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FOREWORD

To meet its mission objectives, the U.S. Navy performs a variety of operations,
some requiring the use, handling, storage, or disposal of hazardous materials.
Through accidental spills and leaks and conventional methods of past disposal,
hazardous materials may have entered the environment in ways unacceptable by
today's standards. With growing knowledge of the long-term effects of hazardous
materials on the environment, the Department of Defense (DOD) initiated various
programs to investigate and remediate conditions related to suspected past
releases of hazardous materials at their facilities.

One of these programs is the Installation Restoration (IR) program. This program
complies with the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) as amended by the Superfund Amendments and Reauthorization
Act, the Resource Conservation and Recovery Act and the Hazardous and Solid Waste
Amendments of 1984. These acts establish the means to assess and clean up
hazardous waste sites for both private-sector and Federal facilities. The CERCLA
and SARA acts form the basis for what is commonly known as the Superfund program.

Originally, the Navy'’s part of this program was called the Naval Assessment and
Control of Installation Pollutants (NACIP) program. Early reports reflect the
NACIP process and terminology. The Navy eventually adopted the program structure
and terminology of the standard IR program.

The IR program is conducted in several stages as follows:

. preliminary assessment (PA),

. site inspection (SI) (formerly the PA and SI steps were called the
initial assessment study under the NACIP program),

. remedial investigation and feasibility study, and
. remedial design and remedial action.

The Southern Division, Naval Facilities Engineering Command manages and the U.S.
Environmental Protection Agency and the Florida Department of Environmental

WHF-§15.8
PMW.06.98 --




Protection (formerly Florida Department of Environmental Regulation) oversee the
Navy environmental program at NAS Whiting Field. All aspects of the program are
conducted in compliance with State and Federal regulations, as ensured by the
participation of these regulatory agencies.

Questions regarding the CERCLA program at NAS Whiting Field should be addressed
to Ms. Linda Martin, Code 1859, at (843) 820-5574.
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EXECUTIVE SUMMARY

A remedial investigation and feasibility study (RI/FS) is being conducted at
Naval Air Station (NAS) Whiting Field in Milton, Florida, by Southern Division,
Naval Facilities Engineering Command (SOUTHNAVFACENGCOM) as part of the
Department of Defense Installation Restoration (IR) program. The IR program was
designed to identify and abate or control contaminant migration resulting from
past operations at naval installations.

A phased approach was implemented to conduct the RI. Phase I was completed in
August 1992. The subsequent phases of the RI were designated as Phase ITA and
Phase IIB. Fieldwork for Phase IIA was completed in March 1994. RI Phase IIB
was completed in November 1996.

This RI report contains the results of assessment activities used to characterize
site-specific chemicals detected in environmental media (surface soil, subsurface
soil, and groundwater) at Site 15, Southwest Landfill at NAS Whiting Field. Data
obtained from these activities were used to evaluate the nature and extent of
contamination at the site and support feasibility studies (if required) and
baseline risk assessments. Human health and ecological baseline risk assessments
are included with the RI report.

The fieldwork conducted during the RI included the following tasks:

. geophysical survey,

. soil gas survey,

. test pit investigations,

. surface soil sampling,

. subsurface soil sampling,

. monitoring well installation,
’ groundwater sampling, and

. hydrogeologic investigations.

Soil gas samples were analyzed for methane and other volatile organic compounds
(VOCs). Soil and groundwater samples were analyzed for target compound list
organic analytes, and target analyte list inorganic analytes.

The following conclusions are based on results of the RI investigation activities
at Site 15, Southwest Landfill, NAS Whiting Field.

. Geophysical surveys results suggested the presence of geophysical
anomalies indicating buried ferromagnetic debris in a series of
trenches covering approximately 15 of the 21 acres of the site.

. Ten test pits were excavated at the locations of geophysical
anomalies at Site 15. Materials encountered during test pit
excavations include construction debris, metallic debris, and
aircraft parts.

. Methane and VOCs were detected during the soil gas survey conducted
at Site 15. The highest soil gas concentrations (exceeding 5,000
parts per million [ppm] total VOCs and 5,000 ppm methane) were
reported near the western boundary of the site.
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Three VOCs, three semivolatile organic compound (SVOCs), and three
pesticide compounds were detected in Site 15 surface soil samples.
Detected concentrations in all VOCs, SVOCs, and pesticides are lower
than the U.S. Environmental Protection Agency (USEPA) Region III
risk-based concentrations (RBCs) and Florida residential cleanup
target levels for surface soil.

Twenty inorganic analytes and cyanide were detected in the 30
surface soil samples. Ten inorganic analytes exceeded the back-
ground screening values for surface soil. Arsenic exceeded the
USEPA Region III RBC and the Florida residential soil cleanup target
level in 28 surface soil samples. The detected concentrations of
arsenic also exceeded the Florida Department of Environmental
Protection (FDEP)-approved site-specific nonresidential soil cleanup
target level of 4.62 ug/f in one sample. The arsenic concentration
exceeded the USEPA Region III industrial RBC screening criterion in
one surface soil sample.

Three VOCs, seven SVOCs, and one pesticide compound were detected in

Site 15 subsurface soil samples. None of the detected concentra-
tions of VOCs, SVOCs, or pesticides exceeded the USEPA Region III
RBCs for industrial-use soils. The polychlorinated biphenyl

Aroclor-1242 was detected in one subsurface sample. Aroclor-1242
exceeded the Florida industrial-use soil cleanup target level and
the USEPA Region III RBC industrial soil screening criterion in this
sample. Phenol and 4-methylphenol were detected at concentrations
exceeding the Florida cleanup target level for leaching to groundwa-
ter.

Twenty inorganic analytes were detected in the five subsurface soil

samples. Eight analytes (calcium, chromium, iron, manganese,
potassium, vanadium, zinc, and cyanide) were detected at concentra-
tions exceeding the background screening values. None of the

detected concentrations exceeded industrial standards for either the
Florida soil cleanup target levels or USEPA Region III RBCs.

The pH values of the groundwater samples collected from monitoring
wells were below the lower range for the Federal and State secondary
MCLs of 6.5 Standard Units but were within the range of pH values
observed in background groundwater samples collected at NAS Whiting
Field.

Five VOCs and four SVOCs were detected in groundwater samples
collected from the shallow monitoring wells at Site 15. None of the
compounds with the exception of bis(2-ethylhexyl)phthalate, were
detected in the background groundwater samples and none of the
detected concentrations exceeded their Federal or Florida MCLs. The
pesticide compound 4,4’-DDT was detected at a concentration
exceeding the Florida groundwater guidance concentration.

Eighteen inorganic analytes were detected in groundwater samples
from shallow monitoring wells. Nine inorganic analytes, (aluminum,
arsenic, cyanide, iron, magnesium, potassium, thallium, vanadium,
and zinc) were detected at concentrations exceeding the background
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screening concentration. Concentrations of aluminum, iron, and
manganese were reported to exceed Federal MCLs and Florida ground-
water guidance concentrations.

Five VOCs (1,1-dichloroethene, 1,2-dichloroethene, trichloroethene,
benzene, and xylene) and one SVOC (bis(2-ethylhexyl)phthalate) were
detected in groundwater samples collected from intermediate depth
monitoring wells. Bis(2-ethylhexyl)phthalate was the only compound
detected in the background sample. Trichloroethene and benzene were
both detected at concentrations exceeding Federal MCLs and Florida
groundwater guidance concentrations.

Fifteen inorganic analytes were detected in groundwater samples from
intermediate depth wells. Seven analytes (arsenic, calcium, ironm,
lead, manganese, sodium, and zinc) were detected at concentrating
exceeding the background screening criteria. Aluminum, iron, and
manganese were detected at concentrations exceeding Federal MCLs and
the Florida groundwater guidance concentrations.

Five VOCs, two SVOCs, and one pesticide compound were detected in
groundwater samples collected from the deep monitoring wells at
Site 15. One SVOC (bis[2-ethylhexyl]phthalate) was the only organic
compound detected in the background groundwater samples. Two com-
pounds (1,1-dichloroethene and trichloroethene) were detected at
concentrations that either equaled or exceeded Federal MCLs and
Florida groundwater guidance concentrations.

Sixteen inorganic analytes were detected in the groundwater samples
from the Site 15 deep monitoring wells. Nine of the compounds
including: antimony, arsenic, calcium, cobalt, copper, lead,
manganese, potassium, and sodium were detected at concentrations
exceeding the background screening concentration (Table 5-21).
Three of the analytes, antimony, iron, and manganese, were detected
at concentrations exceeding the Federal MCLs and Florida groundwater
guidance concentrations.

The extent of groundwater contamination downgradient of Site 15 has
not been defined. Benzene and trichloroethene were detected in
groundwater at concentrations above cleanup target levels and
Federal MCLs between Site 15 and the base boundary.

The groundwater flow direction is toward the southwest and likely
discharges to Clear Creek. Clear Creek is located approximately
1,200 feet southwest of the site. The average horizontal hydraulic
gradient for the site is 0.0066 feet per foot. The geometric mean
for the hydraulic conductivity data for monitoring wells in the site
area is 10.8 feet per day (ft/day) and the average seepage velocity
value is 0.38 ft/day.

The human health risk assessment identified three inorganic analytes
as human health chemical of potential concern (HHCPCs) for surface
soils at Site 15. Aroclor-1260 was identified as an HHCPC for
subsurface soil. Thirteen analytes including 1,l1-dichloroethene,
1,2-dichloroethene, benzene, chlorobenzene, trichloroethene, 1,4-
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dichlorobenzene, bis(2-ethylhexyl)phthalate, 4,4'-DDT, aluminum,
arsenic, iron, manganese, and thallium were identified as HHCPCs for
groundwater at Site 15.

The HHCPCs detected in surface soil do not pose unacceptable
carcinogenic risks to the receptors evaluated based on evaluation of
the samples using USEPA guidelines and target risk range.

The total ELCR of 4x107% at Site 15, associated with exposure to soil
by a hypothetical future resident, exceeds Florida's target risk
level of concern 1x107® due to arsenic. The background levels of
arsenic at Site 15 exceed the Florida residential soil cleanup
target level and may result in an unacceptable carcinogenic risk.
It is likely that naturally occurring arsenic contributes to the
FDEP target risk-level exceedance.

The ELCR for groundwater exceeds the USEPA acceptable risk range and
the FDEP cancer level of concern due to 1,1-dichloroethene, arsenic,
benzene, trichlorobenzene, and 1,4-dichlorobenzene; however,
groundwater contamination is being addressed as a separate RI site
under a facilitywide investigation.

