the non-OE RI. This QCSR summarizes the chemical
data quality of the sample analyses performed for the interim investigation conducted in July of 1999. A

complete list of the samples and analyses performed is presented in Table 1.1-1.

Detailed descriptions of the scope of work associated with each phase of field work are presented in
Sections 4.2.1, 4.2.2, 4.2.3, and 4.2.4 and summarized in Tables 4-4, 4-5, 4-6, and 4-7 of the RI/FS.
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1.2 PROJECT DESCRIPTION
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hydrogeology/hydrology, and site history is presented in Chapter 2.0 of the RI/FS.

13 SAMPLING PROCEDURES

With the exception of the interim investigation, all field investigation activities were conducted in accordance
with the protocols and procedures presented in Chapter 2.0 of the Final Work Plan, Chapter 6.0 of the Tech
Memo and Chapter 8.0 of the Removal Action Work Plan, dated May 9, 2000 (the “RAW?®), as described in
Appendix C of the RI/FS. It should be noted that the interim investigation was conducted prior to the
development of a formal work plan; however, samples collected during the interim investigation were
collected in accordance with industry standard protocols and procedures as described in Appendix C. This
QCSR summarizes the chemical data quality for the interim investigation conducted in July of 1999. The
data were evaluated according to the QC requirements specified in the Work Plan and the QAPP.

Protocols and procedures used for the collection of samples during the non-OE Rl are described in the
following sections of Appendix C:

Soil and bedrock sample collection, including discrete sampling and continuous coring: see
Section C.6.1

Groundwater sample collection, including purging and sample withdrawal: see Section C.8.4
Sediment, surface water and seep sample collection: see Section C.9

Stockpile sample collection: see Section C.10

Sample handling and shipment, including sample sealing, sample identification, sample labeling,
and sample packaging and shipment: see Section C.15.

Samples not taken or successfully analyzed in the remedial investigation were resampled during the
remedial or data gaps investigations, including samples with rejected results deemed to affect the project
objectives.

1.4 QUALITY CONTROL ACTIVI

QA/QC activities were performed as specified in the field sampling plan (FSP) and QAPP, and are
summarized in the following sections.

1.4.1 Laboratory Quality Control: Data Validation Assessment

Data validation is a systematic and independent process of reviewing and qualifying the definitive-level
analytical data presented against an established set of criteria. Validation is performed to ensure the
quality of the definitive-level data collected and to assess limitations on usability based on the accuracy,
precision, completeness, representativeness, comparability, and sensitivity parameters defined in the
QAPP, as well as to evaluate laboratory compliance with specified methods and protocols.

Laboratory QC was evaluated in the data validation process. The definitive-level analytical data for all
samples collected at the project site in the interim investigation (July 1999) sampling event were validated
according to the QC requirements and control limits specified in the QAPP, consistent with guidelines and
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procedures outlined in the EPA Contract Laboratory Program National Functional Guidelines For Organic
Data Review (EPA-540/R-94/012, February 1994) and National Functional Guidelines For Inorganic Data

Review {FPA R40/R-94- {\1'2 Febn Inl‘\l 1004) referred to collectivaly as tha “Funatinnal Guidalinaa ? The
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reviewer's professional ]udgment was used to evaluate data quality when called for in the Functional
Guidelines and in instances with no clear policy or confiicting guidance on how the data should be qualified.

The data validation process was performed on the interim investigation data by an Earth Tech chemist in
San Jose, California. The data were validated at EPA Level IV for a minimum of 10 percent of the samples
for each matrix for each method for the non-OE Rl as a whole. The remainder were validated at Level III.
Summaries which specify the levels of validation are presented in the DVR. Validated results with data
validation qualifiers are presented in Tables 5-1 through 5-24E of the RI/FS.

The results of the data validation are summarized and discussed for each QC parameter in the following
subsections. Summary tables presenting validation qualifications and findings presented in Tables 1.4-1
through 1.4-7 were compiled from the Earth Tech DVRs with further review by the Earth Tech project
chemist. Samples and analytes actually qualified are highlighted in bold.

