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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 (SARA), the Resource Conservation and Recovery Act
(RCRA), and the Hazardous and Solid Waste Amendments (HSWA) 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),

3 site inspection (SI) (formerly the PA and S| steps were calied the initial assessment study
under the NACIP program), .

. remedial investigation and feasibility study (RI/FS), and

. remedial design and remedial action (RD/RA).

The Southern Division, Naval Facilities Engineering Command (SOUTHNAVFACENGCOM) manages and
the U.S. Environmental Protection Agency (USEPA) and the Florida Department of Environmental
Protection (formerly Florida Department of Environmental Regulation) oversee the Navy environmental
program at Naval Air Station (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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ACRONYMS

Aircraft Intermediate Maintenance Department
ABB Environmental Services, Inc.

all-purpose universal

applicable or relevant and appropriate requirement
American Society for Testing and Materials

Agency for Toxic Substances and Disease Registry
aviation gasoline

bioaccumulation factor
Bengt-Arne-Torstensson

baseline ecological risk assessment
bis(2-ethylhexyl)phthalate

below ground surface

baseline risk assessment

benzene, toluene, ethylbenzene, and xylenes

Comprehensive Environmental Response, Compensation, and Liability Act
Code of Federal Regulations

Contract Laboratory Program

centimeters per second

chemical of potential concern

contract-required detection limit

contract-required quantitation limit

central tendency exposure

percent Difference
diethylhexylphthalate
Department of the Navy
data quality objective

ethylene dibromide

(USEPA) Environmental Criteria and Assessment Office
ecological contaminant of potential concern

redox potential

excess lifetime cancer risk

electromagnetic

exposure point concentration .

ecological risk assessment

Extraction Procedure Toxicity

Florida Administrative Code

Florida Department of Environmental Protection
Federal Register

feasibility study

feet per day

feet per foot

feet per year

gas chromatograph
General Information Report

X CTO 0028




mg/kg
MS/MSD

NAS
NCEA
NCP
NEESA
NFA
NOAEL
NPL
NTU
NGVD

ORNL
OSHA
OVA

PA
PAH
PARCC
PCB
PCE
PCPT
PDE

QA

QC
QAPP
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Health Effects Assessment Summary Tables
human heaith chemical of potential concern
human health risk assessment

hazard index

hazard quotient

Hazard Ranking System

initial assessment study

inductively coupled plasma
instrument detection limit
Installation Restoration

Integrated Risk Information System

lethal dose to 50 percent of test population
lowest observed effects concentrations
lowest observed adverse effects level

magnetometry

maximum contaminant level

methy! ethyl ketone

Ministry of Housing, Spatial Planning and Environment
methyl isobutyl ketone

milligrams per kilogram

matrix spike/matrix spike duplicate

Naval Air Station

National Center for Environmental Assessment

National Oil and Hazardous Substances Contingency Plan
Naval Energy and Environmental Support Activity

no further action

no observable adverse effects level

National Priorities List

nephelometric turbidity unit

National Geodetic Vertical Datum

Oak Ridge National Laboratory
Occupational Safety and Health Act
organic vapor analyzer

Preliminary Assessment

polyaromatic hydrocarbon

precision, accuracy, representativeness, completeness, and comparability
polychlorinated biphenyi

tetrachloroethene (or perchioroethene)

piezocone penetrometer test

potential dietary exposure

quality assurance

quality control
Quality Assurance Program Plan
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RI
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SDG

SFF
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ACRONYMS (Continued)

risk-based concentration

reference dose

remedial goal option

percent Relative Standard Deviation
remedial investigation

remedial investigation/feasibility study
reasonable maximum exposure
relative percent difference

Superfund Amendments and Reauthorization Act

Soil Cleanup Target Levels

sample delivery group

site foraging frequency

Scientific/Management Decision Points

Southern Division, Naval Facilities Engineering Command
sample gquantitation limit

soil screening level

standard unit

semivolatile organic compound

target analyte list

trichloroethane

trichloroethene

target compound list

Toxicity Characteristic Leaching Procedure
total organic carbon

total petroleum hydrocarbons

total recoverable petroleum hydrocarbons
toxicity reference vaiue

Upper Confidence Limit

micrograms per kilogram

micrograms per liter

micromhos per centimeter

Unified Soil Classification System

U.S. Department of Agriculture

U.S. Environmental Protection Agency
U.S. Fish and Wildlife Service
underground storage tank

volatile organic compound
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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 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 Rl. Phase | was completed in May 1992. The
subseqguent phases of the R! were designated as Phase lI-A, Phase lI-B, and Phase II-C. Fieldwork for
Phase 11-A was completed in March 1994. Fieldwork for Phase {I-B was completed in November 1996.
Fieldwork for Phase II-C started in February 1998 and was completed in May 1998.

The purpose of the Rl is to identify and characterize the nature and extent of chemicals in surface and
subsurface soil and to assess the threat(s) to human health and the environment resulting from toxic or
hazardous chemicals that might be present at Sites 3, 4, 6, 30, 32, and 33. Assessment of grounciwater at
these sites will be performed as part of the ongoing Site 40, Basewide Groundwater investigation. The data
collected during the Rl field program will also be used, if required, in an FS to screen, evaluate, and select
remedial alternatives to provide permanent, feasiblé solutions to environmental impacts resulting from past
operational practices or spills at NAS Whiting Field.

This Rl Report contains the results of assessment activities used to characterize site-specific chemicals
detected in the soil at the following sites:

. Site 3, Underground Waste Solvent Storage Area
) Site 4, North AVGAS Tank Sludge Disposal Area
. Site 6, South Transformer Qil Disposal Area

. Site 30, South Field Maintenance Hangar

. Site 32, North Field Maintenance Hangar

. Site 33, Midfield Maintenance Hangar

Site 3 is located adjacent to Building 2941 and just north of the Paint Locker, Building 2987. The site
includes an area where two 500-gallon underground metal tanks were used from 1980 to April of 1984 for
the storage of waste solvents and residue_ generated from paint-stripping operations conducted at
Building 2941. Wastes from the tanks were periodically pumped out for off-base disposal. In April of 1984,
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use of the underground tanks was discontinued and the two tanks were removed from the site. Site 3 also
includes an area where an underground waste oil tank was located at the southwestern corner of Building
2941. This tank was used for storage of airframe, power plant, and ground support equipment liquid waste
from 1968, and possibly earlier, until 1987. During expansion of the hardstand in 1 987, this tank was

reportedly removed.

Site 4 is a former underground storage tank (UST) facility located north of Tow Lane at North Field. The
former tank farm which is within the fenced North Field restricted area covers approximately 2.5 acres and is
currently covered with grass. Site 4 contained nine 23,700-gallon steel tanks dating back to 1943 when
NAS Whiting Field first began operations. Eight of the nine USTs at this site were used for aviation gasoline
storage. Past use(s) of the ninth tank for anything other than storage of contaminated jet fuél is unknown.
All USTs and associated piping were removed in 1992. There are no records of spills or leaks at Site 4, but

petroleum contamination was observed when the USTs were removed.

Site 6 is located southeast of the Midfield Maintenance Hanger, Building 1454. At Site 6, from the 1940s
until 1964, transformers were reportedly drained into the grassed “0-2" ditch southeast of Building 1454. It is
likely the dielectric fluid from the transformers contained polychloﬁnated biphenyls. Runoff from the grassed
ditch drains in a northeasterly direction eventually into Big Coldwater Creek which is located approximately
2.3 miles east of the disposal site (Geraghty & Miller, 1984).

Site 30 is located at the South Field Maintenance Hangar, Building 1406. The site includes Building 14086,
the adjacent wash rack area, and the location of the abandoned waste oil tanks west of Building 1406. The
South Field Maintenance Hangar was constructed in the middle 1940s to support maintenance service to
training aircraft. Activities at this site included engine maintenance, corrosion control, and aircraft cleaning.
These activities generated waste stripping compounds, cleaning solvents, paint wastes, alkaline cleaners,

detergents, oil, and hydraulic fluids.

Site 32 is located at the North Field Maintenance Hangar, Building 1424. The site includes Building 1424,
the adjacent wash rack area, and the location of the abandoned waste oil tanks east of Building 1424. The
North Field Maintenance Hangar was constructed in the middle 1940s to support maintenance service to
training aircraft. Activities at this site included engine maintenance, corrosion control, and aircraft cleaning.
These activities generated waste stripping compounds, cleaning solvents, paint wastes, alkaline cleaners,
detergents, oil, and hydraulic fluids. Before Aircraft Intermediate Maintenance Department activities began,
aircraft maintenance wastes from Hangar 1424 were reportedly sent to base landfills; however, spills and
uncontrolled disposal of solvents at or near the sites of generation were common occurrences in the 1940s
and 1950s.
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Site 33 is located at the Midfield Maintenance Hangar, Building 1454. The site includes Building 1454 and
the location of the abandoned waste oil tank north of Building 1454. The Midfield Maintenance Hangar was
constructed in the middle 1940s to support maintenance service of assigned aircraft and line maintenance
on transient aircraft. Activities at this site included engine maintenance, corrosion control, and aircraft

cleaning.

The fieldwork conducted during the RI included the following tasks:

. Soil gas survey
. Surface soil sampling
. Subsurface soil sampling

Soil gas samples were analyzed for methane and other volatile organic compounds. Surface and
subsurface soil samples were analyzed for target compound list organic analytes, TPH, and target

analyte list inorganic analytes.

The following conclusions are based on results of the Rl investigation activities at Sites 3, 4, 6, 30, 32,
and 33 at NAS Whiting Field.

Current Conditions

. The data generated during the RI meet established data quality objectives and are acceptable for
use in site characterizations, risk assessments, and evaluation of corrective measures.

L Cancer risk estimates developed for receptors exposed to chemicals of potential concern (COPCs)
in surface soils and subsurface soils are less than the U.S. Environmental Protection Agency
(USEPA,) target risk range of 10™*to 10°® for all sites.

. Chromium and lead appear to be present in the surface soil at several of the sites in concentrations
posing potential risk to terrestrial receptors. However, each of the six sites is limited in the quantity
and quality of habitat since the sites are characterized by concrete, asphalt, buildings, mowed
turfgrass, and heavy human activity. Most importantly, the sites comprise only a small portion of the
home ranges of most of the terrestrial wildlife species found on base. Therefore, reduction in
growth, survival, and reproduction of small mammal and bird populations at and near the sites is
unlikely. For these reasons, potential risks appear to be acceptable and further ecological study is
unwarranted.
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. Cancer risk estimates for COPCs in surface soil are greater than the State of Florida risk
benchmark of 10°® for all receptors except the construction worker and the site maintenance worker.
The primary carcinogenic risk driver at all sites, for all receptors, is arsenic. However, this risk may
be due to naturally occurring or anthropogenic background levels of arsenic since there are no
documented uses of arsenic at any of the sites. Therefore, the risk calculated due to the presence

of arsenic may be overestimated.

. Dieldrin is a carcinogenic risk driver at Site 4 for the resident. Dieldrin has not been associated with.
any past operations at the site and may reflect historical pesticide applications, such as fire ant
control. At Site 6, carcinogenic risk for the resident is driven by benzo(a)pyrene,
benzo(a)anthracene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, and
Aroclor-1260, in addition to arsenic. Benzo(a)pyrene and arsenic are the risk drivers for the

occupational worker at Site 6.

. His for COPCs in surface soil and subsurface soil are less than the USEPA and State of Florida
target benchmark of less than 1.0 for older child trespasser, the adult trespasser, the occupational
worker, the site maintenance worker, the construction worker, and the adult resident. Additionally,
the child resident at Site 4 has a noncarcinogenic risk of less than 1.0. No adverse health effects
would be expected to occur to these receptors from exposure to surface and subsurface soils.