The ecological risk assessment (ERA) selected three VOCs (acetone,
methylene chloride, and xylene) two SVOCs (di-n-butylphthalate and
bis[2-ethylhexyl]phthalate) and five inorganic analytes (cyanide,
lead, silver, wvanadium, and zinc) as ecological chemicals of

potential concern (ECPCs) for surface soil at Site 15. In addition,

four VOCs (acetone, benzene, trichloroethene, xylene), two SVOCs
(1,4-dichlorobenzene and bis[2-ethylhexyl]phthalate), one pesticide
(4,47-DDT), and nine inorganic analytes (aluminum, cobalt, iron,
lead, manganese, mercury, silver, vanadium, and zinc) were identi-
fied as ECPCs in groundwater at the site.

Risks were not identified for terrestrial wildlife resulting from
exposure to ECPCs in surface soil; therefore, reductions in the
survivability, growth, and reproduction of wildlife receptor popula-
tions at Site 15 are not expected to occur.

Reduction in terrestrial plant and soil invertebrate biomass used as
forage material was evaluated by comparing exposure concentrations
for surface soil with toxicity benchmarks. Based on this comparison
it is unlikely that plant and invertebrate biomass or plant cover
availability would be reduced such that small mammal and bird
populations at Site 15 would be affected.

Potential risks for aquatic receptors were evaluated for exposures
to ECPCs in groundwater. The concentrations of ECPCs in groundwater
as they discharge to Clear Creek 1,200 feet downgradient of Site 15
were estimated based on application of a 10-fold attenuation factor
to the RME concentration. Based on the screening evaluation of
groundwater, risks to aquatic receptors in Clear Creek associated
with exposure to groundwater ECPCs from Site 15 are not expected.
The ERA for Site 39, Clear Creek Flood Plain, will provide addition-
al information regarding potential risks to aquatic receptors in
Clear Creek based on actual site-related surface water and sediment
data.

-Vi-




. In summary, the results of the ERA suggest that risks are not
predicted for ecological receptor populations at Site 15.

Based upon the interpretation of findings from the RI activities, a FS is
recommended for Site 15 to evaluate potential strategies for the reduction in
human health risks associated with surface and subsurface soil at the site. In
addition, the presence of organic and inorganic analytes in Site 15 groundwater
samples at concentration exceeding Florida's target risk levels indicates that
additional sampling and remedial measures may be required. Leaching of
contaminants phenol and 4-methylphenol from subsurface soil to groundwater will
also need to be addressed. However, all groundwater contamination issues will be
addressed as part of the ongoing RI for the Site 40, facilitywide groundwater
study.
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ABB Environmental Services, Inc.

Aquatic Information Retrieval

Agency for Toxic Substances and Disease Registry
ambient water quality criteria
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1.0 INTRODUCTION

Harding Lawson Associates (HLA) (formerly ABB Environmental Services, Inc. [ABB-
ES]), wunder contract to the Department of Navy, Southern Division, Naval
Facilities Engineering Command (SOUTHNAVFACENGCOM) is submitting the Remedial
Investigation (RI) Report for Site 15, Southwest Landfill, at Naval Air Station
(NAS) Whiting Field located in Milton, Florida. The RI Report for Site 15 is one
in a series of site-specific reports being completed in conjunction with the NAS
Whiting Field General Information Report (GIR) (ABB-ES, 1998) to summarize the
previous investigations and to present the results of the RI.

The Remedial Investigation and Feasibility Study (RI/FS) is being conducted on
behalf of the Navy at NAS Whiting Field under contract No. N62467-89-D-0317. The
RI was conducted in three phases. The Phase T RI field program was completed in
May 1992. The Phase ITA RI field program was conducted between May 1992 and
March 1994. The Phase IIB RI field program was completed in November 1996.

Installation Location and Description. NAS Whiting Field is located in Santa
Rosa County, in Florida'’s northwest coastal area, approximately 5.5 miles north
of Milton and 25 miles northeast of Pensacola (Figure 1-1). NAS Whiting Field
presently consists of two air fields separated by an industrial area. The
installation is approximately 3,842 acres. Figure 1-2 presents the installation
layout and locations of RI/FS sites at NAS Whiting Field. A complete description
of historic operations at the facility is presented in Section 1.3 and Appendix A
of the NAS Whiting Field GIR (ABB-ES, 1998).

1.1 PURPOSE OF THE RI/FS. The purpose of the NAS Whiting Field RI is to
identify and characterize the nature and extent of chemicals in environmental
media and potential risks to human and ecological receptors that might be posed
by toxic or hazardous chemicals present on site. The chemicals were potentially
released to the environment during past waste disposal practices or spills. The
data collected during the RI field program will also be used in an feasibility
study (FS) (if necessary) to screen, evaluate, and select remedial alternatives
to provide permanent, feasible solutions to envirommental impacts that may be a
result of past waste disposal practices or spills.

1.2 SITE DESCRIPTION. Site 15 is a 2l-acre parcel located along the southwest-
ern facility boundary near the South Air Field (Figure 1-2). The site 1is
currently forested with pine trees that exceed 20 feet in height and is
surrounded by taller pine trees. The site typography slopes at about 5 percent
to the southwest towards Clear Creek, which is located approximately 1,200 feet
southwest of the site. The initial assessment study (IAS) report indicated that
erosion had uncovered numerous areas where buried waste were exposed (Envirodyne
Engineers, Inc., 1985).

Site 15 was an operational landfill from 1965 to 1979 and consisted of
approximately seven trenches trending north-northeast, which covered 15 of the
21 acres. The landfill reportedly received the majority of waste generated at
NAS Whiting Field, which included general refuse, waste paints, oils, solvents,
thinner, hydraulic fluid, bagged asbestos, and potentially polychlorinated
biphenyl (PCB)-contaminated transformer oil (Envirodyne Engineers, Inc., 1985).
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It was estimated that approximately 3,000 to 4,500 tons of waste were disposed
of at the site annually. Burning of waste material was not conducted and waste
was covered on a daily basis (Envirodyne Engineers, Inc., 1985). Buried wastes
are not typically exposed at the land surface nor are there indications (e.g.,
stained soil or stressed vegetation) of other past waste disposal practices.

According to the U.S. Department of Agriculture (USDA) (USDA, 1980), the soil at
Site 15 is classified as Troup loamy sand and Dothan/Lucy/Bonifay soil types
(ABB-ES, 1998). There is no evidence of a clay soil cap over the site area.
Because the soil at the site is predominantly silty sand, much of the on-site
rainfall directly infiltrates the soil.

1.3 REGULATORY SETTING. The Navy Installation Restoration (IR) program was
designed to identify and abate or control contaminant migration resulting from
past operations at naval installations. The IR program is the Navy response
authority wunder Section 120 of the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) of 1980 as amended by the Superfund
Amendments and Reauthorization Act (SARA) of 1986 and Executive Order 12580.
CERCLA requires that Federal facilities comply with the act, both procedurally
and substantively. SOUTHNAVFACENGCOM is the agency responsible for the Navy IR
program in the southeastern United States. Therefore, SOUTHNAVFACENGCOM has the
responsibility to process NAS Whiting Field through preliminary assessment, site
inspection, RI/FS, and remedial response selection in compliance with the
guidelines of the National 0il and Hazardous Substances Pollution Contingency
Plan (NCP) (40 Code of Federal Regulations [CFR] 300).

Section 105(a)(8)(A) of SARA requires the U.S. Environmental Protection Agency
(USEPA) to develop criteria to set priorities for remedial action for chemicals
detected in environmental media based on relative risk to human health and the
environment. To meet this requirement, USEPA has established the Hazard Ranking
System (HRS) as Appendix A to the NCP. First promulgated in 1982, the HRS was
amended in December 1990, effective March 14, 1991 (55 Federal Register No.
241:51532-51667), to comply with requirements of Section 105(c)(l) of SARA to
increase the accuracy of the assessment of relative risk. The HRS has been
substantially revised and is designed to prioritize sites after the SI phase of
the CERCLA process.

The HRS score for NAS Whiting Field was generated in 1993. The score was
sufficient to place NAS Whiting Field on the National Priority List (NPL).

In January 1994, the USEPA placed NAS Whiting Field on a proposed list of sites
to be included on the NPL (40 CFR 300, Federal Register, January 18, 1994), and
on May 31, 1994, NAS Whiting Field was placed on the NPL effective June 30, 1994
(40 CFR 300, Federal Register, May 31, 1994). As a result, the RI/FS for NAS
Whiting Field must follow the requirements of the NCP, as amended by SARA, and
regulatory guidance for conducting RI/FS programs under CERCLA.

1.4 REPORT ORGANTIZATION. The RI Report is organized into ten chapters (Chapters
1.0 to 10.0). Chapter 1.0 presents the purpose, site description, and regulatory
setting for the RI at NAS Whiting Field. Chapter 2.0 summarizes previous
investigations. Chapter 3.0 presents the investigative methodology for
conducting the assessment. Chapter 4.0 presents the site-specific data quality
assessment. Chapter 5.0 discusses the investigative results of the assessment.
Chapter 6.0 presents the Human Health Risk Assessment (HHRA), and Chapter 7.0
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presents the Ecological Risk Assessment (ERA). Chapter 8.0 discusses the fate
and transport of chemicals determined to be human and/or ecological chemicals of
potential concern (ECPC). Chapter 9.0 provides a summary of the conclusions and
recommendations. Chapter 10.0 presents professional review certification.
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2.0 PREVIOUS INVESTIGATIONS

This chapter summarizes the previous investigations at Site 15, Southwest
Landfill, at NAS Whiting Field.

2.1 INITIAL ASSESSMENT STUDY. Background information was gathered for the IAS
(Envirodyne Engineers, Inc., 1985) by conducting a record search, performing an
on-site survey, and conducting interviews with long-time employees and retired
personnel familiar with the site.

From 1965 until 1979, general refuse and wastes associated with operation and
maintenance of aircraft may have been disposed of at this site. Anecdotal
evidence suggests this may include unknown quantities of waste paints, paint
thinners, solvents, waste oils, hydraulic fluids, and asbestos. Access to the
site was uncontrolled, and there were no available written records of the types
of wastes disposed of at the site (Envirodyne Engineers, Inc., 1985).

Envirodyne Engineers, Inc., recommended in the IAS that a confirmation study be
completed based on the types of wastes possibly disposed of at the site, the
potential for off-site migration, and the presence of human and ecological
receptors. The confirmation study would typically consist of two parts:
verification and characterization; however, only the verification phase was
conducted.