Whenever QC criteria were exceeded, re-extractions and/or reanalyses were performed as required in the
QAPP unless otherwise specified in the subsections for each QC parameter, and both sets of data were
reported by the laboratory and validated by the validators. The data which most closely met the QAPP
requirements and DQOs were selected by the validators and reviewed by the project chemist, and used for
project reporting and decision making purposes. All such data not used for reporting purposes are included
in the QC summary tables with a “Not Used” designation and were not included in completeness
calculations. }
|
Qualifiers were assigned by the reviewer to all definitive-level data which failed to meet specified analytical
and quality control criteria. Data qualified as “R" are rejected and considered unusable. Data qualified with

the "J" qualifier are considered estimated and usable for limited purposes. "J+" indicates the possibility
that the result may bé biased high, and that the actual chemical level may be lower than the reported result.
*J-" indicates the posSibiIity that the result may be biased low, and that the actual chemical level may be
higher than the reported result or detection limit reported for a non-detected result. The "U* qualifier
indicates that the result is non-detected at or above the reporting limit specified, and is applied to all
non-detected resultsr

14141 CHAlN-oﬁ-CUSTODv, SAMPLE PRESERVATION, AND HOLDING TIMES

The quality of the analytical data collected is highly dependent on the integrity of the samples from site
collection to laboratory receipt and eventual analysis. The COC records are an integral link in the legal
documentation intended to ensure this integrity. Review of the completed COC records includes all entries
for custody signatures and dates, sample description, sample collection times and dates, sample container
types and preservatives, analyses requested, and condition of the sample containers upon receipt at the
laboratory. COC records were properly signed and dated.

Qamnlne were hnllnﬂde in nnnrnnnafn containare with corract resewaﬁues. The COC records were
revnewed for documentation of cooler temperatures. The sample coolers and containers used in this project
were received cold (2‘ to 6 degrees Celsius), sealed, and intact by Caltest and QES/STL, with the following
exceptions. Measured cooler temperatures of 10°C for PETN and nitroglycerin by EPA Method SW8330M
did not meet the 4°C (i 2°C) criterion specified in the QAPP, as presented in Table 1.4-1B. Results in 36
samples (and 3 field repllcate samples) for PETN and nitroglycerin were qualified as estimated (J-/UJ). The
effect of marginally hugh cooler temperatures is not expected to significantly affect the quality of the data for
PETN and nitroglycerin by SW8330M due to general analyte stability. Cooler temperature exceedances do

not affect the project ¢:3b,|ect|ves for this method.

|
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Technical holding times are the maximum allowable times between sample collection and sample
preparation or extraction (if applicable), and analysis. Technical holding time criteria are derived from

rnmnrnmonte gnacifiad for the :mnlui;r*a! methods used, and are specified for both aqueous and solid
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samples in Table 3.1-2 of the QAPP.

Holding times were evaluated by comparing the sample collection dates on the COC forms with the sample
preparation, extraction, and analysis dates shown on the laboratory summary reports, extraction logs, or
analysis run logs. When holding times were exceeded, all detected results were qualified as estimated

(J or J-). When holding times were exceeded by two times or less, all non-detected results were qualified
as estimated (UJ). When holding times were grossly exceeded (factor of two or more), all non-detected
results were qualified as rejected (R).

All technical holding time requirements were met, with the exceptions presented in Table 1.4-1A.
Approximately 2 percent of the data were qualified rejected (R) and 1 percent of the data were qualified as
estimated (J-) due to exceeded holding times. A summary and the table for the qualification of data by

each analytical method due to holding times are presented in the following sub-sections.

1.4.1.1.1 Holding Times for EPA Methods $W6010B (Metals) and SW7471A (Mercury)

Method SW8270C was employed by Caltest to analyze for PAHs. These reanalyses exceeded the
specified holding time criteria, as presented in Table 1.4-1A. Data qualification for holding times resulted in
the rejection (R) of non-detected results for many PAHs target compounds for possible false negatives and
the estimation (J-) of the few detected results for potential low bias in the above referenced samples due to
grossly exceeded holding times. The results for PAHs in these samples by EPA Method SW8270C were
not used for decision-making purposes, therefore, there is no effect on the project objectives. The samples
in question were resampled and analyzed by EPA Method SW8270C in the Data Gaps Investigation to
meet the project objectives for PAH analyses, with some estimation of PAH results due to matrix

All technical holding time requirements were met. No data were qualified due to holding time or
preservation requirements.