. Hls are only marginally more than unity (1.0) for the child resident at Sites 3 (HI = 1.0),
6 (HI = 1.1), and 30 (HI = 1.3). HIs developed on a target organ specific basis are less than unity.
This indicates adverse noncarcinogenic effects would not be expected to occur from exposure to
surface soils for the child resident.

. TPH is an Hl driver at Sites 6 and 30 for the child resident. The Hls at Sites 6 and 30 (1.7 and 1.3,
respectively) are greater than unity (1.0). For all other receptors and sites where TPH is greater
than screening criteria, the TPH Hl is less than unity. However, due to the uncertainty associated

with the TPH reference dose, the Hl is likely to be overestimated.

. Iron is an Hi driver at Site 30 for the child resident receptor. The iron HI for the child resident
receptor at Site 30 (1.1) is greater than unity (1.0). For all other receptors and sites where iron is
more than screening criteria, the iron Hi is less than unity. However, due to the uncertainty

associated with the TPH reference dose, the Hl is likely to be overestimated.
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Hypothetical Future Conditions Assuming Concrete Removal at Sites 30, 32, and 33

Although it is unlikely the concrete will be removed from Sites 30, 32, and 33 in the future, exposure to
surface soils under this scenario was evaluated for those soils independently. The following conclusions

were drawn based on this scenario.

. Cancer risk estimates developed for receptors exposed to COPCs in surface soils at Site 30 are
not greater than the USEPA target risk range of 10™ to 10°®.

. Cancer risk estimates developed for the trespasser (older child/adult), the occupational worker,
and the on-site resident exposed to COPCs in surface soils at Site 30 are greater than the State
of Florida risk benchmark of 10°. His for Site 30 receptors are all less than 1.0, except for the
on-site child resident. The on-site child resident Hl was 1.4. His developed on a target organ
specific basis are less than unity.

. Cancer risk estimates developed for the adult trespasser, occupational worker, and on-site
resident exposed to COPCs in surface soils are greater than the State of Florida risk benchmark
of 10°®. Hls for all Site 32 receptors were less than 1.0.

) The cancer risk estimates developed for all Site 33 receptors, except for the construction worker,
are greater than the State of Florida benchmark of 10°. His for Site 33 receptors were all less
than 1.0, except for the on-site child resident. The on-site child resident HIl was 1.27. However,
His calculated on a target organ specific basis for the on-site child resident are less than unity.
Consequently, adverse noncarcinogenic health effects are not anticipated under the conditions

established in the exposure assessment.

. Arsenic is the carcinogenic risk driver for Sites 30, 32, and 33. However, this risk may be due to
naturally occurring or anthropogenic background levels of arsenic since there are no documented
uses of arsenic at any of the sites. Therefore, the risk calculated due to the presence of arsenic
may be overestimated.

) TPH is an Hl risk driver for the child resident at Sites 30, 32, and 33 and for the adult resident at
Site 32. The HI for the child receptor was 4.7 at Siié 30, 6.0 at Site 32, and 1.1 at Site 33. The
HI for the adult resident was 1.1 at Site 32. For all-other receptors at Sites 30, 32, and 33, the
TPH HI is less than unity. However, due to the uncertainty associated with the TPH reference
dose, the Hl is likely to be overestimated.
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. Iron is an HI driver at Site 30 for the child resident receptor. The iron risk for the child resident
receptor at Site 30 (1.9) is more than unity (1.0). For all other receptors and sites where iron is
more than screening criteria, the iron HI is less than unity. lron risks are highly uncertain due to

the uncertainty associated with the iron reference dose.

Based on the findings of the baseline human health and scréening level ecological risk assessments

performed for each of the sites, preparation of an FS is required for each of the sites investigated.
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1.0 INTRODUCTION

Tetra Tech NUS, Inc., under contract to the Department of Navy, Southern Division, Naval Facilities
Engineering Command (SOUTHNAVFACENGCOM) is submiitting this Remedial Investigation (RI) Report for
Surface and Subsurface Soils at Sites 3, 4, 6, 30, 32, and 33, ‘at Naval Air Station (NAS) Whiting Field
located in Milton, Florida. Assessment of the groundwater at these sites is being performed as part of the
ongoing Site 40, Basewide Groundwater investigation. The Rl Report for these sites 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 resuits of the RI.

The RI and Feasibility Study (RI/FS) is being conducted on behalf of the Navy at NAS Whiting Field under
contract No. N62467-94-D-0888. The Rl was conducted in four phases. The Phase | Rl field program was
completed in May 1992. The Phase lI-A Rl field program was conducted between May 1992 and March
1994. The Phase II-B Rl field program was completed in November 1996. The Phase II-C Rl field program
was completed in May 1998.

11 FACILITY BACKGROUND

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. Mobile, Alabama, is approximately 70 miles
west of the air station, and Tallahassee, the capital of Florida, is 174 miles to the east. The installation was
constructed in the early 1940s and has served as a naval aviation training facility since then. NAS Whiting
Field presently consists of two air fields (North and South Fields) separated by an industrial area. The
installation is approximately 3,842 acres in size. NAS Whiting Field provides the support facilities for flight
and academic training. Figure 1-1 presents the installation layout and locations of RI/FS sites at
NAS Whiting Field. A summary of the Installation Restoration (IR) sites and a complete description of
historic operations at the facility are presented in Table 1-1 and Appendix A of the NAS Whiting Field GIR
(ABB-ES, 1998), respectively. A historic record of the underground storage tanks (USTs) installed at Sites 3,
4,6, 30, 32, and 33 is presented in Table 1-2.

Land surrounding NAS Whiting Field consists primarily of agricultural land to the northwest, residential and
forested area to the south and southwest, and forests along the remaining boundaries. Located on an
upland area, elevations at Whiting Field range from 50 to 190 feet above sea level. The facility is bounded
by low-lying receiving water: Clear Creek to the west and south and Big Coldwater Creek to the east. These
two streams are tributaries of the Blackwater River which discharges to the estuarine waters of the East Bay
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TABLE 1-1

SUMMARY OF INSTALLATION RESTORATION SITES
NAS WHITING FIELD, MILTON, FLORIDA

PAGE 1 OF 3
Site No. Site Name and Type Location Period of Types of Material Comments
Operation Disposed of
1 Northwest Disposal Area North Field, west side 1943-1965 Refuse, waste paints, thinners, Secondary disposal area during this
(tandfill) solvents, waste oils, and period; site covers 5 acres.
: hydraulic fluids.
2 Northwest Open Disposal Area North Field, west side 1976-1984 Construction and demolition Former borrow pit location,
(landfili) debris, tires, and furniture. commonly referred to as the "Wood
Dump."
3 Underground Waste Solvent North Field, south of Building 1980~-1984 Waste solvents, paint stripping Wastes generated by paint stripping
Storage Area (tank) 2941 residue, and 120-gallon spill. operations.
4 North AVGAS Tank Sludge North Field, north of Tow Lane  1943-1968 Tank-bottom sludge containing Sludge disposal in shaliow holes
Disposal Area tetraethyl lead. near tanks.
5 Battery Acid Seepage Pit South Field, southwest of 1964-1984 Waste electrolyte solution con- Pits located 110 feet from potable
(contaminated soil) Building 1454 taining heavy metals and waste  supply well (W-S2).
battery acid. :
6 South Transformer Oil Disposal  Midfield, southeast of Building ~ 1940s-1960s PCB-contaminated  dielectric  Disposal in drainage ditch.
Area (contaminated soil) 1454 fluid.
7 South AVGAS Tank Sludge South Field, west of Building 1943-1968 Tank-bottom sludge containing Sludge disposed of in shallow holes
Disposal Area (landfill and 1406 tetraethyl lead. near tanks.
tanks) :
8 AVGAS Fuel Spill Area South Field, south of Building Summer 1972 AVGAS containing tetraethyl Fuel spill of about 25,000 gailons on
(contaminated soil) 1406 lead. an area of about 2 acres. )
9 Waste Fuel Disposal Pit South Field, east side 1950s-1960s Waste AVGAS containing tetra-  Fuel disposed of in former borrow
(landfill) ethyl lead. pit.
10 Southeast Open Disposal Area  South Field, southeast area 1965-1975 Construction and demolition de-  Secondary disposal area during this
(A) (landfill) bris, waste solvents, paint, oils, period; site covers about 4 acres.
hydraulic fluid, PCBs, pesti-
cides, and herbicides. '
11 Southeast Open Disposal Area  South Field, southeast area 1943-1970 Construction and demolition  Secondary disposal area during this
(B) (landfill) debris, waste solvents, paint, period; site covers about 3 acres.
oils, hydraulic fluid, and PCBs.
12 Tetraethyl Lead Disposal Area South Fieid, southeast area May 1, 1968 Tank-bottom sludge and fuel Disposal area posted with warning;
(waste pile) ' fiiters contaminated with tetra- site consists of two earth-covered
ethyl lead. mounds; 25-foot by 25-foot area.
13 Sanitary Landfili (landfill) South Field, southeast area 1979-1984 Refuse, waste solvents, paint, Primary sanitary landfill that
hydraulic fluids, and asbestos. potentially received hazardous

wastes the first year of operation.
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TABLE 1-1

SUMMARY OF INSTALLATION RESTORATION SITES
NAS WHITING FIELD, MILTON, FLORIDA

Building 1440A

1440A

PAGE 20F 3
Site No. Site Name and Type Location Period of Types of Material Comments
Operation Disposed of
14 Short-Term Sanitary Landfili South Field, southeast area 1978-1979 Refuse, waste solvents, oils, Primary sanitary landfill for brief
(landfill) paint, and hydraulic fluids. period; relocated due to drainage
problems.
15 Southwest Landfill (landfill) South Field, southwest area 1965-1979 Refuse, waste paints, oils, sol- Primary landfill for this time period;
vents, thinners, asbestos, and covers about 15 acres.
hydrautic fluid.
16 Open Disposal and Burning South Field, southwest area 1943-1965 Refuse, waste paints, oils, sol- Primary disposal area for this time
Area (landfill) vents, thinners, PCBs, and hy- period; covers about 10 acres.
draulic fluid.
17 Crash Crew Training Area North Field, west side 1951-1991 JP-5 fuel. Waste fuels and some solvents ignit-
(contaminated soif) ed, then extinguished.
18 Crash Crew Training Area North Field, west side 1951-1991 JP-5 fuel. Waste fuels and some solvents ignit-
(contaminated soil) ed, then extinguished.
29 Auto Hobby Shop Area around Building 1404 1943—present Paint, oils, and solvents. Abandoned underground waste oil
tanks.
30 South Field Maintenance Area around Building 1406 1943-present Fuels, solvents, and oils. Abandoned underground waste oil
Hangar tanks.
K} Siudge Drying Beds and Wastewater Treatment Plant 19431990 Wastewater Treatment Plant Sludge from beds spread on ground
Disposal Areas and along perimeter road sludge. along perimeter road.
32 North Field Maintenance Area around Building 1424 1943-present Fuels, solvents, and oils. Abandoned underground waste oil
Hangar tanks.
33 Midfield Maintenance Hangar Area around Building 1454 1943-present Fuels, solvents, and oils. Abandoned underground waste oil
tanks.
35 Public Works Maintenance Industrial Area, Building 1429 1943-present Fuel, soil, solvents. A service station with a pump island
Facility, Building 1429 and seven USTs was formerly at this
site. The station was used for
maintenance of vehicles and
equipment. Three USTs were
abandoned in 1984.
36 Auto Repair Booth, Industrial Area, Building 1943-to early 1980s  Oil, grease, fuel, and solvents. Site was used as auto repair booth

and has a UST located on the east
side of the building.
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TABLE 1-1

SUMMARY OF INSTALLATION RESTORATION SITES
NAS WHITING FIELD, MILTON, FLORIDA

PAGE 3 0OF 3
Site No. Site Name and Type Location Period of Types of Material Comments
Operation Disposed of

37 Paint Spray Booth, Industrial Area, Building 1486 1943—present Paint and solvents. This building contained a furniture
Building 1486 shop and paint spray booth. Fumes
from the painting operations were
captured and combined with water,
then discharged to the sanitary

sewer.
38 Golf Course Maintenance Northeast Perimeter Road, Unknown to 1994 Metals, solvents, grease, and Battery reconditioning was

Building, Building 2877

golf course

pesticides.

conducted in this building until 1979.
Pesticides were also stored and
mixed in the building until 1983.