2.2 VERIFICATION STUDY. The Verification Study (Geraghty & Miller, 1986) at
Site 15 included 1installing one monitoring well (WHF-15-1) and collecting a
groundwater sample. The monitoring well was installed to a depth of 72.5 feet
below land surface (bls) along the southwestern edge of the site.

Groundwater elevation data collected in 1993 and 1994 (ABB-ES, 1995a) for the
area suggest that the well was located hydraulically downgradient from the site.
The groundwater sample was analyzed for USEPA priority pollutants, which includes
volatile organic compound (VOCs), semivolatile organic compound (SVOCs),
pesticides, and inorganic analytes. ©No organic compounds were detected. One
inorganic analyte (lead) was detected.

WHF-S15.R!
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3.0 FIELD INVESTIGATIVE METHODS

Field investigative techniques used during the RI to collect the data are
described in the RI/FS Sampling and Analysis Plan, Volume II (E.C. Jordan, 1990),
which provides descriptions of sampling methods, field personnel responsibili-
ties, sample management, chain of custody, project documentation, change in field
methods, protocols on corrective actions, decontamination procedures, waste
management handling, and other general project standards and procedures in
Section 3.1, General Site Operations.

Field and laboratory quality assurance and quality control (QA/QC) requirements
for the RI activities comply with the RI/FS Quality Assurance Project Plan (QAPP)
located in Appendix A of the RI/FS Work Plan, Volume II (E.C. Jordan, 1990).
Health and safety requirements were in general accordance with the Health and
Safety Plan, Volume III (E.C. Jordan, 1990).

Field investigative methods not covered in the documents identified above are
described in Technical Memorandum No. 7, RI Phase IIB Workplan (ABB-ES, 1995b)
and in the NAS Whiting Field GIR (ABB-ES, 1998).

These field and laboratory investigation techniques are in general conformance
with USEPA standard operating procedure (USEPA, 1991la and 1996a) and were
followed during the RI sampling and analysis program.

The RI Phase I investigation at Site 15 consisted of generating lithologic logs
and collecting four groundwater samples using a piezocone penetrometer (PCPT) and
Bengt-Arne Torstensson (BAT) sampler (ABB-ES, 1992a). The Phase IIA investiga-
tion included completion of a geophysical survey, collection of five surface soil
samples and five subsurface soil samples from five test pits, installation of 10
additional monitoring wells, and collection of 11 groundwater samples (ABB-ES,
1995a, 1995b, and 1995c¢). The Phase IIB investigation consisted an active soil
gas survey, collection of twenty-five additional surface soil samples, collecting
five groundwater screening samples using a hydrocone penetrometer (similar to a
BAT device), installation of six additional monitoring wells, and collection of
two rounds of groundwater samples from the 16 monitoring wells.

The samples collected during Phase IIA and IIB were analyzed for target compound
list (TCL) VOCs, SVOCs, pesticides and PCBs, and target analyte list (TAL)
inorganic analytes. Additional sampling events during 1997 were limited to
analyses for TCL, VOCs, and TAL inorganic analytes.

The following provides a brief description of the number and types of environmen-
tal samples and the analytical methodology for the RI for Site 15, Southwest
Landfill.

3.1 SOIL GAS FIELD SCREENING. Soil gas field screening was conducted in
September 1995 at Site 15 to assess the presence of VOCs or methane in soil gas
potentially emanating from the site. Soil gas samples were collected throughout
the site and up to 300 feet beyond the site boundary. Sample locations were
determined based on an approximate 100- by 100-foot grid. Figure 3-1 presents
the locations of the active soil gas sample points.
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At each location, an open-ended stainless-steel tube was pushed or manually
driven to the proposed sampling depths of 1.5 feet and 3.0 feet bls. Organic
vapor measurements were made at the two sampling depths. The air within the
stainless-steel tube was purged with a vacuum pump to obtain a representative
sample of soil gas. The soil gas sample was analyzed for total VOCs and methane.
Organic vapor concentrations were measured in the field with either a Portafid
II™ or a Foxboro 128™ organic vapor analyzer (OVA) and recorded. Total VOCs
readings were a direct measure of soil gas, however, methane analysis required
filtration of VOCs by granulated charcoal filter, which adsorbs the VOCs allowing
only the methane to pass through to the detector. A comparison of the two
measurements allowed for a qualitative analysis of the presence of methane gas.
Soil gas samples were not submitted for laboratory analysis.

Soil gas sample results are typically contoured to evaluate the soil gas
measurements. The results of the soil gas survey are presented in Section 5.1.

3.2 GEOPHYSICAL SURVEY. Geophysical surveys at Site 15 were conducted between
May 26, 1992, and June 14, 1992. The purpose of the geophysical surveys was to
assess the lateral and vertical extent of the waste disposal area and locate
buried metallic or nonmetallic objects that may indicate a potential waste
disposal area.

Geophysical methods used at the site include electromagnetic (EM) induction and
magnetometry (MAG). Blackhawk Geosciences, 1Inc., Golden, Colorado, was
subcontracted by ABB-ES (presently HLA) to conduct the geophysical tasks. A
technical report describing the methodology, results, and conclusions of the
geophysical survey was prepared in February 1993 (ABB-ES, 1993). The following
paragraph presents a brief description of the geophysical field program.

Data from the EM and MAG surveys were collected along parallel east to west lines
spaced 40 feet apart. The survey lines were oriented with a magnetic compass and
measuring tape. Data were collected at stations located along each survey line

at 10-foot intervals. These lines were later surveyed by a Florida-licensed
surveyor. The location of the lines and the plotted geophysical data are
presented on Figures A-1 through A-4 in Appendix A. The results of the

geophysical survey are presented in Section 5.3.

3.3 SURFACE SOIL ASSESSMENT. The surface soil assessment included the
collection of five surface soil samples during Phase IIA and twenty-five surface
soil samples during Phase IIB of the RI.

The five Phase I soil samples (15-SL-01 through 15-SL-05) were collected in
August 1992 at locations where surface geophysical anomalies were interpreted to
be present (Figure 3-2). Because these surface soil sample locations were biased
locations based on geophysical anomalies, additional surface soil samples (Phase
IIB) from other random locations were required to confirm the presence or absence
of chemicals detected during Phase IIB and to characterize the nature and extent
of contamination.

Twenty-five Phase IIB surface soil samples (15S001 through 155025) were collected
in December 1995 at locations shown on Figure 3-2. 1In addition to providing
unbiased sampling locations, these samples also support the ecological (potential
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exposure to terrestrial wildlife) and human health (exposure of transient persons
to site soil) risk assessments. Locations were determined using the systematic
sampling method where a point is chosen at random along a transect, and then
samples are collected at equidistant intervals thereafter (Gilbert, 1987; USEPA,
1989a). Surface soil samples were collected from the land surface to a maximum
depth of 12 inches bls using a decontaminated stainless-steel auger. Soil
samples were described using the Unified Soil Classification System and recorded
in a bound field logbook by ABB-ES (presently HLA) personnel.

The surface soil samples were analyzed for Contract Laboratory Program (CLP)
(Naval Energy and Environmental Support Activity [NEESA] Level D) TCL VOCs,
SVOCs, pesticides and PCBs, and TAL inorganic analytes.

Background screening criteria were established by collecting background surface
soil samples across the installation from each USDA soil type identified at NAS
Whiting Field. These surface soil background data are presented in Subsection
3.3.1 of the GIR (ABB-ES, 1998). The arithmetic mean of analytes detected in the
background soil samples was calculated by summing individual analyte concentra-
tions and then dividing the sum by the number of samples from which the analytes
were detected. Samples were then compared to twice the arithmetic mean of
analyte concentrations detected in background surface soil samples associated
with the Troup loamy sand soil type. The surface soil sampling results are
discussed in Section 5.3 of this report.

3.4 SUBSURFACE SOIL ASSESSMENT. The subsurface RI at Site 15 included a PCPT
investigation, split-spoon sampling conducted during monitoring well installa-
tions, and test pit excavation and sampling. Lithologic descriptions for the
PCPT soundings are presented in Phase I Technical Memorandum No. 1, Geological
Assessment (ABB-ES, 1992¢). Lithologic descriptions generated during the
installation of monitoring wells during Phase IIA are presented in Phase IIA
Technical Memorandum No. 2, Geological Assessment (ABB-ES, 1995a). Additional
lithologic descriptions for selected monitoring wells generated during Phase IIB,
as well as all lithologic data described above and the monitoring well associated
with Site 16, are presented in Appendix D of this report. A summary of the
Site 15 lithology is presented in Section 5.6 of this report.

3.4.1 PCPT Screening Two PCPT explorations (1991 and 1995) were performed at
Site 15. The location of the PCPT explorations are presented on Figure 3-3.

The PCPT exploration conducted in April 1991 consisted of using a stainless-steel
cone tip (equipped with electronic sensors) connected to stainless-steel rods
that was hydraulically pressed into the ground. Measurements of end-bearing
resistance, friction resistance, and pore pressure were recorded from the sensors
throughout each exploration. The analog signals from the cone tip sensors were
digitized for data logging, and analysis of the digital data was completed in the
field using a data acquisition software system. Based on the cone readings, a
lithologic description of the soil was computed with the aid of the software
package.

The cone tip was advanced until the friction resistance of the soil exceeded the
power of the hydraulic system (refusal); the exploration was then terminated.
The primary purpose of extending the boring explorations was to collect in situ
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groundwater samples as described in Phase I Technical Memorandum No. 5,
Groundwater Assessment (ABB-ES, 1992a). A summary of the exploration designa-
tions, completion dates, proposed and actual depths, and the 1lithologic
descriptions for the explorations are presented in Phase IIA Technical Memorandum
No. 2, Geological Assessment (ABB-ES, 1995a).

3.4.2 Split-Spoon Sampling Lithologic data were also recorded during monitoring

well installation. A 2-foot split-spoon sample was collected for wvisual
inspection by an ABB-ES (presently HLA) geologist. All data were entered into
a bound logbook. Detailed soil descriptions and other pertinent data are

presented in the boring logs for the soil boring investigation located in Phase
ITA Technical Memorandum No. 2, Geological Assessment (ABB-ES, 1995a) and
Appendix D of this report. Split-spoon samples were generally collected at 5-
foot intervals during drilling of the monitoring wells. Monitoring well
installations for Phase IIB were conducted in conjunction with the previous
hydrogeologic and groundwater investigations (summarized in Phase IIA Technical
Memoranda Nos. 4 [ABB-ES, 1995d] and 5 [ABB-ES, 1995c], respectively).