1.4.1.1.2 Holding Times for EPA Method SW8270C for PAHs

Due to severe matrix interference observed in the PAH analyses of samples SP3-3-A, SP3-2-B, SP3-4-A,
SP3-1-B, SP3-3-A(DUP), SP1B1, and SP2B1 by EPA Method SW8310, an alternative method using EPA
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interference. No PAH results were rejeciea n the resampled dndlyses For further details, refer to Section

3.6.8.
1.4.1.1.3 Holding Times for EPA Method SW8290 for Dioxins/Furans

All technical holding time requirements were met. No data were qualified due to holding time or
preservation requirements.

1.4.1.1.4 Holding Times for EPA Method SW8310 for PAH

(L]

All technical holding time requirements were met. No data were qualified due to holding time or
preservation requirements.
N
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1.4.1.1.5 Holding Times for EPA Method SW8330 for Explosives
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preservation requirements.
1.4.1.1.6 Holding Times for EPA Method SW8330M for PETN/Nitroglycerin
All technical holding time requirements were met. No data were qualified due to holding time requirements.

Results for PETN and nitroglycerin in 36 of 87 soil samples (and 3 field replicate samples) were qualified as
estimated (J-/UJ) due to a shipping cooler temperature of 10°C, which exceeded the 4°C (x 2°C) criterion
specified in the QAPP exceedance, as presented in Table 1.4-1B. The effect of the marginally high cooler
temperatures is not expected to significantly affect the quality of the data for PETN and nitroglycerin by
SW8330M due to general analyte stability. In addition, samples were air-dried at room temperature for
three days according to the method, so the effect of several hours at 10°C was unlikely to affect reported
results for this method. Cooler temperature exceedances do not affect the project objectives for this
method.

1.4.1.2 INSTRUMENT PERFORMANCE CRITERIA

In order to ensure the validity of data generated, several analytical methods specify instrument performance
criteria that must be met before sample analysis can proceed. These methods are the gas
chromatography/mass spectrometry (GC/MS) analyses of PAHs by EPA Method SW8270C and the high
resolution GC/MS (HRGC/MS) analyses of dioxins and furans by EPA Method SW8290.

The GC/MS performance checks are performed to ensure acceptable mass resolution, correct identification
and relative abundance of ions, and acceptable instrument sensitivity. Footnotes (b) and (¢) of Table 3.2-5
show the instrument performance criteria for ,
respectively. For each analytical method, conformance is demonstrated by analyzing a standard material
and meeting specified criteria. Failure to meet the GC/MS instrument performance criteria results in the
qualification of the data as either estimated were qualified as estimated (J/UJ) or rejected and considered
unusable (R), depending on the severity of the problem.

Conformance with the instrument performance criteria was verified by reviewing the appropriate quality
assurance summary forms. There were no data qualified as estimated due to GC/MS instrument
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1.4.13 CALIBRATION

Calibration criteria ensure that the analytical instruments are capable of producing accurate and
reproducible data. The QAPP specifies the calibration procedures that must be followed, the calibration
frequency requirements, and the acceptance criteria that must be met to demonstrate satisfactory
conformance based on requirements in the methods and other guidance documents. Table 3.1-5 of the
QAPP summarizes the calibration procedures and criteria used by the laboratories.

For both organic and inorganic analyses, the initial calibration demonstrates that the system is capable of
producing acceptable data at the beginning of the analytical sequence utilizing linear response with an
acceptable correlation coefficient (r) or non-linear coefficient of determination (r?) for the calibration curve.
For GC/MS and HRGC/MS analyses, review of the initial calibration also includes evaluation of the
response factor (RF), percent relative standard deviation (%RSD) of the RFs, and retention times for each
analyte in the target list.
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When the initial calibration correlation coefficient or the %RSD was not within control limits for an analyte or
compound associated results were quahfled as estlmated (J/UJ) If the correlatlon coefficient (r) or the

tlmes the control Ilmlt) or if the RF did not meet the minimum criterion of 0. 05 specmed in Table 3.4-1 of
the QAPP, associated non-detected results were qualified as rejected (R). Note that compounds with RFs
between 0.01 and 0.05 are considered usable by EPA, and that if the detection limits are raised for these
compounds such that the lowest standard used has an absolute response that demonstrates acceptable
ability to determine detection at that level, the results should be estimated (UJ) not rejected (R).