39

Clear Creek Floodplain

Southwest Perimeter Road

Unknown

Potential solvents, oil, and fuel.

Storm water has been discharged to
the area, and rusted drums were
found in the floodplain in 1992.

40

Basewide Groundwater

Basewide

Chemicals potentially migrating
to the groundwater include
solvents, fuel, and metals.

This site is comprised of ail
groundwater at NAS Whiting Field.
No chemicals were directly
discharged to the groundwater.
Chemicals have been detected in

Notes:

AVGAS - aviation gasoline
JP-5 - jet propellant 5
PCB - polychliorinated biphenyl

UST - underground storage tank

the basewide groundwater.
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TABLE 1-2

SUMMARY OF UNDERGROUND STORAGE TANK CONTENTS AND DISPOSITION FOR SITES 3, 4, 6, 30, 32, AND 33

NAS WHITING FIELD, MILTON, FLORIDA
PAGE 1 OF 1

Site No. . Site Name and Type

Site Location

Tank Number and Size

Period of Operation

Contents

Disposition

antifreeze, hydraulic fluid,
transmission fluid, and possibly
cleaning solvent.

3 Underground Waste Solvent North Field, south of Building Two 500-gallon waste solvent  Two 500-gallon waste The two 500-gallon waste Waste in the two 500-gallon USTs
Storage Area 2941 tanks. One waste oil tank solvent tanks: 1980 - 1984 solvent tanks: waste solvents was periodically pumped out for off-
size unknown One waste oil tank: 1968 - and residue generated from base disposal. The tanks were
1986 paint stripping operations at excavated and disposed of off-base
Building 2941. The one waste in 1984. The one underground
oil tank: airframe, power plant, waste oil tank was removed in
and ground support equipment January 1986.
liquid waste including waste oil,
spent hydraulic fluids, and
possibly some solvents.
4 North AVGAS Tank Sludge North Field, north of Tow 1467 - ~25,000-gallon 1943 -1968 1467 - AVGAS 1467 - removed in 1992
Disposal Area Lane 1467A - ~25,000-gallon 1467A - AVGAS 1467A - removed in 1992
14678 - ~25,000-galion 14678 - AVGAS 14878 - removed in 1992
1467C - ~25,000-gallon 1467C - AVGAS 1467C - removed in 1992
1467D - ~ 25,000-gallon 1467D - AVGAS 1467D - removed in 1992
1467E - ~ 25,000-gallon 1467E - AVGAS 1467E - removed in 1992
1467F - ~ 25,000-gallon 1467F - AVGAS 1467F - removed in 1994
1467G - ~ 25,000-gallon 1467G - AVGAS 1467G - removed in 1994
1467H - 15,000-gallon 1467H - AVGAS 1467H - removed in 1992
14671 - 750-gallon 14871 - contaminated jet fuel 14671 - removed in 1994
6 South Transformer Oil Disposal Midfield, southeast of AVGAS tank (size not Not known AVGAS Former AVGAS tank removed (date
Area (contaminated soil) Building 1454 known) not known)

30 South Field Maintenance Hangar ~ Area around Building 1406  1406F - 846-gallon tank 1943 - 1986 1406F- new/used oil/kerosene The contents of the tanks were
1406G - 846-gallon tank 1406G-new/used oil/kerosene removed from ali the USTs and sent
1406H - 1,868-gallon tank 1406H- new/used oil/kerosene for off-base disposal. The USTs were
1406 1 - 1,000-galion tank 1406 |- new/used oil/kerosene abandoned in place and filled with

sand and the aperture filled with
concrete in 1986.
32 North Field Maintenance Hangar ~ Area around Building 1424  1424E - 846-gallon tank 1943 - 1986 1424E-used/new oil/kerosene The contents of the tanks were
: 1424F - 1000-gallon tank 1424F-used/new oil’kerosene removed from the USTSs for off-base
1424G - 1,868-gallon tank 1424G-used/new oil’kerosene disposal. The USTs were abandoned
1424H - volume not available 1424H-used/new oil’kerosene in place and filled with sand and the
aperture filled with concrete in 1986.
33 Midfield Maintenance Hangar Area around Building 1454  1454A - 846-gallon tank 1943 - 1986 1454A - waste oil, lubricating oil, The contents were removed from the

UST for off-base disposal. The UST
was abandoned in place and filled
with sand and the aperture filled with
concrete in 1986.

Note: AVGAS - aviation gasoline
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of the Escambia Bay coastal system. Both Clear Creek and Big Coldwater Creek are classified by the
Florida Department of Environmental Protection (FDEP) as Class Il Waters Recreation-Propagation and
Management of Fish and Wildiife. Blackwater River is ciassified as an Outstanding Florida Water.
Outstanding Waters are considered to be of exceptional recreational and ecological significance.

1.2 PURPOSE OF THE RI/FS

The purpose of the RI is to identify and characterize the nature and extent of chemicals in surface and
subsurface soil and to assess the threat(s) to human health and the environment resulting from toxic or
hazardous chemicals that might be present at Sites 3, 4, 6, 30, 32, and 33. Assessment of groundwater at
these sites will be performed as part of the ongoing Site 40 basewide groundwater investigation. The data
collected during the R field program will also be used in an FS (if necessary) to screen, evaluate, and select
remedial alternatives to provide permanent, feasible solutions to environmental impacts resulting from past
operational practices or spills at NAS Whiting Field.

1.3 SITE DESCRIPTIONS

1.3.1  Site 3 - Underground Waste Solvent Storage Area

Site 3 is located adjacent to Building 2941 and just north of the Paint Locker, Building 2987 (Figure 1-2). The
site includes an area where two 500-gallon underground metal tanks were used from 1980 to April of 1984
for the storage of waste solvents and residue generated from paint-stripping operations conducted at
Building 2941. Wastes from the tanks were periodically pumped out for off-base disposal. In April of 1984,
use of the underground tanks was discontinued and the two tanks were removed from the site. During
excavation operations at the site, one of the tanks was punctured by a backhoe, resulting in the spillage of
abproximately 120 gallons of waste solvents onto the ground. Cleanup operations conducted at the site
resulted in the recovery of approximately 50 galions of the waste solvent and approximately & cubic yards of
contaminated scil. This material was removed from the site for disposal. Examination of the tanks revealed
holés up to 0.5 inches in diameter apparently caused by the waste solvents corroding through the metal

tanks. The volume of leakage from the tanks before their removal is not known.

Site 3 also includes an area where an underground waste oil tank was located near the southwestern corner
of Building 2941. The location of the waste oil tank is shown on Figure 1-2. This tank was used for storage
of airframe, power plant, and ground support equipment liquid waste from 1968, and possibly earlier, until
1986. This tank was reportedly removed prior to the expansion of the hardstand in 1987.

R4708989 1-7 CTO-0028
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1.3.2  Site 4 - North AVGAS Tank Sludge Disposal Area

Site 4 is a former UST facility located north of Tow Lane at North Field (Figure 1-2). The former tank farm,
within the fenced North Field restricted area, covers approximately 2.5 acres, and is currently covered with

grass.

Site 4 contained eight 23,700-gallon steel tanks, one 15,000-gallon steel tank, and one 750-gallon tank;
dating back to 1943 when NAS Whiting Field first began operations. Nine USTs at this site were used for
aviation gasoline (AVGAS) storage, and one UST was used for storage of contaminated jet fuel. All USTs:
‘and associated piping were removed in the mid-1990s. There are no records of spills or leaks at Site 4, but
petroleum contamination was observed when the USTs were removed.

From 1943 to 1968, the nine AVGAS tanks were cleaned out approximately every 4 years. The tank bottom
sludge probably containing tetraethyl lead was buried at shallow depths in the area immediately adjacent to
the surrounding tanks. Navy personnel estimated 1,000 to 2,000 gallons of sludge were disposed of in this
manner (Geraghty & Miller, 1986).

1.3.3 Site 6 - South Transformer Oil Disposal Area

Site 6 is located southeast of the Midfield Maintenance Hangar, Building 1454 (Figure 1-3). At Site 6, from
the 1940s until 1964, transformers were reportedly drained into the grassed “0-2” ditch located approximately
500 feet southeast of the former transformer repair shop, Building 1478, and southeast of Building 1454, ltis
likely the dielectric fluid from the transformers contained polychlorinated biphenyls (PCBs). Runoff from the
grassed ditch drains in a northeasterly direction eventually into Big Coldwater Creek, located approximately
2.3 miles east of the disposal site (Geraghty & Miller, 1984).

The former AVGAS storage tank location is adjacent to Site 6. No information regarding the size or removal
date of this tank is available. : ;

1.34  Site 30 - South Field Maintenance Hangar

Site 30 is located at the South Field Maintenance Hangar, Building 1406 (Figure 1-4). The site includes
Building 1406, the wash rack area, and the adjacent abandoned waste oil tanks west of Building 1406.

The South Field Maintenance Hangar was constructed in the mid-1940s to support maintenance service to
training aircraft. Activities at this site included engine maintenance, corrosion control, and aircraft cleaning.
Maintenance activities generated waste engine oil, cleaning solvents, and paint stripping wastes. Other
wastes generated by the maintenance operations included mineral spirits, methyl ethyl ketone (MEK).
hydraulic fluid, and all-purpose universal (APU) thinner. The waste oil from fixed-wing and helicopter
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maintenance was reportedly poured into the underground waste oil tanks located adjacent to the wash rack
until the tanks were abandoned in the 1980s. The waste oil was removed from the tanks by a contractor for

off-base disposal.

1.3.5 Site 32 - North Field Maintenance Hangar

Site 32 is located at the North Field Maintenance Hangar, Building 1424 (Figure 1-2). The site includes
Building 1424, the adjacent wash rack area, and the location of the abandoned waste oil tanks east of
Building 1424. The North Field Maintenance Hangar was constructed in the mid-1940s to support
maintenance service to fraining aircraft. Activities at this site included engine maintenance, corrosion
control, and aircraft cleaning. These activities generated waste stripping compounds, cleaning solvents,
paint wastes, alkaline cleaners, detergents, oil, and hydraulic fluids. Before Aircraft Intermediate
Maintenance Department activities began, aircraft maintenance wastes from Hangar 1424 were reportedly
sent to base landfills; however, spills and uncontrolled disposal of solvents at or near the sites of generation
were common occurrences in the 1940s and 1950s.

Oil changes were routinely performed on the fixed-wing aircraft as part of the normal maintenance activities.
The waste oil was reportedly poured into the underground waste 6il tanks located adjacent to the wash rack
until the tanks were abandoned in the 1880s. The waste oil was removed from the tanks by a contractor for
off-base disposal.

Other wastes generated by maintenance activities included mineral spirits, MEK, hydraulic fluids, APU
thinner, and paint strippers. Contaminated fuel obtained during the collection of fuel samples was placed
in a line shack tank or in 55-gallon drums. The fuel was routinely collected by the fuels contractor and
hauled to the Firefighter Training Area for use in fire drills. A summary of the estimated quantities and
ultimate disposition of these wastes is presented in the Initial Assessment Study (IAS) (Envirodyne
Engineers, 1985).