3.4.3 Test Pitting Ten test pits were excavated at Site 15 during the period
of September 31 through August 4, 1992, following the completion of the
geophysical survey. UXB International, Inc. (UXB), from Chantilly, Virginia, was
subcontracted by ABB-ES (presently HLA) to conduct the test pit excavation.

The test pits were excavated at locations where a geophysical anomaly indicated
the potential for buried materials (Figure 3-3). The purpose of conducting the
test pits was to characterize waste materials, if present, by description of the
waste present, and chemical analysis of subsurface soil samples. Test pit logs
are located in Appendix D of this report.

Prior to excavating the test pits, vegetation was cleared, then the proposed test
pit area was surveyed by UXB with a hand-held MAG, a terrain conductivity meter
(FEREX™ 4.021), and a metal detector. The four corners of each test pit were
staked. The staked locations were referenced to grid coordinates defined for the
geophysical survey. A backhoe was used to excavate a rectangular pit. During
the excavation the physical description of each soil layer and waste type was
recorded in the field logbook. A subsurface soil sample was collected directly
from the backhoe bucket during the excavation. Following sample collection, the
test pit was backfilled with the excavated soil.

Five subsurface soil samples (15850201, 15SS0502, 15850603, 15SS0804, and
15851005) were collected from five of the ten test pits excavated. Sample depths
ranged from 5 to 6 feet bls to deeper 10 to 12 feet bls intervals within the test
pits. The locations of the test pits are presented on Figure 3-3. Sampling
results are discussed in Section 5.6 of this report.

3.5 HYDROGEOLOGIC ASSESSMENT. The hydrogeologic assessment of Southwest
Disposal Area included Site 15 (Southwest Landfill), Site 16 (Open Disposal and
Burning Area), an adjacent site, and utilized groundwater monitoring wells
associated with underground storage tank (UST) Site 1466, the South Aviation
Gasoline Tank Sludge Disposal Area (identified in IR program as Site 7), an
upgradient UST site. Sites 31A (Sludge Drying Beds) and 31B (Sludge Disposal
Area) are also adjacent sites; however, hydrologic data from these sites have not
been included. Hydrogeologic data from Sites 15, 16, and 1466 were combined to
provide a larger data set for a better understanding of the hydrogeologic
conditions at Site 15 and other sites in the area.
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The hydrogeologic field investigation activities included collecting water-level
data from 42 monitoring wells (Figure 3-4) and conducting slug test analyses on
seven monitoring wells. Monitoring well construction details for these sites are
presented in Table 3-1. Results of the hydrogeologic assessment are presented
in Section 5.2 of this report.

3.6 GROUNDWATER ASSESSMENT. Groundwater assessment activities included
collecting groundwater samples with a PCPT sampler during Phases I and IIB as
well as collecting groundwater samples from monitoring wells installed in Phases
ITIA and IIB.

The PCPT groundwater sampling program for Site 15 was conducted in April 1991
during the Phase I investigation in conjunction with the PCPT subsurface
exploration to verify the potential contamination of groundwater downgradient of
the site. Four groundwater samples were collected from locations WHF-15-CPT-01,
WHF-15-CPT-02, WHF-15-CPT-03, and WHF-15-CPT-04 using the PCPT sampling technique
(ABB-ES, 1995c). Groundwater sample depth was determined based on subsurface
exploration data (lithology and pore pressure) collected from the PCPT soundings.
The PCPT groundwater sample was analyzed for VOCs and TAL metals.

In September of 1995, an in situ groundwater sampling program using PCPT
technology was conducted to screen for contaminants hydrogeologically down-
gradient of Site 15 to aid in the placement of additional monitoring wells to be
installed during the Phase IIB field program. Five locations were investigated
at Site 15 (Figure 3-4). The PCPT exploration consisted of pushing a hollow
stainless-steel rod to depth to collect groundwater samples in an integral
sampling chamber. The sample chamber was hermetically sealed at depth and
brought to the surface where the sample was transferred to appropriate sample
containers placed on ice and shipped to an off-site analytical laboratory.

Groundwater samples were collected from four intervals at each location. The
initial sample was collected near the potentiometric surface of groundwater and
subsequent samples were collected at 20-foot intervals below the initial sample
point. Samples were collected and analyzed for selected VOCs. The location of
the PCPT sample is presented on Figure 3-3, and the analytical results of the
PCPT sampling are presented in Section 5.7 of this report and in the Phase I
Technical Memorandum No. 1, Geological Assessment (ABB-ES, 1992c).

The groundwater monitoring well WHF-15-1 was installed during the Verification
Study (Geraghty & Miller, 1986). During the Phase IIA investigation (in 1993),
ten additional groundwater monitoring wells (WHF-15-2I, WHF-15-2S, WHF-15-2D,
WHF-15-3D, WHF-15-31, WHF-15-3S, WHF-15-4S, WHF-15-55, WHF-15-6D, and WHF-15-685)
were installed. Groundwater samples were collected from the 11 existing
monitoring wells at Site 15 between November 3 and December 3, 1993. Based on
the analytical vresults from these groundwater samples, eight additional
monitoring wells (WHF-15-5I, WHF-15-5D, WHF-15-7S, WHF-15-71, WHF-15-7D, WHF-15-
85, WHF-15-81, and WHF-15-8D) were installed. The monitoring well locations are
presented on Figure 3-4, and the groundwater analytical data are discussed in
Section 5.7.

Generally, shallow monitoring wells are identified with an "S" at the end of the
well number (e.g., WHF-15-7S). These wells have been screened at the water table
and well vary in depth from 30 to 107 feet deep. The intermediate monitoring
wells, identified with an "I" at the end of the well number, are clustered with
the shallow and deep wells and are screened from 63 to 121 feet
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Table 3-1

Summary of Monitoring Well Construction Details

Remedial Investigation Report
Site 15, Southwest Landfill
Naval Air Station Whiting Field

Milton, Florida
Monitoring Rl Phase V\{ell St?fr:c’:e TOC': Total Ap%g);r:late
We" ' of Wel_l ' Size Elevation Elevation Well Depth Interval

Designation Completion {inches) (feet msl) (feet msl) (feet BTOC) (feet BTOC)
Southwest Landfill and Adjacent Areas
Site 15, Southwest Landfill
WHF-15-1 Vs 4 64.17 66.35 73.60 63 to 73
WHF-15-28 A 2 57.18 590.58 32.90 17 to 32
WHF-15-2i 1A 2 57.24 60.10 63.20 53 to 63
WHF-15-2D A 2 57.05 58.39 112.44 107 to 112
WHF-15-3S A 2 67.35 69.29 37.94 22 to 37
WHF-15-3| A 2 67.26 69.69 87.83 77 to 87
WHF-15-3D A 2 67.84 69.44 119.48 109to 119 .
WHF-15-4S A 2 140.62 143.29 109.15 94 to 109
WHF-15-5S A 2 101.73 104.14 68.18 58 to 68
WHF-15-5I A 2 102.05 105.17 98 88 to 98
WHF-15-5D HA 2 102.81 106.11 128.38 118 to 128
WHF-15-6S 1A 2 71.87 74.29 43.73 28 to 43
WHF-15-6D A 2 72.56 75.08 123.36 113 10 123
WHF-15-7S B 2 116.96 120.18 88.85 73 to 88
WHF-15-7i 1B 2 116.59 119.85 1218 111 to 121
WHF-15-7D 1B 2 116.36 119.49 147.53 137 to 147
WHF-15-85 I8 2 77.03 79.67 55 40 to 55
WHF-15-8| 1B 2 76.69 79.48 85.2 75 to 85
WHF-15-8D B 2 76.19 79.08 115 105 to 115
Site 16, Open Disposal Burning Area
WHF-16-1 VS 4 47.47 50.04 43.00 33 t0 43
WHF-16-2 | 4 79.38 82.19 74.20 69 to 74
WHF-16-28 A 2 80.77 83.66 49.80 34 to 49
WHF-16-21 A 2 78.02 80.60 130.14 120 to 130
WHF-16-3S 1A 2 48.60 51.69 23.25 8to 23
WHF-16-3| A 2 48.73 51.31 52.87 47 to 52
WHF-16-3ll A 2 48.60 51.22 78.91 73to 78
WHF-16-3D A 2 48.64 51.40 118.08 108 to 118
WHF-16-4S A 2 52.19 54.79 22.38 7t0 22
WHF-16-4il A 2 50.62 53.01 64.80 54 to 64
WHF-16-4D HA 2 49.88 52.87 122.54 112to 122
WHF-16-5 A 2 - 37.54 13.50 3to 13
WHF-16-6S B 2 83.67 56.57 26 11 to 26

See notes at end of table.
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Table 3-1 (Continued)
Summary of Monitoring Well Construction Details

Remedial Investigation Report
Site 15, Southwest Landfill
Naval Air Station Whiting Field

Milton, Florida
Monitoring Rl Phase V\{ell St?fr;ge TO(._‘, Total Ap ggigate
}Nell . of Wel! . Size Elevation Elevation Well Depth Interval

Designation Compiletion {inches) (feet msl) {feet msl) (feet BTOC) ffeet BTOC)
Southwest Landfill and Adjacent Areas
Site 16, Open Disposal Burning Area (Continued)
WHF-16-6D B 2 53.68 56.77 62.1 52 to 62
WHF-16-7S B 2 35.05 38.27 14 4to 14
WHF-16-71 iiB 2 35.14 38.17 46.5 36 to 46
WHF-16-7D B 2 35.19 38.05 75.2 6510 75
Site 1466
WHF-1466-6S B 2 173.40 173.09 131 121 to 131
WHF-1466-6l iB 2 173.01 173.06 160 150 to 160
WHF-1466-6D B 2 173.21 173.05 190.5 180 to 180
WHF-1466-6DD iB 2 172.86 172.80 220 210 to 220

Notes: Rl = remedial investigation.

ms| = mean sea level.
TOC = top of casing.

BTOC = below top of casing.

VS = Verification Study.
| = Remedial Investigation Phase .

A = Remedial Investigation Phase IIA.
IIB = Remedial Investigation Phase HB.

- = not available.
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bls. The deep wells identified with a "D" at the end of the well number are the
deepest wells in the cluster and range from 112 to 147 feet bls. A summary of
the monitoring well classification is presented in Table 3-2.