Initial calibration verification (ICV) samples for inorganic methods and continuing calibration verification
lC(‘V\ standards for all methods are nertg_rmeg by analvzma standards of known concentration at the
frequency specified for each analytical method used. Acceptable recoveries of the ICV and CCVs indicate
conformance with the analytical requirements. For GC/MS analyses, continuing calibration review includes
the evaluation of the RF and the percent difference (%D) between the RF of the continuing calibration
standard and the average RF of the initial calibration curve, or the percent drift (also referred to as %D)
between the true and reported concentrations of the CCV. Results associated with ICVs or CCVs outside
of specified control limits were qualified as estimated (J/UJ) if marginally outside of QC limits, or qualified as
rejected (R) if non-detected and grossly outside of QC limits, according to EPA guidelines.

Approximately 0.7 percent of the data were qualified as estimated and no data were rejected and due to
calibration problems. A summary and tables for the qualification of data by each analytical method due to
calibration criteria are presented in the following sub-sections.

1.4.1.3.1 Calibration for EPA Methods SW6010B (Metals) and SW7471A (Mercury)

Initial calibrations for EPA Method SW6010B were performed according to method requirements. All
%RSDs met the less than 5 percent criteria, and all %Rs for the ICVs and CCVs met the 90-110 %R
criteria.

Initial calibrations for EPA Method SW7471A were performed according to method requirements. All
correlation coefficients (r) exceeded the 0.995 criterion, and all %Rs for the ICVs and CCVs met the
80-120 %R criteria.

1.4.1.3.2 Calibration for EPA Method SW8270C for PAHs

initiai caiibrations were performed according to method requirements using required standard
concentrations. Average RFs for all target compounds and system monitoring compounds were within
validation criteria. Percent RSDs for RFs were less than or equal to 30.0 percent, and average RFs for all
target compounds and system monitoring compounds were within validation criteria.

Continuing calibration was performed at the required frequencies. All of the continuing calibration %Ds
between the initial calibration RF and the continuing calibration RF were less than or equal to 25.0 percent.
All of the continuing calibration RF values were within validation criteria.

1.4.1.3.3 Calibration for EPA Method SW8290 for Dioxins/Furans

Initial calibrations were performed with a five point initial calibration according to method requirements. All
%RSDs for the RFs were less than or equal to 20.0 percent for unlabeled compounds (natives) and less
than or equal to 30.0 percent for labeled compounds (internal standards). Signal-to-noise requirements and
ion abundance ratios for all polychlorinated-dibenzodioxins (PCDDs) and polychlorinated-dibenzofurans
(PCDFs) were within validation criteria.
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Routine (continuing) calibration was performed at the required frequencies. All of the routine calibration
%Ds between the mmal calibration RF and the routine calibration RF were less than or equal to

The ion abundance ratios for all PCDDs and PCDFs were within valldatlon criteria.

1.4.1.3.4 Calibration for EPA Method SW8310 for PAHs

Initial calibrations were performed according to method requirements. All %RSDs for the RFs met the less
than or equal to 20 percent RSD or correlation coefficient greater than 0.995 criteria.

Calibration verification was performed at required frequencies. The percent recoveries of amounts in

= Peruve

continuing standard mixtures were within the 85-115 percent QC limits.
1.4.1.3.5 Callbration for EPA Method SW8330 for Explosives
Initial calibrations were performed for the primary (quantitation) column and confirmation column according

to method requirements. All %RSDs for the RFs met the less than or equal to 20 percent RSD or
correlation coefficient greater than 0.995 criteria, with the exception presented in Table 1.4-2A.

Calibration verification was performed at the required frequencies. The percent recoveries of amounts in
continuing standard mixtures were within the 85-115 percent QC limits, with the exceptions presented in
Table 1.4-2B. -

Approximately 2.8 percent of the SW8330 results were qualified as estimated and no data were rejected
due to exceeded calibration criteria. Data qualification for initial calibration resulted in the estimation (UJ) of
non-detected resultsfor tetryl in 30 of 86 soil samples and in the one sediment sample. Since tetryl is not
considered to be a ccntamlnant likely to be found on-site and the correlation coefficient marginally falls
below the acceptance limit, the DQOs are not significantly affected. Data qualification for continuing
calibrations resulted in the estimation (UJ) of non-detected results for 4-nitrotoluene in two soil samples. -
None of the %Ds was significantly outside of control limits; therefore, the effect of the small number of
qualifications on the quality of the data is not significant.