Fixed-wing aircraft are still washed at the wash rack area located east of Building 1424. Aircraft washing
is performed on each aircraft on a 14-day cycle. The aircraft cleaning solution (detergent/soap) is
consumed at a rate of about 4,200 gallons/year. Before approximately 1972, the wastewater from this
operation was discharged to the storm sewer. Subsequently the wash rack was disconnected from the
storm sewér and connected to the sanitary sewer system, allowing the wastewater to be treated at the

sewage treatment plant.
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1.3.6 Site 33 - Midfield Maintenance Hangar

Site 33 is located at the Midfield Maintenance Hangar, Building 1454 (Figure 1-3). The site includes
Building 1454 and the adjacent abandoned waste oil tank north of Building 1454. The Midfield Maintenance
Hangar was constructed in the middle 1940s to support maintenance service of assigned aircraft and line
maintenance on transient aircraft. Activities at this site included engine maintenance, corrosion control, and
aircraft cleaning. Maintenance activities typically generated less than 5 gallons/month of mixed waste paint
and stripper, methyl isobutyl ketone (MIBK), MEK, toluene, and naphtha.

Oil changes were routinely performed on aircraft as pa& of the normal maintenance activities. The waste oil
from aircraft maintenance was reportedly poured into bowsers (mobile storage tanks) or the underground
waste oil tank located north of Building 1454 until the tank was abandoned in the 1980s. The waste oil was
removed from the tank by a contractor for off-base disposal.

In the early 1970s the Ground Support Equipment shop moved from Hangar Building 2941 to the Midfield
Maintenance Hangar. The Ground Support Equipment shop was responsible for the maintenance on all
ground support equipment (e.g., tow fractors, aircraft jacks, and maintenance stands). The shop routinely
generated an estimated 30 gallons of waste PD-680 cleaning solvent per month and about 15 gallons of
waste aircraft cleaning compound per month.  Other wastes generated included lubricating oil
(20 gallons/month), antifreeze (9 gallons/month), hydraulic fluid (25 gallons/month), and transmission fluid
(6 gallons/month). All of these wastes were disposed of either in a bowser or in the underground waste oil
tank.

14 REGULATORY SETTING

The Navy IR program was designed to identify and abate or control contaminant migration resulting from
past operations at naval installations, with the goal of expediﬁng and improving environmental response
actions while protecting human health and the environment. The IR progfam is conducted in accordance
with 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 federal facilities to 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 of processing NAS
Whiting Field through the Preliminary Assessment, Site Inspection, RI/FS, and remedial response selection
in compliance with the guidelines of the National Oil and Hazardous Substances Contingency Plan (NCP)
[40 Code of Federal Regulations (CFR) 300].
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Section 105(a)(8)(A) of SARA required the U. S. Environmental Protection Agency (USEPA) to develop
criteria to set priorities for remedial action based on relative risk to public 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
[65 Federal Register (FR) No. 241:51532-51667], to comply with requirements of Section 105(c)(1) of
SARA to increase the accuracy of the assessment of relative risk.

The HRS score for NAS Whiting Field was generated in 1993. The score was sufficient to place
NAS Whiting Field on the National Priorities List (NPL); therefore, in January 1994, USEPA placed NAS
Whiting Field on a list of sites proposed for inclusion on the NPL (40 CFR 300; FR 18 January 1994), and on
May 31, 1994, NAS Whiting Field was placed on the NPL effective June 30, 1994 (40 CFR 300; FR 31
May 1994). As a result, the RI/FS for NAS Whiting Field must follow the requirements of the NCP, as
amended by SARA, and guidance for conducting an RI/FS uhder CERCLA (USEPA, 1988).

Per CERCLA Section 121(d), the Navy will follow all applicable or relevant and appropriate requirements
(ARARSs) of the State of Florida for all IR program activities at NAS Whiting Field.

1.5 REPORT ORGANIZATION

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 Rl 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 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 (COPCs).

Chapter 9.0 provides a summary of the conclusions and recommendations. Chapter 10.0 presents the

professional review certification.

The RI Report also includes six Appendices (A-F). Appendix A provides soil boring logs for the sites in this
report. Appendix B contains quality control data, and Appendix C contains surface and subsurface soil
analytical data. Appendix D, which has nine subparts, includes human health risk data. Appendix E
provides a table summarizing soil leachability screening exceedences. Appendix F includes USEPA and
FDEP comments and responses on the draft Rl Report.
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2.0 PREVIOUS INVESTIGATIONS

This chapter and Table 2-1 summarize previous investigations applicable to Sites 3, 4, 6, 30, 32, and 33 at
NAS Whiting Field. Previous investigations include an IAS; a Verification Study; a UST Investigation; and
RIFS Phases |, lI-A, and 1I-B completed in response to CERCLA requirements.

2.1 INITIAL ASSESSMENT STUDY, 1985

Historical records were reviewed during the 1AS (Envirodyne Engineers, Inc., 1985) by conducting a record
search. The record search indicated that throughout its years of operation, NAS Whiting Field generated a
variety of wastes related to pilot training, the operation and maintenance of aircraft and ground support
equipment, and the facility maintenance programs. '

Interviews with facility personnel and reviews of the records indicated that before the 1970s and the
establishment of hazardous waste programs, most of the hazardous waste was disposed of at various
locations on-site. Waste materials were disposed of either in dumpsters emptied into on-site disposal areas
or in waste oil bowsers presumably used for crash crew training. Envirodyne Engineers, Inc. (1985)
estimated thousands of gallons of wastes including waste paints, paiht thinhers, solvents, waste oils, waste
gasoline, hydraulic fluids, AVGAS, tank-bottom sludges, PCB transformer fluids, and paint stripping
wastewater were potentially dumped into on-site disposal areas. These disposal areas consisted of natural
or man-made depressions located within the confines of the air station. Additional materials were reportedly

released on-site as the result of accidents or equipment failure.

Based on a review of historical data, aerial photographs, field inspections, and interviews with facility
personnel, 16 potentially contaminated disposal or spill sites, and/or sources for contaminant migration, were
initially identified at NAS Whiting Field by the |AS team (Envirodyne Engineers, inc., 1985).

The IAS Report (Envirodyne Engineers, Inc., 1985) concluded 15 of 16 sites warranted further investigation
under the Navy’s IR program to assess potential long-term impacts. Only Site 2, the Northwest Open
Disposal Area, was determined not to warrant further consideration.

To evaluate the 15 sites requiring further investigation, the 1AS recommended a Confirmation Study

(Verification) including sampling and monitoring of the sites to confirm the presence or absence of suspected
contamination and to further quantify the extent of any problems.
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TABLE 2-1
SUMMARY OF SITE INVESTIGATIONS
FOR SITES 3, 4, 6, 30, 32, AND 33
NAS WHITING FIELD, MILTON, FLORIDA
Site Site Name Previous Studies RIFS Navy's RIFS RI/FS
Number . Phase | UST Phase Phase
Program -A -8
IAS Verification | Consent
Study Order
1 Northwest Disposal Area * > > *
2 Northwest Open Disposal Area * * *
3 Underground Waste Solvent Storage Area * * * *
4 North AVGAS Tank Sludge Disposal Area * * *
5 Battery Acid Seepage Pit * * *
6 South Transformer Qil Disposal Area * * * *
7 South AVGAS Tank Sludge Disposal Area ¥ * *
8 AVGAS Fuel Spill Area * * *
9 Waste Fuel Disposal Pit * * * *
10 Southeast Open Disposal Area (A) * * * *
11 Southeast Open Disposal Area (B) * * * *
12 Tetraethyl Lead Disposal Area * * > *
13 Sanitary Landfill * > * >
14 Short-Term Sanitary Landfill * * * *
15 Southwest Landfill * * * *
16 Open Disposal and Burning Area * * * *
17 Crash Crew Training Area * * *
18 Crash Crew Training Area * * *
29 Auto Hobby Shop *
30 South Field Maintenance Hangar Area * *
31 Sludge Drying Beds and Disposal Areas *
32 North Field Maintenance Hangar Area *
33 Midfield Maintenance Hangar Area * *
35 Public Works Maintenance Facility, *
Building 1429
36 Auto Repair Booth, Building 1440A *
37 Paint Spray Booth, Building 1486 *
38 Golf Course Maintenance Building, *
Building 2877
39 Clear Creek Floodplain *
40 Basewide Groundwater *
Notes: Sites 19 through 28 are located at Outlying Landing Field Barin and are being addressed under a separate investigation.
AVGAS - aviation gasoline
IAS - Initial Assessment Study
RI/FS — Remedial Investigation and Feasibility Study
UST - underground storage tank
R4708989 2-2 CTO 0028
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Relevant to the sites addressed in this report, the following recommendations were made in the IAS:

Site 3 For Site 3, the IAS recommended the installation of two groundwater monitoring wells, one east of
the site between the site and the north potable supply well (W-N4) and one west of the site.
Installation of these wells was recommended to detect possible contaminant migration toward the
supply well. Additionally, it was recommended that representative soil samples be collected at the
site in the area of the underground tank locations (Figure 1-2) to determine if solvent contamination
was still present.

Site4 For Site 4, the IAS recommended soil sampling designed to detéct the presence of tetraethyl lead
contaminants in the soil around the tanks (Figure 1-2).

Site 6 For Site 6, the IAS recommended soil sampling of the grassed “0-2" ditch southeast of Building 1478
and east of Building 1454 (Figure 1-3) to determine if PCB contamination was present.

2.2 VERIFICATION STUDY, 1985-1986

The results of the Verification Study (Geraghty & Miller, 1986) provided an assessment of the physical and
chemical conditions at NAS Whiting Field. A brief description of the site assessments performed for Sites
3, 4, and 6 during the Verification Study is presented below.

Site 3 At Site 3, a soil boring was drilled and split-spoon core samples were collected at 5-foot intervals to a
total depth of 25 feet. The only organic analytes detected in the soil samples were phenols at the
surface, attributed to vegetative matter in the soil. Of nine metals analyzed for, zinc, chromium,
silver, cadmium, and mercury were detected. Zinc, chromium, and cadmium decreased to
nondetectable levels with depth; silver and mercury were detected to 25 feet depth.

Also during the Verification Study at Site 3, two monitoring wells (WHF-3-1 and WHF-3-2) were
installed near the USTs in the intermediate water-bearing zone of the upper sand and gravel aquifer
at a depth of approximately 153 feet below ground surface (bgs). Groundwater samples were
analyzed for priority pollutants. Except for trace concentrations of arsenic and lead, no priority
pollutants were detected in the groundwater from WHF-3-2. Three volatile organic compounds
(VOCs) [1,1,1-trichloroethane (TCA) at 13 ug/L; 1,1,2-TCA at 111 pg/L; and trichloroethene (TCE) at
18 pg/L] were detected at concentrations exceeding federal and Florida maximum containment
levels (MCLs) at WHF-3-1.
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Site 4 At Site 4, 28 surface soil samples were collected and mixed to produce one composite sample

during the 1986 Verification Study. This sample was split into two parts and each was analyzed
for total lead content and Extraction Procedure Toxicity (EP Tox) for lead. ‘Laboratory analytical
results of the soil samples showed total lead concentrations were 15 and 27 mg/kg. Lead was not
detected in the EP Tox test leachate above the method detection limit of 0.01 mgl/L.

Monitoring well WHF-4-1 was installed along the southern perimeter of the USTs .during the
1986 study. This well was instalied in the intermediate zone of the upper sand-and-gravel aquifer
at a depth of 152 feet bgs. One groundwater sample was collected from this well and analyzed
for benzene, toluene, ethylbenzene, and xylenes (BTEX), naphthalene, ethylene dibromide (EDB),
and lead. Benzene (17 ug/L) and toluene (10 pg/L) were detected in the water samples. Trace

concentrations of lead below FDEP’s drinking water standard were also detected.