Table 3-2
Classification of Monitoring Wells

Remedial Investigation Report
Site 15, Southwest Landfill
Naval Air Station Whiting Field

Milton, Florida
Location ldentifier Total Depth
Shallow WHF-15-28 32
WHF-15-38 37
WHF-15-4S 109
WHF-15-5S 68
WHF-15-68 43
WHF-15-78 88
WHF-15-88 55
Intermediate WHF-15-2| 6
WHF-15-3! 87
WHF-15-51 98
WHF-15-71 121
WHF-15-8! 85
Deep WHF-15-2D 112
WHF-15-3D 119
WHF-15-5D 128
WHF-15-6D 123
WHF-15-7D 147
WHF-15-8D 115

During the Phase IIA investigation, groundwater samples were collected from
monitoring wells using a Teflon™ bailer after purging the monitoring wells with
either a submersible or bladder pump. The groundwater samples were analyzed for
CLP (NEESA Level C) TCL VOCs, SVOCs, pesticides and PCBs, and TAL inorganics.

Groundwater samples were collected during Phase IIB of the RI (July 31 and
November 20, 1996) from 18 monitoring wells at Site 15. The groundwater samples
were collected using low-flow sampling techniques and were analyzed for CLP
(NEESA Level D) TCL VOCs, SVOCs, pesticides and PCBs, and TAL inorganic analytes.
Samples for TAL inorganic analysis were unfiltered (total analysis) if turbidity
was below 10 nephelometric turbidity units (NTUs). If turbidity was greater than
10 NTUs, an additional groundwater sample was collected and filtered (dissolved-
phase inorganics) using a 45-micron filter. The purpose of the additional
groundwater sample was to assess uncertainty associated with a turbid unfiltered
groundwater sample.

Analyses were also conducted to assess secondary water quality parameters and
provide data for assessing remedial alternatives in the FS. The analyses
included alkalinity, chloride, sulfates, color, hardness, ammonia nitrates, total
Kjeldahl nitrogen, nitrate and nitrite, pH, phosphorous, total dissolved solids,
and sulfides. '
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4.0 SITE-SPECIFIC DATA QUALITY ASSESSMENT

This chapter describes how the data generated during Phase IIB of the RI at Site
15 were managed and evaluated. Section 4.1 describes the analytical program and
data management for the RI at Site 15. Section 4.2 summarizes the precision,
accuracy, representativeness, comparability, and completeness (PARCC) report on
the data. Section 4.3 presents a summary of the Data Quality Assessment.

The soil and groundwater samples collected during Phase IIA of the RI were
qualified according to USEPA functional guidelines for evaluation of organic
(USEPA, 1991b) and inorganic (USEPA, 1988) analytical data analyzed using USEPA
CLP protocol. The Data Quality Objective (DQO) assessment for the Phase TIA soil
samples 1s presented in detail in RI Phase IIA Technical Memorandum No. 3
(ABB-ES, 1994). The DQO assessment for the Phase IIA groundwater samples is
presented in detail in RI Phase ITIA Technical Memorandum No. 5 (ABB-ES, 1995¢).

4.1 ANALYTICAL PROGRAM. Environmental and quality control samples collected
during the Phase IIB of the RI at Site 15 were analyzed using field screening
methods and laboratory analytical methods. Site 15 analytical results and
quality control data is included with sample delivery groups (SDGs) WF008, WF009,
WF024, WF025, WF026, WF037, WF053, and WF054. The field QC data are presented
in Appendix B of this report. Sampling locations are presented in Chapter 3.0
and sample results are presented in Chapter 5.0 of this report. The analytical
data are presented in Appendix E (soil data) and Appendix F (groundwater data),

Environmental samples (surface soil and groundwater) were collected and analyzed
at an off-site laboratory using CLP methodology (USEPA, 1986a) for analysis of
VOCs, SVOCs, pesticides and PCBs, total recoverable petroleum hydrocarbons
(TRPH), metals and cyanide. Some groundwater samples were also analyzed for wet
chemistry analyses. The laboratory analytical program is described in more
detail in Section 2.2 of the NAS Whiting Field GIR (ABB-ES, 1998).

Analytical results obtained for all environmental samples during the RI sampling
events were submitted as NEESA Level D (USEPA Level IV) analytical packages for
VOCs, SVOCs, pesticides, PCBs, TRPH, metals, cyanide, and wet chemistry.

4.2 DATA REVIEW. Data wvalidation is the technical review of individual
analytical results relative to the following criteria:

. DQOs and the QAPP in the NAS Whiting Field Work Plan (E. C. Jordan Co.,
Inc., 1990 and ABB-ES, 1995b).

. NEESA guidance document 20.2-047B, Sampling and Chemical Analysis

Quality Assurance Requirements for the Navy Installation Program
(NEESA, 1988).

. USEPA, CLP National Functional Guidelines for Organic Data Review,
February 1994 (USEPA, 1994a).

. USEPA, CLP National Functional Guidelines for Inorganic Data Review,
February 1994 (USEPA, 1994b).
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The data validation process is described in Section 2.3 of the NAS Whiting Field
GIR (ABB-ES, 1998).

The data were reviewed, validated, and evaluated using the PARCC criteria
specified in the DQOs. PARCC criteria are described in Section 2.3 of the NAS
Whiting Field GIR (ABB-ES, 1998). The Site 15 Phase IIB soil and groundwater
analytical data was validated by Laboratory Data Consultants, Inc. (LDC), of
Carlsbad, California, in 1996-97. The subsections below summarize the PARCC
criteria evaluation of the analytical data.

4.2.1 Precision Precision is a measure of the agreement or repeatability of a
set of replicate results (relative percent difference [RPD]) obtained from
duplicate laboratory analyses of samples collected from the same location and
depth interval. Precision for analytical data collected during the RI sampling
events was evaluated using results of field duplicate samples, laboratory
duplicate samples, matrix spike and matrix spike duplicate (MS/MSD) samples,
and/or consecutive laboratory control samples. The evaluation of precision for
the field duplicate samples at Site 15 are presented in Table 4-1 and summarized
below.

Organic Analvtes. The RPD criteria for four organic analytes (acetone, bis(2-
ethylhexyl)phthalate, 4,4'-dichlorodiphenyltrichloroethane ([DDT], and 1,2-
trichloroethene) did not meet the 30 percent control limit for at least one SDG
as shown in Table 4-1. All other organic analytes were within the control limit
for RPD. Since acetone is widely recognized as a laboratory contaminant, the
acetone spike in the sample and duplicate may not have been introduced in the
field. Furthermore, the high imprecision of acetone (as high as 133 percent RPD)
may be the result of poor laboratory instrument stability rather than improper
sample collection and handling.

Inorganic Analytes. The RPD criteria for six inorganic analytes (chromium,
copper, iron, lead, and nickel) in at least one groundwater SDG did not meet the
30 percent control limit (Table 4-1). The RPD criteria for one inorganic analyte
(nickel) in one surface soil sample (15502001) did not meet the 50 percent
control limit (Table 4-1). According to the data validation (LDC, 1996), the
exceedances in the inorganic analytes are considered moderately imprecise.
Exceedances of RPD values may have been due to sample heterogeneity or poor
laboratory instrument stability.

4.2.2 Accuracy Accuracy is a measure of the agreement between the true value
and the value measured using an analytical method (percent recovery). Accuracy
also is evaluated during data validation by assessing initial and continuing
calibration data for the analytical instrument. Accuracy for analytical data
collected during the RI sampling events was assessed by evaluating percentage
recoveries for MS/MSD samples, surrogate recoveries, laboratory control samples,
and initial and continuing calibration standard results. A summary of accuracy
exceedances for MS/MSD samples at Site 15 is presented in Table 4-2 and
summarized below.

The percent recovery for some of the MS/MSD samples was above or below the target
range; therefore, some analytical results may be biased high or low. Some of the
analytical results for SVOCs and inorganic analytes were qualified based on the
evaluation of percent recovery. According to the data validation (LDC, 1996),
the results of organic and inorganic MS/MSD analyses indicate that an acceptable
level of accuracy was attained.
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Table 4-1

Precision Summary for Soil and Groundwater Field Duplicate Samples

Remedial Investigation Report
Site 15, Southwest Landfiil
Naval Air Station Whiting Fieid

Milton, Florida
Sample Duplicate RPD Control
SDG Number Sample ID Compound Concentration Concentration (%) Limit
) (0,) (%)
Soil
WF008
Organics (vg/kg) 15802001 Acetone 5 ND NC 50
Methylene chloride ND 5 NG 50
TAL Metals (mg/kg) 15802001 Aluminum 4,630 5,470 17 50
Arsenic 1.2 1.1 9 50
Barium 5.6 6.6 16 30
Beryllium 0.13 0.13 0 50
Calcium 22.2 25.2 13 50
Chromium 3.0 37 21 50
Copper 1.9 24 23 50
Iron 2,500 2,950 17 50
Lead 59 59 0 50
Magnesium 85.0 107 23 50
Manganese 75.2 87.1 15 50
Mercury 0.02 0.02 0 50
Nickel 2.4 9.1 117 50
Selenium 0.33 ND NC 50
Vanadium 5.7 7.1 22 50
Zinc 3.0 4.1 31 50
Cyanide ND ND NC 50
TRPH ND ND NC 50
Organics (#g/kg) 15801701 Acetone 6 4 40 50
TAL Metals (mg/kg) 15501701 Aluminum 13,700 9,290 38 50
Arsenic 37 4.3 15 50
Barium 44 3.8 15 50
Beryllium 0.1 0.1 0 50
Calcium 237 20.4 15 50
Chromium 14.8 14.0 6 50
Copper 2.6 25 4 50
Iron 11,800 10,400 13 50

See notes at end

of table.
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Precision Summary for Soil and Groundwater Field Duplicate Samples

Table 4-1 (Continued)

Remedial Investigation Report
Site 15, Southwest Landfill
Naval Air Station Whiting Field