1.4.1.3.6 Calibration for EPA Method SW8330M for PETN and Nitroglycerin

Initial calibrations were performed according to method requirements. All %RSDs for the RFs met the less
than or equai to 20 perceni R3D or correiation coefficient greater than 0.995 criteria, and alii %Ds for the
CCVs met the less tnan or equal to 15%D criterion.

i
1.4.1.4 FIELD AND LABORATORY BLANKS

Contamination may cccur in various stages of the sample collection and laboratory analytical processes
and affect the valldlty of the data collected. The results from the analyses of field and laboratory blanks
indicate the presence and magnitude of the contamination. The QC requirements for these blanks and their

frequency of collection are summarized in Table 3.2-1 of the QAPP.

Blanks used to evaluhte laboratory contamination consisted of method or preparation blanks and continuing
calibration blanks. Method or preparation blanks are analyte-free (Type Il) reagent water prepared and
analyzed in exactly the same manner as the samples. One method or preparation blank is extracted and
analyzed with each analytical batch of twenty samples or less. Calibration blanks are analyte-free

solutions used to evaluate the cleanliness of the analytical instruments during the analytical runs. One
calibration blank is analyzed with each analytical sequence according to frequency requirements specified
in Table 3.2-1 of the QAPP for the analytical method used,
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Whenever blank contamination was detected, the analytical data for the associated samples were
evaluated to determine if data needed to be qualified, as follows. Sample results less than five times the
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laboratory contaminants were qualified according to the biank qualification rules. Results for common
laboratory contaminants at concentrations less than ten times the PQL were qualified even when not found
in associated blanks.

Blank-qualified results are considered to be non-detected (ND) at the reported level, therefore, the "U"
qualifier is included with the “J" qualifier according to the blank qualification rules. If, in the data reviewer's
professional judgment, a result for an analyte less than five times the level reported in an associated blank
or less than ten times the PQL for a common laboratory contaminant was above the concentrations
normally seen in blanks and was judged to be actually representative of the concentration of that compound
in the sample, the result was blank-qualified as "J* without the "U" qualifier.

No equipment or trip blanks were collected for this interim investigation sampling event, so evaluation of
field blanks was not performed. No analyses for volatile compounds were performed, so no trip blanks were
required. All samples were collected using a hand auger with slide hammer and certified precleaned
stainless steel sleeves. As no working parts associated with the sampling equipment were in contact with
the sampled soils, cross contamination was not an applicable issue and equipment blanks were not
required.

Approximately 0.04 percent of the data were qualified due to blank contamination. A summary of data
qualification for each analytical method due to blanks are presented in the following sub-sections.
Laboratory contamination did not significantly affect the quality of the data.

1.4.1.4.1 Blank Results for EPA Methods SW6010B (Metals) and SW7471A (Mercury)

Data qualification by the initial, continuing, and preparation blanks (ICB/CCB/PBs) was based on the
maximum contaminant concentration in the ICB/CCB/PBs in the analysis of each analyte. No contaminant
concentrations were found above the reporting limit in the initial, continuing and preparation blanks.

1.4.1.4.2 Blank Results for EPA Method SW8270C for PAHs

No contaminant concentrations were found above the reporting limit in the laboratory blanks.

s ey -

1.4.1.4.3 Biank Resuiis for EPA Method SW§8290 for Dioxins/Furans

No contaminant concentrations were found above the reporting limit in the laboratory blanks, with the
exceptions presented in Table 1.4-3A. Data qualification for blank contamination resulted in the estimation
(UJ) of two non-detected results for total tetrachlorodibenzo-p-furan (Total TCDF). Data qualification for
SW8290 is not expected to significantly affect data quality.