Site 6 At Site 6, ten composite soil samples consisting of sandy clay were collected along the flanks of
the paved ditch at the site during the 1986 Verification Study. Samples were collected from the
surface to a depth of 2 feet and analyzed for PCBs. Results did not detect any PCBs above the
detection limit of 0.2 mg/kg.

23 PHASE | REMEDIAL INVESTIGATION, 1990-1992

in December 1990, ABB-ES, under contract to the Department of the Navy, SOUTHNAVFACENGCOM,
initiated a Phase | Rl at NAS Whiting Field. The objective of the Phase | Rl was to characterize the nature
and extent of contamination at sites identified during the I1AS.

The Phase | Rl addressed 12 of the 16 sites described in-the IAS. Two additional sites, 17 and 18,
identified during the Verification Study, were also included in the Phase | RI. Sites 4, 7, and 8 (referred to
as UST Sites 1467, 1466, and 3054, respectively) were investigated under the Navy's UST program and,
therefore, were not incorporated into the Phase | Rl. Also, Site 5 was not included in the Phase | Rl. The
presence of benzene in samples from the existing monitoring wells surrounding the seepage pit at Site 5,
however, warranted further consideration in the Phase |l investigation of nearby Site 33.

Site 3 At Site 3, monitoring well WHF-3-3 was installed in the intermediate zone of the aquifer at a depth
of approximately 154 feet bgs. Bengt-Arne-Torstensson (BAT) groundwater samples were also
collected at Site 3 during this phase of the investigation using a cone penetrometer rig. Analysis
of groundwater samples revealed VOC contamination in the shallow and intermediate zones of

the aquifer.
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Site 6 At Site 6, 12 surface soil samples, as described in Technical Memorandum No. 3, Soil
Assessment, NAS Whiting Field, Milton, Florida (ABB-ES, 1992d) were collected and analyzed for
PCBs. Analytical resuits revealed extremely low concentrations of PCBs ranging from 6.9 to 33
ug/kg. However, additional soil sampling deeper in the soil column and further down-ditch was

recommended to completely define the extent of PCB contamination.
2.4 UNDERGROUND STORAGE TANK INVESTIGATIONS, 1991-1994

Site 4 (also referred to as UST Site 1467) was investigated under the Navy's UST program and, therefore,
was not incorporated into the Navy's IR program. During a Project Managers' meeting at Whiting Field on
July 7, 1992, an agreement was reached between the Navy, USEPA, and FDEP to sample monitoring
wells at Site 4 for full-scan target compound list (TCL) and target analyte list (TAL) analytes. Based on the
results of these analyses, a decision was to be made regarding whether Site 4 should remain in the
Navy's UST program or be transferred into the Navy's IR program. The UST fieldwork was completed
between August 16 and 30, 1993, and included the collection of groundwater samples from 11 monitoring
wells at Site 4 (UST Site 1467).

The results of the UST program investigation were reported in the Jurisdiction Assessment Report
(ABB-ES, 1994a). The report concluded the BTEX and TCE plumes at Sites 4 and 7 are commingled and
petroleum contaminants could not be remediated without design considerations for TCE contamination.

Based on these findings, sites 4 and 7 were returned to the IR program.
2.5 PHASE | AND PHASE Il REMEDIAL INVESTIGATION, 1992-PRESENT

Phase 1l of the RIFS, as outlined in the NAS Whiting Field Work Plan (E.C. Jordan, 1990), was to consist

of the following elements:

o Potential receptors survey
e Plume delineation
e Production well investigation

e Source area characterization

Phase Ii of the RI/FS was comprised of two parts: A and B. The Phase II-A RI/FS was an extension of the
investigation begun in Phase |. The objective of Phase lI-A was to perform the additional investigation and
site characterization required to determine the nature and extent of contamination at NAS Whiting Field

and to support a baseline risk assessment and FS. Five additional sites (Sites 29-33) were identified
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during the Phase | Rl and subsequently added to the Phase !I-A Rl program for investigation. A total of
20 sites were investigated in Phase 1I-A (Table 2-1). Phase II-A was also designed to confirm no release
had occurred or is likely to occur at Sites 1, 9, 10, 11, 13, and 14, previous investigations already indicated
environmental contamination had occurred at the remaining sites included in Phase lI-A. At the end of
Phase II-A, another set of technical memoranda was prepared to present the results of the field

investigation. Identified data gaps were to be addressed during Phase Ii-B of the RI/FS.

Site 3 Phase II-A RI/FS activities conducted by ABB Environmental Services, Inc. (ABB-ES) at Site 3
included a soil gas survey, soil borings, subsurface soil sampling, monitoring well installation, and
groundwater sampling.

Results of the soil gas survey conducted in locations considered to be potential source areas
indicated the following groups of target organic compounds: BTEX, tetrachloroethene (PCE),
cycloalkanes, and naphthalenes. Details of the soil gas investigation are presented in the Soil
Gas Survey Technical Report (ABB-ES, 1993b).

Ten soil borings (3SB01 through 3SB10) were drilled, and 33 subsurface soil samples were
collected around Building 2941 during Phase II-A. Three VOCs, 10 semivolatile organic
compounds (SVOCs), 7 pesticide compounds, and total petroleum hydrocarbons (TPH) were
detected in the subsurface soil samples. TPH were present in 4 of the 10 soil borings at depths
less than 7 feet bgs. The maximum TPH concentration of 27.8 mg/kg was observed at 3SB02 at
a depth of 1-2 feet. Twenty-three inorganic analytes were detected in subsurface soil samples.
Concentrations of organic and inorganic analytes in soil are presented in Technical Memorandum
. No. 3, Soil Assessment (ABB-ES, 1995¢).

Site 6 At the completion of the Phase | Rl field investigation, recommendations for additional sampling in
Phase lI-A were identified. Phase lI-A activities at Site 6 included a soil gas survey, soil borings,
subsurface soil sampling, monitoring well installation, and groundwater sampling. '

Soil gas sampling at Site 6 was done in conjunction with soil gas sampling at Sites 5 and 33, with
the focus being on Site 33 because of the nature of the associated wastes (i. e., solvents and
fuels). Soil gas screening indicated a hot spot at Site 6 with ion counts over 100,000 for
cycloalkanes/naphthalenes. Details of the soil gas investigation are presented in Soil Gas Survey
Technical Report (ABB-ES, 1993b).
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Four soil borings (6SB-1 through 6SB-4) were drilled and 17 subsurface soil samples were
collected during Phase l-A. Four VOCs, 19 SVOCs, 3 pesticides, 1 PCB, and TPH were detected
in the subsurface soil samples from Phase II-A (ABB-ES, 1995e). Twenty-one inorganic analytes
were detected in subsurface soil samples. Concentrations of organic and inorganic analytes
detected in soil are presented in Technical Memorandum No. 3, Soil Assessment (ABB-ES,
1995¢).

Site 30 At the completion of the Phase | RI field investigation, Site 30 was added to the Phase II-A Rl -
program for contamination assessment. Phase li-A activities at Site 30 included a soil gas survey,
soil borings and subsurface soil sampling, monitoring well installation, and groundwater sampling.

Fifty-six soil gas samplers were placed on approximately 80-foot centers surrounding Building
1406. Soil gas screening indicated several hot spots with i'on counts over 100,000 for BTEX,
PCE, TCE, and cycloalkanes/naphthalenes. Details of the soil gas investigation are presented in
Soil Gas Survey Technical Report (ABB-ES, 1993b).

Seven soil borings (30SB01 through 30SB07) were drilled, and 23 subsurface soil samples were
collected during Phase {I-A. The soil borings were drilled in soil gas hot spot areas around the

~ abandoned waste oil tanks, BUiIding 1406, and the helicopter wash rack area. Three VOCs,
12 SVOCs, 2 pesticides, and TPH were detected in the subsurface soil samples from Phase II-A.
Concentrations of organic and inorganic analytes detected in soil are presented in Technical
Memorandum No. 3, Soil Assessment (ABB-ES, 1995e).

In 1994, nine soil borings were drilled and soil samples were collected by ABB-ES at the wash
rack area as part of a contamination assessment -of shallow soils for construction activities.
Results of the investigation were presented in a letter report (ABB-ES, 1994b). Five VOCs were
detected in the soil samples collected for field gas chromatograph (GC) screening. Six VOCs and

one SVOC were detected in the soil samples collected for fixed-base analysis.

Six additional soil borings (30B001 through 30B006) were drilled at the abandoned waste oil tanks
and wash rack locations in May 1996 during Phase lI-B. Eight VOCs, 7 SVOCs, and lead were
detected in 23 subsurface soil samples (including 4 duplicates) collected from these borings.

Four shallow monitoring wells were installed and sampled during Phase 1I-A.  Three VOCs
(1,1-dichloroethene; TCE; and benzene) were detected at concentrations exceeding federal and

Florida MCLs (ABB-ES, 1995e). No SVOCs, pesticides, or PCBs were detected in the
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groundwater samples at Site 30; however, six inorganic analytes were detected at concentrations
exceeding federal and Florida MCLs. Concentrations of organic and inorganic analytes at Site 30
are presented in the RI/FS Phase 1I-C Work Plan for Sites 3, 4, 30, 32, and 33 (Brown & Root
Environmental, 1997b).

Site 32 At the completion of the Phase | RI field investigation, Site 32 was added to the Phase H-A RI
program for contamination assessment. Phase II-A activities at Site 32 included a soil gas survey,

soil borings and subsurface soil sampling, monitoring well installation, and groundwater sampling.

Soil gas samplers were placed on approximately 80-foot centers surrounding Building 1424. Soil

gas screening indicated several hot spots with ion counts over 100,000 for BTEX, PCE, TCE, and

cycloalkanes/naphthalenes. Details of the soil gas investigation are presented in Soil Gas Survey
- Technical Report (ABB-ES, 1993b).

Eight soil borings (328B01 through 32SB08) were drilled in January 1993 during Phase iI-A. The

soil borings were drilled in soil gas hot spot areas around the abandoned waste oil tanks, Building

1424, and the wash rack area. Three additional soil borings (WRSB01 through WRSBBO03) were

drilled at the abandoned waste oil tanks and wash rack focations in August 1993 during Phase

lI-A. Fifty-three subsurface soil samples were collected during Phase II-A. Six VOCs, 13 SVOCs,

2 pesticides, 1 PCB, and TPH were detected in the subsurface soil samples. Twenty-three

inorganic analytes were detected in the subsurface soil samples. Detected concentrations of-
organic and inorganic analytes from borings 328B01 through 32SB08 are presented in Technical
Memorandum No. 3, Soil Assessment (ABB-ES, 1995b).

In 1994, 13 shallow soil borings were drilled and soil samples were collected at a dry well inlet and
a buried fuel trench as part of a contamination assessment of shallow soils in preparation for
construction activities. Resuits of the investigation were presented in a letter report (ABB-ES,
1994b). Six VOCs were detected in the soil samples collected for field GC screening. Five VOCs
and four SVOCs were detected in the soil samples collected for fixed-base analysis.

Site 33 At the completion of the Phase | RI field investigation, Site 33 was added to the Phase lI-A Rl
program for contamination assessment. Phase 1I-A activities at Site 33 included a soil gas survey,

soil borings and subsurface soil sampling, monitoring well installation, and groundwater sampling.

Forty-four soil gas samplers were placed on approximately 80-foot centers in the area
surrounding Building 1454. Sampler density was increased surrounding the aboveground and
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underground waste oil tanks and in an area south of Building 1454. Soil gas screening indicated
several hot spots with ion counts over 10,000 for PCE and over 50,000 for BTEX, TCE, and
cycloalkanes/naphthalenes. Details of the soil gas investigation are presented in Soil Gas Survey
Technical Report (ABB-ES, 1993b).