Milton, Florida
Sample Duplicatg RPD antn:ol
SDG Number Sample ID Compound Concentration Concentration (%) Limit
(D,) 0,;) (%)
TAL Metals (mg/kg) {Continued)
Lead 47 4.1 14 50
Magnesium 51.2 41.8 20 50
Manganese 10.8 6.8 45 50
Nickel ND 3.0 ~NC 50
Selenium ND 0.25 NC 50
Vanadium 35.9 31.8 12 50
Zinc 1.5 1.1 31 50
WF009 ,
Organics (wg/kg) 15500101 Acetone 6 7 15 50
bis(2-Ethylhexyl)phthalate ND 1,700 NC 50
TAL Metals (mg/kg) 15500101 Aluminum 9,280 10,800 15 50
Arsenic 2.0 1.9 5 50
Barium 6.6 7.8 17 50
Beryllium 0.12 0.13 8 50
Calcium 21.6 23.9 10 50
Chromium 8.4 8.0 5 50
Copper 34 3.9 14 50
lron 5,120 5,700 11 50
Lead 47 3.6 26 50
Magnesium 109 132 19 50
Manganese 36.4 39.9 9 50
Mercury 0.02 0.02 0 50
Nickel 5.0 2.4 70 50
Potassium 169 ND NC 50
Vanadium 13.3 15.1 13 50
Zinc 4.1 5.0 22 50
Cyanide ND ND NC 80
See notes at end of table.
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Table 4-1 (Continued)
Precision Summary for Soil and Groundwater Field Duplicate Samples
Remedial Investigation Report
Site 15, Southwest Landfill
Naval Air Station Whiting Field
Milton, Florida
Sample Duplicate_ RPD antl_'ol
SDG Number Sample ID Compound Concentration Concentration (%) Limit
(D1) {D.) (%)
Groundwater
WF024
Organics {ug/kg) 15G00701 Acetone 2 ND NC 30
TAL Metals (mg/kg) 15G00701 Aluminum 161 173 7 30
Barium 16.6 19.3 21 30
Calcium 356 360 1 30
Chromium 29 20 37 30
Iron 183 202 10 30
Lead 0.70 0.60 15 30
Magnesium 433 422 30
Manganese 2.8 2.6 30
Sodium 1,530 1,610 30
Vanadium ND 1.2 NC 30
Zinc 34 3.6 6 30
Cyanide 26 3.2 21 30
WF025
Organics (pg/kg) 15G00601 Acetone 5 8 46 30
1,2-Dichloroethene 1 30
Chlorobenzene 5 5 0 30
Ethylbenzene ND 1 NC 30
1,4-Dichlorobenzene 12 12 30
Naphthalene 4 4 30
Diethylphthalate 1 1 0 30
TAL Metals (mg/kg) 15G00601 Aluminum 89.4 55.8 46 30
Arsenic 8.0 7.8 30
Barium 67.6 63.7 30
Calcium 3,690 3,620 30
Iron 31,000 30,500 30
Lead 0.90 ND NC 30
Magnesium 1,940 1900 30
Manganese 139 136 30
Potassium 2460 2340 30
See notes at end of table.
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: Table 4-1 (Continued)
Precision Summary for Soil and Groundwater Field Duplicate Samples

Remedial Investigation Report
Site 15, Southwest Landfill
Naval Air Station Whiting Field

Milton, Fiorida
Sample Duplicate RPD antrol
SDG Number Sample ID Compound Concentration Concentration (%) Limit
() 0,) (%)
TAL Metals {mg/kg) (Continued)
Sodium 2,630 2,590 30
Zinc 34 33 30
Cyanide ND 8.1 NC 30
WF026
Organics {pg/kg) 15G00803 Acetone 25 5 133 30
2-Butanone 7 ND NC 30
Trichioroethene 4 4 0 30
bis (2-Ethylhexyl)phthalate 2 1 67 30
4.4-DDT 0.16 0.079 68 30
TAL Metals (mg/kg) 15G00803 Aluminum 187 146 25 30
Barium 10.6 10.8 2 30
Calcium 1,440 1,170 21 30
Chromium 29 ND NC 30
Cobalt ND 24 NC 30
Copper 4.0 2.4 50 30
lron 194 175 10 30
Lead 0.80 0.50 46 30
Magnesium 322 296 8 30
Manganese 33.1 329 0.6 30
Potassium 522 ND NC 30
Sodium 5,350 5,380 0.6 30
Vanadium 2.0 1.5 29 30
Zinc 176 178 1 30
Cyanide 1.6 4.2 90 30
WFQ37
Organics {pg/kg) 15G00803 Trichloroethene 5 5 0 30

See notes at end of table.
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Table 4-1 (Continued)
Precision Summary for Soil and Groundwater Field Duplicate Samples
Remedial Investigation Report
Site 15, Southwest Landfill
Naval Air Station Whiting Field
Milton, Florida
Sampie Duplicate RPD Contfol
SDG Number Sample ID Compound Concentration Concentration (%) Limit
D)) (D,) (%)
WF053
Organics (pg/kg) 15G00602 Trichloroethene 2 2 0 30
TAL Metals (mg/kg)  15G00602 Aluminum ND 29.9 NC 30
Barium 13.0 13.0 0 30
Calcium ‘ 676 675 0.1 30
Chromium 3.3 4.2 24 30
Iron 33.8 92.6 93 30
Magnesium 504 490 3 30
Manganese 2.3 27 16 30
Sodium 2,870 2,740 30
Zinc 3.1 3.4 30
Organics (ug/kg) 15G00703 1,2-Trichioroethene 1 2 67 30
Trichloroethene 36 38 5 30
1,1-Dichloroethene 2 ND NC 30
TAL Metals (mg/kg) 15G00703 Aluminum 43.6 108 14 30
Antimony ND 21.2 NC 30
Barium 6.6 6.2 30
Calcium 587 549 30
Chromium 106 13.4 23 30
Copper 29 4.5 43 30
fron 107 115 7 30
Lead ND 5.1 NC 30
Magnesium 280 266 30
Manganese 6.9 6.5 30
Nickel 10.9 20.3 60 30
Sodium 2,040 1,820 11 30
Zinc 52 6.1 16 30
See notes at end of table,
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Table 4-1 (Continued)
Precision Summary for Soil and Groundwater Field Duplicate Samples

Remedial Investigation Report
Site 15, Southwest Landfill
Naval Air Station Whiting Field

Milton, Florida
Sampie Duplicate RPD Control
SDG Number Sample ID Compound Concentration Concentration (%) Limit
(D) D,) (%)
WF054
Organics (rg/kg) 15G00801 Chlorobenzene 4 4 0 30
TAL Metals (mg/kg)  15G00801 Aluminum 143 116 21 30
Arsenic 20 ND NC 30
Barium 347 37.3 30
Calcium 1,870 2,010 7 30
Copper 5.2 26 67 30
ron 4,760 4,940 30
Magnesium 1,370 1,470 30
Manganese 84.6 91.4 30
Mercury ND 0.07 NC 30
Sodium 1,830 1,960 7 30
Thallium ND 0.90 NC 30
Zinc 8.5 6.6 25 30
Notes: SDG = sample delivery group.
ID = identification.
RPD = relative percent difference.
% = percent.
ug/kg = micrograms per kilogram.
ND = not detected.
NC = not calculable.
TAL = target analyte list.
mg/kg = milligrams per kilogram.
TRPH = total recoverable petroleum hydrocarbons.
D, -D.
RPD = 100 x —I—&—L (1
0.5(D,+D,)
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Table 4-2

Accuracy Exceedances for MS/MSD Samples

Remedial Investigation Report
Site 15, Southwest Landfill
Naval Air Station Whiting Field

Milton, Florida

SDG Number MS/MSD Sample ID Analyte s, | e

Surface Soil

WFQ08

Organics (ug/kg) 15502001 1,4-Dichlorobenzene -/14 28 to 104
1,2,4-Trichlorobenzene -/12 38 to 107
Acenaphthene - -
2,4-Dinitrotoluene 100/94 28 to 89
Pyrene -/6 351t0 142

WF009

Organics (pg/kg) 15800101 2-Chlorophenol 16/ 25 to 102
1,4-Dichlorobenzene 0/0 28 to 104
1,2,4-Trichlorobenzene 0/3 38 to 107
Acenaphthene 0/9 31to 137
Pentachiorophenol 10/~ 17 to 109
Pyrene 0/0 35 to 142

Groundwater

WF024 15G00701 4-Nitrophenol 100/102 10 to 80
2,4-Dinitrotoluene 102/106 24 to 96
Pentachlorophenol 9/103 9to 103

WF025 15G00601 4-Nitrophenol 99/102 10 to 80
2,4-Dinitrotoluene 101/103 24 to 96
Pentachlorophenol 124/130 9 to 103

WF026 15G00803 4-Chloro-3-methyiphenol 99/-- 23 to 97
4-Nitrophenol 108/114 10 to 80
Pentachlorophenol 104/104 9 to 103
2,4-Dinitrotoluene -/100 24 to 96

WF037 15G00803 - - -

WF053 15G00602 -- - -

WF054 15G00801 - - -

ID = identification.
% = percent.
- = not detected.

Notes: MS/MSD = matrix spike and matrix spike duplicate.
SDG = sample delivery group.
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A summary of the surrogate spike samples and the surrogate compounds that were
outside control limits for the Phase IIB samples collected at Site 15 is
presented in Table 4-3. The required control limits were also identified for
each surrogate compound. All the samples associated with these surrogates were
qualified in accordance with the USEPA functional guidelines as presented in
Subsection 3.3.4 of the GIR (ABB-ES, 1998).

Initial calibrations were performed to ensure that the instrument was capable of
producing acceptable qualitative and quantitative data for TCL VOCs. Initial
calibration demonstrates that the instrument is capable of acceptable performance
in the beginning of the analytical run and of producing a linear calibration
curve. Continuing calibrations were performed to ensure that the instrument was
capable of reproducing acceptable qualitative and quantitative data.

Continuing calibration establishes the 12-hour relative response factor (RRF) on
which the quantitations are based and checks satisfactory performance of the
instrument on a day-to-day basis. Initial and continuing calibrations for
organic analytes are measured by the percent relative standard deviation (%RSD)
for initial calibrations and the percent difference (%D) for continuing calibra-
tions. Table 4-4 summarizes the organic compounds that exceeded the initial or
continuing calibrations for surface soil and groundwater samples collected at
Sites 15.

The evaluation of the %RSD for the initial calibrations and the %D for the
continuing calibrations indicate that the response factors for the system
performance check compounds generally met the required criteria for VOCs, SVOCs,
pesticides, and PCBs. Samples associated with those SDGs in which certain VOCs,
SV0Cs, pesticides, and PCBs exhibiting an RRF which does not meet the minimum
requirements were qualified as J/UJ.

4.2.3 Representativeness Representativeness is the degree to which the data
obtained from an environmental sample accurately reflects the presence or absence
of contamination at a site. Field quality control samples (including source
water blanks, equipment rinse blanks, and trip blanks) and laboratory quality
control samples (including method blanks [organic analyses] and preparation
blanks [inorganic analysis]) were used to assess representativeness. Represe-
ntativeness also is assessed by review of the adherence to extraction and
analysis holding times. The evaluation of representativeness in field quality
control samples for Site 15 SDGs is presented in Table 4-5 and summarized below.

Trip Blanks. Acetone and methylene chloride were detected in trip blanks
with a concentration ranging from 2 to 19 micrograms per liter (ug/f) for
acetone and 1 to 2 pg/f for methylene chloride. Both acetone and methylene
chloride are widely recognized as laboratory contaminants commonly
introduced during the calibration or cleaning of equipment.