No contaminant concentrations were found above the reporting limit in the Iaboratory blanks, with the

avrantinne nraaantand in Tahla 14- QA nQOa nnohﬁf\ahhn frr hiamlk ammta atiam raalitacd in tha
CSALSPUUTIS PITSCTIEU in jacie Q YuannLauJi 101 Ull;u K contamination resulted in the

qualification of two detected results for total tetrachlorodibenzo-p-furan (Total TCDF) as estimated and non-
detected (UJ) at raised detection limits. Total TCDF is a sum of TCDF congeners including congeners not
listed on the TCL in the QAPP for EPA Method SW8290, and Total TCDF is not listed on the TCL.
Detected quantities of specific SW8290 TCL congeners were reported without qualification in the samples.
Blank qualification for Total TCDF is not expected to significantly affect data quality or project objectives for
this method.
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1.4.1.4.4 Blank Results for EPA Method SW8310 for PAHs

1.4.1.4.5 Blank Results for EPA Method SW8330 for Explosives

No contaminant concentrations were found above the reporting limit in the laboratory blanks.
1.4.1.4.6 Blank Results for EPA Method SW8330M for PETN and Nitroglycerin
No contaminant conpentrations were found above the reporting limit in the laboratory blanks.
1.4.1.5 SYSTEM MONITORING COMPOUNDS (SURROGATES)

Surrogate standards are used in most organic analyses to help evaluate the accuracy of the data collected.
Surrogates are compounds that are not included in the target analyte list and are not expected to be

present in environmental samples. A known concentration of the surrogate compound is added to alil
standards, blanks, and samples (including field and laboratory QC samples) before preparation and
analysis, and the recovery of the compound is compared to control limits specified in the QAPP for each
organic method to evaluate the performance of the analytical system and determine if there is any matrix
interference affecting the method performance. The surrogate compounds and acceptance criteria for each
method and matrix are shown in Table 3.2-4 of the QAPP. Samples with unacceptable surrogate recoveries
were reanalyzed, and if the results of the reanalysis were still outside the limits, the problem was attributed
to matrix effects if acceptable surrogate recoveries were obtained in the method blank and laboratory ¢ontrol
sample (LCS) analyses.

if surrogate recoveries did not meet the specified criteria, the data were qualified as follows. Non-detected
results for samples with surrogate recoveries less than 10 percent were qualified as rejected (R) and
detected results for samples with surrogate recoveries less than 10 percent were qualified as estimated
(J-). Results for samples with surrogate recoveries less than the lower control limit (LCL) but greater than
10 percent were qualified as estimated (J/UJ) and detected results for samples with surrogate recoveries
greater than the upper control limit (UCL) were qualified as (J+).
Approximately 2.9 percent of the data were qualified as estimated due to surrogate recoveries outside of
specified control limits. There were no rejected data.

|
A summary and tabl?s for the qualification of data by each analytical method due to surrogate recovery
criteria are presented in the following sub-sections.

|

1.4.1.5.1 Surj'rogate Recoveries for EPA Method SW8270C for PAHs

Surrogates were added to all samples and blanks as required by the method. All surrogate recoveries were
within QC limits, |

|
1.4.1.5.2 Su}rogate Recoveries for EPA Method SW8310 for PAHs

|
Surrogates were added to all samples and blanks as required by the method. All surrogate recoveries were
within QC limits. |
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1.4.1.5.3 Surrogate Recoveries for EPA Method SW8330 for Explosives

within QC limits, with the exceptions presented in Table
resulted in the estimation (J-/UJ) of results in 10 of 86 soil samples. Project objectives are not affected by
the qualification of these data for this method.

1.4.1.5.4 Surrogate Recoveries for EPA Method SW8330M for PETN/Nitroglycerin

Surrogates were added to all samples and blanks as required by the method. All surrogate recoveries were
within QC limits.

14.1.6 INTERNAL STANDARDS

For HRGC/MS analyses of dioxins/furans by EPA Method SW8290, labeled internal standards serve the
dual purposes of internal standard for quantitation and system monitoring compound (surrogate).
Acceptance criteria are presented in Table 3.2-4 of the QAPP. For GC/MS analyses by EPA Method
SW8270C, internal standard area counts were monitored to ensure that GC/MS sensitivity and response
were stable during the analysis. For EPA Method SW8270C, the area counts of the internal standards in
the sample must fall within 50 to 200 percent of the internal standard area counts in the calibration
verification standard for the 12-hour tune period. In addition, the retention times of the internal standards in
the sample must be within 30 seconds of the retention times in the calibration standard.















































































































































































































































































































































































































































































































































