Five soil borings (33SB01 through 33SB05) were drilled, and 22 subsurface soil samples were
collected during Phase II-A. The soil borings were drilled in soil gas hot spot areas around the
abandoned waste oil tanks and Building 1454. Four VOCs, seven SVOCs, six pesticides, and
TPH were detected in the subsurface soil samples from Phase II-A (ABB-ES, 1995b). The
pesticides were all detected in samples from one boring located in a grass-covered area. Twenty
inorganic analytes were also detected in the subsurface soils. None of the metal concentrations
analyzed by Toxicity Characteristic Leaching Procedure (TCLP) exceeded the regulatory criteria.
Concentrations of organic and inorganic analytes are presented in Technical Memorandum No. 3,
Soil Assessment (ABB-ES, 1995e).

In 1994, 20 shallow soil borings were drilled (1 to 8 feet bgs, 3 to 4 feet bgs, and 16 from 0.5 to
3 feet bgs), and soil samples were collected by ABB-ES at the apron located east of Building 1454
as part of a contamination assessment of shallow soils for construction activities. Results of the
investigation were presented in two letter reports (ABB-ES, 1994b; ABB-ES, 1994c). Two VOCs
(benzene and TCE) were detected in the soil samples collected for field GC screening. Three
VOCs and one SVOC (di-n-butylphthalate) wei'e detected in the soil samples collected for fixed-
base analysis. Di-n-butylphthalate is a common laboratory contaminant and was detected in the
laboratory blank. Consequently, the detections of di-n-butylphthalate were not believed to be site
derived.

Three additional soil borings (33B001 through 33B003) were drilled along the eastern side of
Building 1454 in June 1996 during Phase [I-B. Six - VOCs and lead were detected in
16 subsurface soil samples (including 2 duplicates) collected from these borings. The highest
VOC concentration was of TCE (130 ug/kg) in a soil sample near the surface at 33SB002.
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3.0 FIELD INVESTIGATIVE METHODS

Field investigative techniques used during the Rl to collect the data are described in the RI/FS Work Plan,
Volume | (E.C. Jordan, 1990); the RI/FS Phase II-C Work Plan for Sites 3, 4, 30, 32, and 33 (Brown & Root
Environmental, 1997b); and in the NAS Whiting Field GIR (ABB-ES, 1998). These reports provide
descriptions of sampling methods, field personne! responsibilities, sample management, chain of custody,
project documentation, change in field methods, protocols on corrective actions, decontamihation‘

procedures, waste management handling, and other general project standards and procedures.

Field and laboratory quality assurance (QA) and quality control (QC) requirements for the RI activities comply
with the RI/FS Quality Assurance Program Plan (QAPP) located in Appendix B of the RI/FS Work Plan,
Volume I (E.C. Jordan, 1990) and the FDEP Comprehensive Quality Assurance Plan (DEP-QA-001/92,
Brown & Root Environmental, 1997a). Health and safety requirements were in accordance with the general
Health and Safety Plan located in Volume Il of the RI/FS Work Plan (E.C. Jordan, 1990) and the Health and
Safety Plan for RI/FS Field Investigation (Brown & Root Environmental, 1998).

These field and laboratory investigation techniques are in general conformance with USEPA standard
operating procedures (USEPA, 1991a and 1996), and the standard operating procedures issued by the
QA Section of the FDEP Comprehensive Qualily Assurance Plan (DEP-QA-001/92, Brown & Root
Environmental, 1997a) and were followed during the Rl sampling and analysis program.

The following provides a brief description of the number and types of environmental samples and the
analytical methodology for the RI for Sites 3, 5, 4, 6, 29, 30, 32, and 33.

3.1 SOIL GAS SURVEY

Soil gas surveys were performed by Northeast Research Institute under the direction of ABB Environmental
Services at Sites 3, 5, 6, 29, 30, 32, and 33 in June 1992 (ABB-ES, 1993b). The survey was conducted
using Petrex™ passive soil gas samplers at 221 points total. A total of 206 of the samples were collected at
Sites 3, 6, 30, 32, and 33. The survey identified BTEX, PCE, TCE, cycloalkanes, and naphthalenes in the
subsurface soil gas at the North Field, South Field, and Midfield Maintenance areas. Some soil boring
locations for 1998 RI fieldwork were based on uninvestigated soil gas hot spots. Results of the soil gas
survey are described in the Soil Gas Survey Technical Report (ABB-ES, 1993b).
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3.1.1 North Field Industrial Area Sites 3 and 32

At Sites 3 and 32 (North Field Maintenance Hangar Area), 106 Petrex™ passive soil gas samplers were
installed. These samplers were placed on approximately 80-foot centers surrounding the maintenance
hangar buildings. At Site 3, the grid extended approximately 200 feet south of Building 2941 and
encompassed the abandoned underground waste oil tank, the paint locker, the former underground waste
solvent storége tank area, and parking areas. The grid also surrounded Building 2941 as well as the eastern

parking area.

At Site 32, the soil gas sample grid extended east of the North Field Maintenance Hangar to encompass the
wash rack, an area of aboveground and abandoned underground waste oil storage tanks, the current fuel
transfer station, and parking areas. Toward the west, the soil gas sampling extended approximately 100 feet

in the airﬁeld area.

3.1.2 South Field Maintenance Hangar Site 30

At Site 30, 56 soil gas samples were collected on approximately 80-foot centers surrounding the South Field

Maintenance Hangar and South Control Tower Building 1406. This sample grid extended approximately

120 feet east of the South Control Tower Building onto the airfield, and encompassed the wash rack and

hazardous waste storage area, located west of the South Field Maintenance Hangar. In addition,

aboveground and abandoned underground waste oil tanks located west of Building 1406 and the abandoned _
underground waste oil tanks located south of the same building were also included in the sampling grid.

3.1.3 Midfield Maintenance Hangar Sites 5, 6 and 33

Sites within the boundary of the Midfield Maintenance Hangar Area soil gas grid included Sites 5, 6, and 33.
Although Sites 5 and 6 are within the soil gas survey grid, the focus of the survey was on Site 33 because of
the nature of the associated wastes (i.e., solvents and fuels). Forty-four soil gas samplers were installed at
the Midfield Maintenance Hangar encompassing Sites 5, 6, and 33 and including the buildings, the
installation water supply well, the former AVGAS storage tank location, the abandoned underground waste
oil tanks, and the drainage ditch located to the southwest. Samplers were instalied with approximately
80-foot centers throughout the survey area. Sampler densityh Was increased surrounding the aboveground
and underground waste oil tanks and in an area south of the hangar.

Soil gas sample results were contoured to evaluate the soil gas measurements. The results of the soil gas

survey and other details are presented in the Soil Gas Survey Technical Report (ABB-ES, 1993b).
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3.2 SURFACE SOIL ASSESSMENT

The surfacé soil assessment includes thme results of Phase 1I-A and Phase lI-B RI activities, briefly 'describeydr
in Section 2.0 of this report; in the NAS Whiting Field GIR (ABB-ES, 1998); and in Technical Memorandum
No. 3 (ABB-ES, 1995e); and additional samples collected during Phase |I-C. This section describes the
rationale and sampling methods related to the Phase II-C surface soil assessment. Surface soil sampling
results are discussed in Section 5.2 of this report.

The Phase [I-C soil samples were collected - primarily to define the lateral and vertical extents of soil
contamination previously discovered. Evaluation of the previous investigation data suggested additional data
were needed to define the concentrations of constituents in soil to regulatory-defined or risk-based

concentrations and to improve the certainty of data interpretation in support of the FS engineering analysis

_design.

The surface soil samples, including the environmental and QC samples, were collected and analyzed at an
off-site laboratory using Contract Laboratory Program (CLP) methodology for analysis of VOCs, SVOCs,
pesticides, PCBs, TPH, metals, and cyanide. GC and/or mass spectroscopy methods were used for
analysis of VOCs by Method 8240, SVOCs by Method 8270, and organochlorine pesticides/PCBs by Method

- 8080. Inorganic analytes were analyzed by inductively coupled plasma, graphite furnace atomic absorption,

or cold vapor atyomic’absorption, as appropriate (é.g., Methods 6010, 7420, or 7470). Cyanide analyses
were performed using Method 9010 and TPH analyses were performed using Florida Pro or Method 418.1.
The laboratory analytical program is described in more detail in Section 2.2 of the NAS Whiting Field GIR
(ABB-ES, 1998).

Background screening criteria were established by collecting background samples across the installation
from each U.S. Department of Agriculture (USDA) soil type identified at NAS Whiting Field. These 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 concentrations and then dividing the
sum by the number of samples from which the analytes were detected. Investigation samples were then
compared to twice the arithmetic mean of analyte concentrations detected in background surface soil

samples associated with specific soil types.

Phases 1I-A, 11-B, and II-C soil sample locations are shown in Figures 3-1 through 3-3. A total of 15 surface
soil samples were collected at Sites 3, 4, 30, and 33 in areas not covered with asphalt or concrete pavement.
Each sample was collected from the land surface to a maximum depth of 2 feet bgs using a decontaminated

stainless steel split-spoon. To minimize volatilization, samples for VOC analyses were transferred directly to
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sample jars. Soil samples were described using the Unified Soil Classification System (USCS) and recorded
in a bound field logbook. The samples were analyzed at a laboratory for VOCs, SVOCs, TPH, pesticides,
PCBs, and inorganics. Surface soil sampling results are discussed in Section 5.0 of this report.

3.3 SUBSURFACE SOIL ASSESSMENT

The subsurface soil assessment included soil boring installation, split spoon sampling, and geotechnical
sampling. The results of the Phase lI-A and Phase 1I-B subsurface soil assessment activities are brieﬂy_
described in Section 2.0 of this report; in the NAS Whiting Field GIR (ABB-ES, 1998); and in Technical
Memorandum No. 3 (ABB-ES, 1995e). This section describes the rationale and sampling methods related to
the Phase II-C subsurface soil assessment. Subsurface soil results are discussed in Section 5.2 of this
report.

3.3.1 Split-Spoon Sampling

Split-spoon samples 2 inches in diameter by 2 feet in length were collected at 5-foot intervals from
Phase lI-C soil borings. Split-spoon soil sampling began at the land surface and continued to the' boring
termination depth. The method used to conduct the split-spoon soil sampling was American Society for
Testing and Materials (ASTM) D1586. As a soil sample was collected, it was described on site by the fieid
geologist, who recorded texture, color, grain sizé, andh 6fi‘1ervchafa¢teristics of the soil recovered frbm the

borings. The soil was usually classified using the USCS nomenclature.

Soil samples were collected in all borings for chemical analysis using a nominal 2-inch-diameter
split-spoon sampler. All borings were drilled to a minimum depth of 30 feet bgs. If at 30 feet bgs the total
organic vapor analyzer (OVA) readings were greater than 50 ppm, then the boring-was continued to a
depth 10 feet below the depth where OVA readings decreased to < 50 ppm or to the water table,
whichever occurred first. Soil samples were selected for laboratory analysis from the surface soil in
unpaved areas and within each 30-foot depth interval based on high OVA readings or changes in lithology,
or at the discretion of the site geologist based on other field observations. Soil samples were analyzed for
VOCs, SVOCs, TPH, pesticides, PCBs, and inorganics.

3.3.2 Soil Boring Installation - Sites 3, 4, and 32

The Phase |I-C RI/FS investigation at Site 3 consisted of four soil borings and associated subsurface soil
sampling to help characterize the nature and extent of soil contamination. The supporting rationale for
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these borings is presented below. Figure 3-1 shows the approximate locations of the soil borings, and soil
boring logs are included in Appendix A.