Environmental samples associated with the trip blanks with results greater
than the instrument detection limit (IDL) but less than 10 times the amount
detected in the trip blank were appropriately annotated with a J or UJ
qualifier (LDC, 1996).

Rinsate Blanks. One VOC (acetone) was detected at concentrations ranging
from 6-12 ug/l in surface soil and groundwater rinsate blanks. One SVOC
(di-n-butylphthalate) was detected at concentrations ranging from 3 to 6
ug/ k.

WHF-S15.R
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Table 4-3
Accuracy Summary for Surrogate Recoveries Outside QC Criteria

Remedial Investigation Report
Site 15, Southwest Landfill
Naval Air Station Whiting Field

Milton, Florida
SDG Number Sample ID Spiked Analyte ?Rl:t:g\g/:rt; Q(pcem:)s
(%R)

WF008 15502501 Decachlorobiphenyl 54 60 to 150
WF024 BKG00203 Decachlorobiphenyl 52/48 60 to 150
WF025 15G00101 Decachlorobiphenyl 21/20 60 to 150
15G00303 Tetrachloro-m-xylene 57/58 60 to 150

15G00502 Tetrachioro-m-xylene 155/162 60 to 150

15R01301 Decachlorobiphenyl 59 60 to 150

15G00502RE Decachlorobiphenyl 53/54 60 to 150

WF026 15G00802 2-Fluorobiphenyl 161 43 to 116
Terphenyl-d14 163 33 to 141

15G00802R 2-Fiuorobiphenyl 182 43 to 116

Terphenyl-d14 153 33 to 141

15G00201 Decachlorobiphenyl 52/50 60 to 150

15G00202 Decachlorobiphenyl 58/58 60 to 150

16G00801 Decachlorobiphenyl 43/38 60 to 150

15G00803 Decachlorobiphenyt 58/58 60 to 150

16G00201 Decachlorobiphenyl 43/37 60 to 150

16G00203 Decachlorobiphenyi 44/43 60 to 150

16G00403 Decachlorobiphenyl 40/39 60 to 150

16G00403D Decachlorobiphenyl 47/46 60 to 150

16G00601 Decachlorobiphenyl 25/25 60 to 150

Notes: QC = quality control.
% = percent recovery.
SDG =
ID = identification.

sample delivery group.

WHF-S15.RI
PMW.06.98

4-11




Table 4-4
Summary of Compounds Exceedin;blr?strument Calibration for Site 15 SDGs
Remedial Investigation Report
Site 15, Southwest Landfill

Naval Air Station Whiting Field

Milton, Florida
SDG Compound Callint;:laatlion Continuir;ege[():)alibration Qualifier
(%RSD)

WF008 Nitrobenzene - 25.6 uJ
Pentachloropheno! - 29.6 UJ
2,4-Dinitrophenol - 42.0 Ud
4-Nitrophenol - 273 uJ
Pentachlorophenol - 34.8 UJ
3,3-Dichlorobenzidine -- 25.9 uJ
Benzo(b)fluoranthene - 27.7 UJ
Delta-BHC 21.7 - uJ
Aipha-BHC 203 - uJ

WF009 Nitrobenzene - 25.6 UJ
Pentachioropheno! - 29.6 uJ
2,4-Dinitrophenol - 42.0 uJ
4-Nitrophenol - 27.3 uJ
Pentachlorophenol - 34.8 (UN]
3,3"-Dichiorobenzidine - 25.9 (SN]
Benzo(b)fluoranthene - 27.7 UJ

WF024 Acetone 30.2 - J
Acetone 338 - J
Chloroethane - 295 J
Carbon disulfide - 30.8 J
Methylene chloride - 41.0 J
4-Nitroaniline - 28.7 J
Chrysene - 29.5 J
indeno(1,2,3-cd)pyrene - 28.1 J
Dibenz(a,h)anthracene - 340 J
Benzo(g,h,i)perylene - 37.6 J

WF025 Acetone 33.8 - J
Chloromethane 267 - J
Chloroethane 28.5 - J

See notes at end of table.
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Table 4-4 (Continued)
Summary of Compounds Exceeding Instrument Calibration for Site 15 SDGs
Remedial Investigation Report
Site 15, Southwest Landfill
Naval Air Station Whiting Field
Milton, Florida
SDG Compound Ca:?t;:;atlion Continuir;gsg)a fibration Qualifier
(%RSD)
WF025 (Continued)
Acetone 29.7 - J
2,4-Dinitrophenol - 29.9 J
4-Nitroaniline - 27.6 J
4,6-Dinitro-2-methylphenol - 30.7 J
Pyrene - 30.0 J
3,3"-Dichlorobenzidine - 37.0 J
2,4-Dinitrophenol - 35.6 J
4-Nitroaniline - 29.4 J
4,6-Dinitro-2-methyiphenol - 320 J
Pentachlorophenol - 27.8 J
3,3'-Dichlorobenzidine - 27.8 J
4,.4-DDT 236 - J
WF026 Acetone 33.8 - J
Chloromethane - 46.5 J
Chloroethane - 771 J
1,1-Dichloroethane - 28.6 J
2-Butanone - 30.3 J
Chloromethane -- 325 J
Chloroethane - 324 J
Acetone - 37.9 J
Carbon disulfide L 28.0 J
2-Butanone - 27.8 J
2,4-Dinitrophenol - 35.6 J
4-Nitroaniiine - 29.4 J
4,6-Dinitro-2-methylphenol - 320 J
Pentachlorophenol - 27.8 J
3,3"-Dichlorobenzidine - 27.8 J
4-Chloroaniline - 36.8 J
See notes at end of table.
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Table 4-4 (Continued)
Summary of Compounds Exceeding Instrument Calibration for Site 15 SDGs
Remedial Investigation Report
Site 15, Southwest Landfill
Naval Air Station Whiting Field
Milton, Florida
Initial Continuing Calibration .
SDG Compound Calibration (%D) Qualifier
(%RSD)
WF026 (Continued)
3-Nitroaniline - ' 37.9 J
2,4-Dinitrophenol - 29.3 J
4-Nitroaniline - ‘ 49.5 J
4,6-Dinitro-2-methyiphenol - 29.4 J
Pentachlorophenol - 29.6 J
3,3-Dichlorobenzidine - 541 J
alpha-BHC 22.2 - J
delta-BHC 22.1 - J
WF037 Di-n-octyiphthalate - 25.3 J
alpha-BHC 239 - J
WF053 Acetone - 36.4 J
Acetone 39.1 - J
Acetone - 36.4 J
Acetone - 30.3 J
Notes: SDG = sample delivery group.
%RSD = percent relative standard deviation for initial calibrations.
%D = percent difference for continuing calibrations.
-~ = not detected.
UJ = analyte was not detected above the reported sample instrument detection limit (IDL); however, the
reported concentration is approximate and may not reliably be presumed to be less than the IDL value.
BHC = benzene hexachloride.
J = anaiyte was positively identified and is reported as an approximate concentration.
DDT = dichlorodiphenyltrichloroethane.

WHF-815.8I
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Table 4-5

Representativeness Summary for Field QC Samples for Site 15 SDGs

Remedial Investigation Report

Site 15, Southwest Landfill

Naval Air Station Whiting Field

Milton, Florida

SDG: WF008 WF009 WF024 WF025 WF026
Sample ID: 15700101 15R00101 15T00201 15R00201 15R01201 § 15T01501 15701601 15R01301 15701701 15R01401
Collect Date: 12-09-95 12-11-95 12-11-95 12-11-95 7-31-96 8-5-96 8-8-96 8-7-96 8-12-96 8-14-96
Sample Type: Trip Rinsate Trip Rinsate Rinsate Trip Trip Rinsate Trip Rinsate

Blank Blank Blank Blank Blank Blank Blank Blank Blank Blank
Volatile Organic Compounds {pg/?)
Acetone 8 - 19 12 6 4 2 - - 6
Xylene {(total) - - - - - - - - - -
Methylene chloride - - - - - 2 1 - 1 -
Semivolatile Organic Compounds (ug/¢)
Di-n-butylphthalate NA 3 NA 4 6 NA NA 6 NA 6
bis (2-Ethylhexyl)phthalate NA - NA - - NA NA - NA -
Pesticides and PCBs (vg/?)
None detected
Inorganic Analytes (ug/t)
Aluminum NA 54.6 UJ NA 69.8 UJ 13.8 U NA NA - NA -
Barium NA 1.0J NA 1.0J - NA NA - NA -
Beryllium NA 0.21 UJ NA 0.29 UJ - NA NA - NA -
Calcium NA 226 U NA 58.5 UJ - NA NA - NA -
Cadmium - - - - - - - - - -
Chromium - - - - - - - - - -
Copper NA 5.0 UJ NA 6.5 UJ - NA NA - NA -
Iron NA 45.4 UJ NA 29.2 UJ 105U NA NA 53U NA 148 U
Lead - - - - - - - - - -
Manganese NA - NA - - NA NA - NA -
Mercury - - - - - - - - - -
Nickel NA -- NA 48.7 U - NA NA - NA -
Sodium NA - NA - 55.4 U NA "NA 26.6 NA -
Zinc NA 1.5 UJ NA 27d -- NA NA 18U NA 1.1
TRPH NA - NA - - NA NA - NA -
Cyanide NA - NA - 26 NA NA - NA 1.8

See notes at end of table.
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Table 4-5 (Continued)

Representativeness Summary for Field QC Samples for Site 15 SDGs

Remedial Investigation Report
Site 15, Southwest Landfili
Naval Air Station Whiting Field

Milton, Florida

SDG: WF037 WF053 WF054
Sample ID: 15F00201 15707201 15707301 15T07401 15T07501 15R03701 15T07601 15R03801
Collect Date: 11-20-96 7-27-97 7-28-97 7-29-97 7-30-97 7-27-97 8-4-96 8-597
Sample Type: Field Trip Trip Trip Trip Rinsate Trip Rinsate

Blank Blank Blank Blank Blank Blank Blank Blank
Volatile Organic Compounds (yg/2}
Acetone - - - - - - - -
Xylene (total) 2 - - - - - - -
Methylene chloride - - - - - - - -
Semivolatile Organic Compounds (ug/t)
Di-n-butylphthalate 4 - - - - - - -
bis(2-Ethythexy!)phthalate - - - - - - - -
Pesticides and PCBs (xg/?)
None detected
Inorganic Analytes (yg/?)
Aluminum - - - - - - - -
Barium 1.2 NA NA NA NA 1.6 NA -
Beryllium - - - - - - - -
Cadmium -- NA- NA NA NA - NA 47
Calcium 111 NA NA NA NA 134 NA 159
Chromium - NA NA NA NA 4.2 NA -
Copper 6.8 NA NA NA NA 21 NA 1.3
iron - NA NA NA NA 18.4 NA 13.3
Lead - NA NA NA NA - NA -
Manganese 0.43 NA NA NA NA 0.69 NA 0.48
Mercury - NA NA NA NA - NA 0.05
Nickel - NA NA NA NA - NA -
Sodium 26 NA NA NA NA 830 NA 20.0

See notes at end of table.