RI/FS Rationale for Soil Borings at Site 3
Soil Boring Location "~ Rationale
38B11, 3SB14 Uninvestigated soil gas hot spot. ’ _
38B12, 3SB13 Determine lateral extent of conténiinétién arouhd fc‘armer USTs.

The Phase II-C RI/FS investigation at Site 4 consisted of 11 soil borings and associated subsurface soil
sampling to help characterize the nature and extent of soil contamination. The supporting rationale for
these borings is presented below. Figure 3-1 shows the approximate locations of the soil borings, and soil
boring logs are included in Appendix A.

RVIFS Rationale for Soil Borings at Site 4

Soil Boring Location Rationale

4SB01, 4SB02, ZSBO3, 4SB04, Determine extent of contamination around former USTs and
4SB05, 45B06, 4SB09, 4SB10, investigate high OVA readings from soil borings.

4SB11
4SB07 Uninvestigated high OVA readings from soil borings.
4SB08 Waste oil line and sump.

The Phase [i-C RI/FS investigation at Site 32 consisted of 11 additional soil borings and associated.
subsurface soil sampling to help characterize the nature and extent of soil contamination. The supporting
rationale for these borings is presented below. Figure 3-1 shows the approximate locations of the soil
borings, and soil boring logs are included in Appendix A.

RI/FS Rationale for Soil Borings at Site 32

Soil Boring Location ' Rationale
328SB09, 32SB11, 32SB12, Determine lateral extent of contamination around former USTs and
32SB18. 32SB19 north and south end of wash rack; 1,500 ppm OVA reading at

32SB05; and chromium and selenium > background but < risk -
based concentrations (RBCs) /soil screening levels (SSLs).
32SB13 Soil gas hot spot at diesel tank location.

325B10, 32SB14, 325B15, Soil gas hot spots and sewer line locations.
32SB16, 325B17
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3.3.3 Soil Boring Installation -_Sites 6 and 33

No additional soil sampling was performed for Site 6 during the Phase 1I-C investigation. Results from
previous investigations at Site 6 are briefly described in Section 2.0 of this report, in the NAS Whiting Field
GIR (ABB-ES, 1998), and in Technical Memorandum No. 3 (ABB-ES, 1995e).

The Phase 1I-C RI/FS investigation at Site 33 consisted of seven additional soil borings and associated
subsurface soil sampling to help characterize the nature and extent of soil contamination. The supporting
rationaie for these borings is presented below. Figure 3-3 shows the approximate locations of the soil
borings, and soil boring logs are included in Appendix A.

RI/FS Rationale for Soil Borings at Site 33

Soil Boring Location Rationale

33SB06, 33SB07 Determine lateral extent of contaminated soils west and south of
abandoned UST; 900 ppm OVA reading at 33SB02; arsenic >
background and RBC; lead > background.

33SB08, 338B10 Uninvestigated soil gas hot spot.

33SB09, 338B11, 33SB12 Determine lateral extent of contaminated soils at 338001, 33B002
at apron, and 33B003 at steam pit; TCE > SSL .

3.3.4 Soil Boring Installation - Site 30

The RI/FS investigation at Site 30 consisted of six additional soil borings and associated subsurface soil

sampling to help characterize the nature and extent of soil contamination. The supporting rationale for

these borings is presented below. Figure 3-2 shows the approximate locations of the soil borings, and soil
boring logs are included in Appendix A.

RI/FS Rationale for Soil Borings at Site 30

Soil Borirg Location Rationale
30SB08, 30SB09, 305810, Determine lateral extent of contamination around former USTs and
30SB12, 30SB13 north and south end of wash rack; 200 ppm OVA reading at

30SB04; TCE, benzene > SSL,, at 30SB02, 30SB04, and north
end of wash rack; arsenic > background and RBC; lead and
selenium > background; dichloroethene, methylene chloride, and
naphthalene > SSL, at 30B00301, south end of wash rack.

308B11 Uninvestigated soil gas hot spot; TCE > SSL, at 30SB07; arsenic

> background and RBC.
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3.3.5 Geotechnical Sampling

Fourteen geotechnical samples were collected using a thin-walled Shelby tube (ASTM D1587) during
installation of the Phase Ii-C soil borings. These samples were collected at various depths between the
land surface and the water table. The geotechnical analyses performed are shown below.

Geotechnical Analyses
Parameters Method
Moisture Content ASTM D2216
Dry Bulk Density ASTM D2167
Undisturbed Permeability ASTM D2434
Soil Classification ASTM D2487

The results of the geotechnical analyses included in Appendix A will be used in the FS, if required, to
evaluate remedial alternatives. The number of geotechnical samples collected from each site is shown
below.

Geotechnical
Site Samples Collected
3 4
4 3
30 2
32 2
33 3
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4.0 DATA QUALITY

Various QC measures were implemented during the 1998 Phase II-C RI/FS field sampling and laboratory
analysis performed by Tetra Tech NUS at NAS Whiting Field. These measures were conducted to ensure
the resultant data were suitable for their intended uses (e.g., nature and extent determination, risk
assessment, etc.). A brief summary of the QC measures is provided in this chapter. Section 4.1 contains
a summary of the Data Quality Objectives (DQOs). Field QC samples are discussed in Section 4.2. A
summary of the data validation procedures and the results of the data validation process are provided in
Section 4.3.

This section does not address the data quality associated with historical analytical data (e.g., data
collected by previous contractors, such as ABB-ES). The quality associated with historical data is
addressed in the associated published reports.

4.1 DATA QUALITY OBJECTIVES

A discussion of the DQOs for the Phase II-C RI/FS sampling is provided in Sections 2.9 and 2.10 of the
Phase lI-C RI/FS Work Plan (Brown & Root Environmental, 1997b). DQOs for all field and laboratory
analyses, including requirements for precision, accuracy, and completeness, are summarized in the

remainder of this section.

411 Precision

Precision characterizes the amount of variability and bias inherent in a data set. This parameter also
describes the reproducibility of measurements of the same parameters- for samples under similar
conditions. Precision is expressed as a Relative Percent Difference (RPD), defined as the relation of the
range relative to the mean RPDs, which are typically expressed as percentages, are used to evaluate both

field and laboratory duplicate precision, and are calculated, as follows:

RPD = V1-V2  x 100
(V1 +V2)/2
where RPD = relative percent difference
V1, V2 = two results obtained by analyzing duplicate samples.
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For non-USEPA CLP data, the precision objectives of 50 percent for solid matrices and +£30 percent for
aqueous matrices were employed for this project.

Field duplicates monitor the consistency with which environmental samples were obtained and analyzed.
Laboratory duplicates measure the reproducibility of laboratory generated results. RPDs were calculated
for each set of field and laboratory duplicates generated for the investigation. Failures in meeting the
precision objectives resulted in the qualification (as per data validation protocols) of the associated
analytical data. The qualification of the Phase II-C RI/FS analytical data, as well as the implication of the

data qualifications, is discussed in Section 4.3,

41.2 Accuracy

' The degree of accuracy of a measurement, expressed as a percent recovery, is based ona comparison of
the measured value with an accepted reference or true value. Accuracy measurements are determined
by the analysis of “spiked” samples (i.e., blank, surrogate, or matrix spikes). These analyses measure the
accuracy of the laboratory operations as affected by the sample matrix. Percent recovery is calculated

using the following equation;

%R =8s-S0 x 100

S
where %R = percent recovery
Ss = result of spiked sample
So = result of non-spiked sample
S = concentration of spiked amount.

The accuracy objective for the Phase II-C RI/FS inorganic analytical data is defined as 75 to 125 percent
(percent recovery). Accuracy in the organic fraction is measured by the addition of system monitoring
compounds prior to sample preparation/extraction. The accuracy objective for the organic fraction is
defined by the particular system monitoring compounds and the laboratory’s statistically derived QC limits.
Failures in meeting the accuracy objectives resulted in the qualification (as per data validation protocols)
of the associated analytical data. In accordance with DQOs, two additional matrix spikes/matrix spike
duplicates (MS/MSDs) should have been collected during the Rl sampling events. However, it is unlikely
the absence of two additional MS/MSDs impacted the evaluation of matrix effects. Appendix B contains
QC data, including a summary of the number of MS/MSDs collected during the RI sampling events. A
discussion of the qualification of the Phase 1I-C RI/FS analytical data and the implication of the data

qualifications are provided in Section 4.3.
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4.1.3 Representativeness

Representativeness is defined by the degree to which the data accurately and precisely represent a
characteristic of a population, parameter variations at a sampling point, a procéss condition, or an
environmental condition.- Consideration of geological variability, contaminant concentration variability,
collection and preparation variability, and analytical variability are selected variables, attempting to ensure

representativeness.

) Representativeness with respect to geological and sample collection and preparation variability has been
addressed within the Sampling and Analysis Plan. The methods and protocols used to select s;émples
representative of a particular sampling site are outlined within the Sampling and Analysis Plan. Collecting
a sufficient number of samples of an environmental medium, properly chosen with respect to place and
time, ensures representativeness. The precision of a representative set of samples reflects the degree of
variability of the sampled medium, as well as the effectiveness of the sampling techniques and laboratory
preparation.

Representativeness of contaminant concentration and analytical variability is ensured by the use of both
appropriate sampling procedures and analytical methods. Sampling procedures include the collection of
field QC blanks, used to assess the potential for field contamination of environmental media. Selection of
appropriate analytical methodologies and adherence to analytical requirements provide representative
concentrations. Contaminant concentration and analytical variability are assessed and evaluated via data

review and validation.

41.4 Comparability

Comparability is defined as the confidence with which a given data set can be compared to another.
Comparability is ensured by the use of both standard sampling and collection procedures and standard
analytical methodologies. Application of standard operating procedures as outlined in the Sampling and

Analysis Plan has ensured both sampling and analytical comparability.

41.5 Completeness

Completeness is a measure of the amount of valid data obtained from the field and laboratory analyses in
relation to the total amount of data collected. Completeness is typically expressed as a percentage and is
determined using the following equation:

%C= M x100
T
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where %C = percent completeness
\Y4 = number of results determined to be valid
T = total number of results.

Under ideal conditions, the completeness objective would be 100 percent. However, samples can be

rendered unusable during shipping or preparation (e.g., bottles broken or extracts accidentally destroyed)

or analysis (e.g., loss of instrument sensitivity, strong matrix effects). The calculated percent'

completeness for all chemical analytical data collected during the Phase II-C RI/FS sampling event is
99.4 percent (i.e., 102 chemical analytical results out of a total of 14,682 data points were qualified as

unusable.)

Section 4.3 contains a summary of the data validation results and describes, in general, the rationale

behind the rejection of these analytical results.

4.2 FIELD QUALITY CONTROL SAMPLES

The following field QC samples were collected during the Phase II-C RI/FS sampling effort and analyzed
in accordance with DQO requirements, as specified in the Work Plan:

» Field duplicates were obtained at a frequency of one per every ten samples (10 percent per matrix).
Field duplicates for soil samples are two separate samples collected from the same source. Aqueous
sample duplicates are collected simultaneously. Duplicates assess the overall precision of the

sampling and analysis program.

. Trip blanks of analyte-free water were generated by the laboratory, taken to the sampling site, and
returned to the laboratory with the environmental samples to be analyzed for VOCs. Analytical resuits
for trip blanks are used to determine the level of contamination associated with the transportation of

. environmental samples. One trip blank was collected per each cooler and analyzed for volatile

organics.

* Rinseate blanks were obtained by pouring analyte-free water over sample collection equipment
(e.g., bailers, etc.) after decontamination to assess the effectiveness of field decontamination
procedures. Samples were obtained at a frequency of 1 per 20 samples per media per analysis (i.e.,

5 percent per matrix).
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¢ Field blanks consisted of source water samples used in steam cleaning and/or decontamination and
are used to determine the level of contamination associated with the source water. Field blanks were

obtained at a frequency of one per event per decontamination water source.