86°90"MINd

H'S1S-dHM

v

Table 4-5 (Continued)
Representativeness Summary for Field QC Samples for Site 15 SDGs

Remedial Investigation Report
Site 15, Southwest Landfill
Naval Air Station Whiting Field

Milton, Florida
SDG: WFQ37 WF053 WF054
Sample ID: 15F00201 15707201 | 15T07301 | 15707401 | 15707501 | 15R08701 | 15707601 | 15R03801
Collect Date: 11-20-96 7-27-97 7-28-97 7-29-97 7-30-97 7-27-97 8-4-96 8-5-97
Sample Type: Field Trip Trip Trip Trip Rinsate Trip Rinsate
Blank Blank Blank Blank Blank Blank Blank Blank

Inorganic Analytes (Continued)
Zinc 26 NA NA NA NA 5.0 NA 1.8
TRPH - - - - - -- - -
Cyanide - NA NA NA NA - NA -
Notes: QC = quality control. ' PCB = polychlorinated biphenyi.

SDG = sample delivery group. UJ = estimated detection value.

ID = identification. J = estimated value.

g/t = microgram per kilogram. U = instrument detection value.

-- = analyte not detected. TRPH = total recoverable petroleum hydrocarbons.

NA = not analyzed.




Inorganics detected at concentrations exceeding the IDL but less than the
contract-required detection limits are aluminum, beryllium, calcium,
copper, iron, and zinc. Barium was detected at an estimated 1.0 ug/f in
two rinsate blanks. Cyanide was detected in two groundwater rinsate blanks
at concentrations of 1.8 and 2.6 ug/f. TRPH was not detected in any of the
rinsate blanks.

Field Blank. One VOC (Xylene) was detected in field blank (15F00201) at a
concentration of 2 ug/£. One SVOC (di-n-butylphthalate) was detected at a
concentration of 4 pg/f in field blank 15F00201). Environmental samples
associated with the field blank that reported results greater than the IDL
but less than 10 times the amount detected in the field blank were
appropriately annotated with a UJ qualifier.

Six inorganic analytes (barium, calcium, copper, manganese, sodium, and
zine) were detected in field blank 15F00201. TRPH and cyanide were not
detected in the Site 15 field blank.

Laboratory Method and Preparation Blanks. Concentrations of VOCs, SVOCs
and metals were detected in the laboratory method blanks associated with
SDGs WF008, WF009, WF024, WF025, WF026, WF037, WF053, and WF054.

Environmental samples associated with method blanks that contained
methylene chloride and acetone with results greater than IDL but less than
10 times the amount detected in the laboratory preparation blanks were
annotated with UJ qualifier (LDC, 1996). For metals, sample results
greater than IDL but less than 5 times the amount detected in the
laboratory preparation blanks were appropriately annotated with a J or UJ
qualifier (LDC, 1996).

Sampling and analysis holding times for each analytical fraction were met in all
samples.

Qualification of the environmental samples were required because of the detection
of target analytes in laboratory and field blanks. Qualification of the RI data,
based on blank contamination, were performed according to USEPA data validation
guidelines (USEPA, 1994a and 1994b). According to the data wvalidation (LDC,
1996), the analytes detected in the QA/QC blanks are considered common
contaminants and were found at typical concentrations; therefore, the analytical
results are considered to be representative.

4.2.4 Comparability Comparability is the confidence with which one data set can
be compared with another and the degree to which the environmental data from each
sampling event are considered equivalent. Comparability of the analytical data
was assured by using standard operating procedures for sample collection, by
using standard chemical analytical methods, and by reporting the analytical
results in standard units (SUs). The sampling, shipment, and analytical
protocols were consistent with USEPA standard operation procedures and
methodologies described in workplans for NAS Whiting Field throughout the period
of the RI.

4.2.5 Completeness Completeness is the percentage of useable data reported and
validated compared with the total number of measurements made. Useable data are
those measurements that were not rejected (qualified with an "R") during the
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validation process. None of the analytical data were rejected. The goal for
analytical completeness for the RI sampling event was 85 percent useable data.
The completeness goal of 85 percent was met for all matrices and all parameters.

4.3 SUMMARY. Based on the results of the QC sample analyses, the established
precision, accuracy, and representativeness goals of the project were achieved
(Table 4-6). Some field and/or laboratory-derived contamination was present in
some of the QC samples, which required the results of some environmental samples
to be amended. QC sample results and data validation criteria indicate that a
99 - 100 percent completeness goal was achieved; thus, satisfying the 85 percent
goal. Standard methods of analyses and units of measure were used throughout the
project; therefore, the QC criteria and the DQOs presented in the workplan were
achieved.
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Table 4-6
Summary of DQO Assessment - PARCC Parameters

Remedial Investigation Report
Site 15, Southwest Landfill
Naval Air Station Whiting Fieid

Milton, Florida
Sample Type Precision’ Accuracy” Representativeness Comp(;t)eness Comparability
Surface Soil Samples - Site 15
SDG WF008 and WF009
TCL VOC Acceptable Acceptable Acceptable 100 Acceptable
TCL SVOCs Acceptable Acceptable Acceptable ‘99.5 Acceptable
Pesticides and PCBs Acceptable Acceptable Acceptable 100 Acceptable
TAL metals and total cyanide Acceptable Acceptable Acceptable 100 Acceptable
TRPH Acceptable Acceptable Acceptable 100 . Acceptabie
Groundwater Samples - Site 15
SDG WF024, WF025, WF026, WF037, WF053, and WF054
TCL VOC Acceptable Acceptable Acceptable 100 Acceptable
TCL SVOCs Acceptable Acceptable Acceptable 100 Acceptable
Pesticides and PCBs Acceptable Acceptable Acceptable 100 Acceptable
TAL metais and total cyanides Acceptable Acceptable® Acceptable 100 Acceptable

' Cumulative of sampling and analytical components.

2 Analytical component.

® The accuracy for cyanide measurements associated with SDG WF037 was found to be unacceptabie.
* A few samples have results whose concentrations were rejected.

Notes: All the units are expressed as the ratio of number of analytes meeting the quality control criteria to the total number
of analytes.

DQO = data quality objective.

PARCC = precision, accuracy, reproducibility, completeness, and comparability.
% = percent.

SDG = sample delivery group.

TCL VOCs = target compound list volatile organic compounds.

TCL SVOCs = target compound list semivolatile organic compounds.

PCB = polychiorinated biphenyl.

TAL = target analyte list.

TRPH = total recoverable petroleum hydrocarbons.
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5.0 INVESTIGATIVE RESULTS

The following sections present the interpretation of geology and hydrogeology for
the southwest disposal area, which includes Sites 15 and 16. Geophysical survey
data, as well as analytical results of soil gas, surface soil, subsurface soil,
and groundwater sampling events are presented for Site 15.

5.1 GEOLOGIC RESULTS. This section presents the summarized results of the Phase
IIA and IIB geologic investigations of Sites 15 and 16, which are in close
proximity and share similar geologic characteristics.

Surface soil at the sites is generally described in test pit logs (Appendix D-1)
as red-orange to yellowish orange (fine- to very fine-grained) clayey sand or
light tan (fine- to very fine-grained) silty sand. The shallow soil (2 to 7 feet
bls) tended to be red-orange to light tan in color and contained thin interbedded
sand silt and clay layers.

The subsurface lithology (greater then 7 feet bls) of Sites 15 and 16 consists
of poorly graded (very fine- to fine- to medium-grained) sand displaying various
shades of yellow, brown, and gray. Layers of well-graded sand, clay, and silt
are common to the deep borings at both sites (Appendix D). The soil from shallow
depths (referred to as interbedded sands, silts, and clays on cross sections)
tends to be darker in color and contain significant amounts of clay and silt.

A plan view of Site 15 and 16 is provided on Figure 5-1 and a description of the
geology of the two sites is depicted in cross sections shown on Figures 5-2, 5-3,
and 5-4. These cross sections show that a continuous clay layer is not present
immediately beneath the southwest disposal area. A 3-foot-thick clay layer was
encountered sporadically during drilling but is likely discontinuous across the
area. Clay was detected at Site 15 in monitoring wells WHF-15-3D and WHF-15-5.
These layers are relatively thin and discontinuous. Clay detected at Site 16
occurs beneath the northern area of the landfill (WHF-16-4D) and is not found in
the southern area of the landfill. Clay exceeding 30 feet in thickness is
present at a depth of approximately 65 feet bls at monitoring well WHF-16-2D
(ABB-ES, 1995e). The horizontal extent of this layer is not known.

Detailed lithologic descriptions can be found in the boring and monitoring well
logs included in Appendix D of this report. A general discussion of the geology
at NAS Whiting Field is presented in Subsection 1.4.5 of the GIR (ABB-ES, 1998).

5.2 HYDROGEOLOGIC RESULTS. The hydrogeologic assessment included determining
horizontal and vertical hydraulic gradients, hydraulic conductivities, and
seepage velocities.

Water table elevations were measured twice, September 30 through October 1, 1993,
and February 8 through 9, 1994, during the RI Phase IIA investigation. Beginning
in June 1994, quarterly water table elevations were measured as part the RI Phase
IIB investigation. Groundwater measurements were recorded in all available
monitoring wells, and the measured water elevation data through January 1996 are
provided in Appendix E of the GIR. Measurements recorded since January 1996 are
included in this report. Because the groundwater measurement data between the
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multiple measurement events are similar, a discussion and figures for only the
two most recent events (January 16 and 18, 1997, and August 7 and 9, 1997) are
presented in this report.

The hydrogeologic assessment results are used to evaluate the transport of human
health and ECPC from the site by groundwater flow. Chapter 8.0 of this report
covers contaminant fate and transport for human health and ECPC at Site 15.

Groundwater Flow Direction. Table 5-1 summarizes the results of the water-level
measurements recorded for the RI/FS sites in the southwest disposal area (i.e.,
Sites 15 and 16) during the RI field progra