Documentation for the actual collection of the aforementioned field QC samples for all Phase 1I-C RI/FS
analytical data is provided in Appendix B.

4.3 DATA VALIDATION

All samples collected as part of the Phase II-C RI/FS field effort and sent to the laboratory for chemical
analysis were subjected to data validation. Data validation is an objective systematic process in which
analytical data are reviewed to ascertain the validity of the reported results and to identify for the data user
the possible limitation of these results. This section summarizes the various aspects of the data validation

process.
4.3.1 General Data Validation Procedures

Validation of data generated for samples collected during the Phase II-C RI/FS field effort was completed
in accordance with the procedures for Level D data validation as outlined in Navy guidance (Sampling and
Chemical Analysis Quality Assurance Requirements for the Navy Installation Restoration Program,
NEESA 20.2-047B). Level D data validation was performed for all samples analyzed via the
USEPA's CLP methods, as well as for some samples analyzed via SW-846 methods, similar to the CLP
methods (e.g., the 8000 series methods). Data were validated in accordance with the USEPA’'s CLP
Functional Guidelines for Organic and Inorganic Data Review (USEPA 1994a and 1994b, respectively), as
amended for use in USEPA Region [V.

At a minimum, the validation process included consideration of the following: data completeness, holding
time compliance, mass calibrations, field QC and laboratory generated blanks, internal standards,
surrogate spikes, blank spikes, matrix spikes, field duplicate precision, chemical interferences,
quantitation, detection limits, and system performance.

Evaluation of laboratory and field QC blank analyses aided in the elimination of false positive results
identified as laboratory artifacts. The overall determination of data utility or reliability was based upon
laboratory compliance with specified methods and adherence to QC requirements. Noncompliances
observed during the validation process typically resulted in the qualification of the associated analytical
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data. The qualifiers alert the data user to imprecise or estimated results and, in the worst case, unreliable

and unusable data.

The net resuits of the validation proceés were summarized in sample delivery group-specific technical
reports consisting of a memorandum, a section of qualified analytical results, and a supporting
documentation section providing the rationale for changes and/or qualification of the data. These
memoranda provide a detailed explanation of the results of the data validation review. All data valiqation

documentation is currently retained on file by Tetra Tech NUS, in the Pittsburgh, Pennsylvania, office. .
43.2 Data Validation Qualifiers

As mentioned previously, the qualification of analytical data during the validation process (i.e., application
of U, UJ, J, UR, and R qualifiers) was conducted as required by the USEPA Functional Guidelines. The
attachment of the data qualifiers to analytical results signifies the occurrence of QC noncompliances noted

during the course of data validation. The various data qualifiers are defined, as follows:

e U- Indicates the chemical was not detected at the numerical detection limit (sample-specific
quantitation limit) noted. Nondetected results from the laboratory are reported in this manner. This
qualifier is added to a positive result (reported by the laboratory) if the detected concentration is
determined to be attributable to contamination introduced during field sampling or laboratory analysis.

e UJ - Indicates the chemical was not detected. However, the detection limit (sample-specific
quantitation limit) is considered to be estimated based on problems encountered during laboratory

analysis. The associated numerical detection limit is regarded as inaccurate or imprecise.

e J - Indicates the chemical was detected. However, the associated numerical result is not a precise
representation of the amount actually present in the sample. The laboratory reported concentration is
considered to be an estimate of the true concentration.

* UR - Indicates the chemical may or may not be present. The nondetected analytical result reported
by the iaboratory is considered to be unreliable and unusable. This qualifier is applied in cases of
gross technical deficiencies (i.e., holding times missed by a factor of two times the specified time limit,

severe calibration noncompliances, and extremely low QC recoveries).
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e R -Indicates the chemical may or may not be present. The positive analytical result reported by the
laboratory is considered to be unreliable and unusable. This qualifier is applied in cases of gross
technical deficiencies.

The preceding data qualifiers may be categorized as indicative of major or minor problems. Major
problems are defined as issues resulting in the rejection of data, qualified with UR and R data validation
qualifiers. These data are considered invalid and are not used for risk assessment and decision making
purposes. Minor problems are defined as issues resulting in the estimation of data, qualified with U, J,
and UJ data validation qualifiers. Estimated analytical results are considered to be suitable for risk
assessment and decision making purposes.

4.3.3 Su_mmagl of Data Validation Results

A brief summary of the data validation results for the Phase 1I-C RI/FS sampling effort is provided in the
remainder of this section.

Organic Analyses

Methylene chloride was identified as a laboratory blank contaminant in nearly all samples.‘ Acetone,

di-n-butylphthalate, and bis(2-ethylhexyl)phthalate were detected sporadically in the laboratory and field
QC blanks associated with soil samples. Di-n-octylphthalate was qualified for laboratory blank
contamination in one sample. Detection limits for acetone, methylene chloride, bis(2-ethylhexyl)phthalate,
di-n-butylphthalate, and di-n-octylphthalate in the affected environmental samples were elevated during
the data validation process because positive results for these chemicals are considered to be attributable »

to blank contamination.

In general, analytical results for organic compounds were qualified as estimated, J or UJ, for observed
noncompliances with calibrations, system monitoring compounds, internal standards, and percent
difference between columns (GC analyses for pesticides/PCBs). More data qualifications were due to
calibration noncompliances than for any other QC check. Positive results reported at concentratiohs less
than the Contract-Required Quantitation Limit (CRQL) were ailso qualified as estimated because of
potential uncertainty near the CRQL.

Nondetected results for 2-butanone in 97 out of 99 samples were rejected due to gross technical

noncompliance with calibration criteria (i.e., relative response factors < 0.050). Only the positive
2-butanone results reported in samples W32DS001001 and W32SB01202 were not rejected.
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Hexachlorocyclopentadiene was rejected in sample W32DS001001 due to extremely low (less than

10 percent) matrix spike/matrix spike duplicate recoveries.

A few results for ethylbenzene, toluene, and xylene were qualified as estimated due to holding time

exceedences.

In addition, no qualifiers were applied on the basis of field duplicate precision or blank spike recovery.
Inorganic Analysis

Magnesium and potassium were detected frequently (in more than one-third of the total samples
collected) as contaminants in the laboratory blanks at varying concentrations. Potassium and sodium
were qualified due to laboratory and field blank contamination in a few samples (less than 10). Aluminum
was qualified due to laboratory blank contamination in one sample. The detection limits of those results
found to be attributable to blank contamination introduced during laboratory analysis were raised during
the validation process. Note no inorganic contaminants were observed in the field blanks.

Inorganic sample results were typically qualified as estimated based on problems noted with matrix
spikes, laboratory duplicate precision, chemical interferences [inductively coupled plasma (ICP) only],

serial dilution analyses (ICP only), and post-digestion spikes.

Potassium results in samples W04SB05001, W30SB01101, W30SB01201, and W30SB01301 were

- rejected due to ICP interference.

Note also all holding times were met for inorganic analyses and no qualifiers were applied on the basis of

field duplicate imprecision.

All validated results for the Phase 1I-C RI/FS are presented in Appendix C. This database is inclusive of
all positive and non-detect results (i.e., Phase II-C RI/FS data and historical data) and is used to define
the nature and extent of contamination, assess contaminant fate and transport, and characterize potential

risks.
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5.0 INVESTIGATIVE RESULTS

5.1 GEOLOGIC SETTING

This section briefly describes the site geology of the North‘F.ieId, Midfield, and South Field areas of
Whiting Field. Detailed discussions of the regional and local geology are presented in Technical
Memorandum No. 1, Geologic Assessment (ABB-ES, 1992a), and Technical Memorandum No. 2,
Geologic Assessment (ABB-ES, 1995a).

5.1.1 North Field Area (Sites 3, 4, and 32)

~Surface soil in the vicinity of Sites 3, 4, and 32 consists of Troup loamy sand. The area is underlain by

interbedded sand, silt, and clay to a depth of 10 to 30 feet bgs. Underlying this upper unit is fine- to
medium-grained sand with scattered, thin lenses of coarse sand, silt, and clay. A clay layer ranging in
thickness from 12 to 15 feet was identified underlying Site 3 approximately 100 - 120 feet bgs [at
elevations of 55 to 75 feet above National Geodetic Vertical Datum (NGVD)]. This clay unit was logged at
monitoring wells WHF-3-3D, WHF-3-7D, WHF-3-4, and WHF-3-1D. Clayey sand was reported in the

same depth range at WHF-3-2D, indicating the clay unit is discontinuous to the east of Site 3.

Another stiff clay unit was encountered from 79 to 81 feet bgs at 32SB17. Saturated fine sand was logged
at 75.5 feet bgs, indicating the clay unit was of sufficient thickness, consistency, and areal extent to cause
localized perching of groundwater in that area. Clayey, sandy silt and clayey sand was reported in nearby
borings 325B16 (85.6 feet bgs) and 4SB01 (80 feet bgs), respectively. This clayey horizon was not
encountered in soil borings or monitoring wells located east of 4SB01.

5.1.2 Midfield Area (Sites 6 and 33)

The surface soil in the Midfield Maintenance Hangar Area consists of Troup loamy sand and
Dothan/Lucy/Bonifay soil. The area is underlain by interbedded sand, silt, and clay to a depth of 10 to
30 feet bgs. Underlying this upper unit is fine- to medium-grained sand with scattered, thin lenses of
coarse sand, silt, and clay. A thick layer of clay underiies Site 6 between 100 and 115 feet bgs (55 —
70 feet above NGVD). The same depth range in Site 33 monitoring wells contains sand, silt, and clay
mixtures, while Site 5 monitoring weills penetrated clay or sandy clay in that depth range. This indicates a

continuous clay-dominated unit may underlie the Midfield Hangar Area at a depth of 100 to 115 feet,
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extending north to the western part of Site 5. Lithologic descriptions from monitoring wells located to the
northeast of the hanger indicate the clay unit may be thin and discontinuous northeast of the hanger.

5.1.3 South Field Area (Site 30)

The surface soil at Site 30 consists of Troup loamy soil. The surficial geology (upper 30 ft) in the South
Field Area is similar to the North Field and Midfield areas. Underlying this upper unit is fine- to
medium-grained sand with scattered, thin lenses of coarse sand, silt, and clay. A thick layer of clay
located between 100 and 115 feet bgs (30 - 70 feet above NGVD) extends from Site 5 to the northern
edge of Site 30. An interbedded sand and clay unit at least 10 feet thick was also encountered at
WHF-30-3, located on the southwest corner of the site, at a depth of 129 feet bgs (50 feet above NGVD).
The continuity of the deep clay unit at Site 30 is uncertain because of a lack of boreholes to this depth

within or to the north and east of the site.
5.2 SOIL ASSESSMENT

The soil assessment at Sites 3, 4, 6, 30, 32, and 33 was performed by analyzing surface and subsurface
soil samples. Interpretation of impacts to soil at the site was based on the historical use and operational
practices at the site and the chemical and spatial relationship of the chemicals detected in the soil. The
chemicals detected and their distribution are presented in the following sections. For screening purposes
for non-carcinogenic contaminants, 1/10" of the risk-based concentrations (RBCs) was used. The

analytical database for all soil samples is presented in Appendix C.
521 Site3

Surface and subsurface soil sampling was conducted in two phases. Soil borings 3SB01 through 3SB10
were installed by ABB-ES in January 1993. Additional soil borings, 3SB11 through 3SB14, were installed
by Tetra Tech NUS in March 1998 to sample previously uninvestigated soil gas hot spots and to define

the horizontal and vertical extent of soil contamination.

5.2.1.1 Surface Soil

Eight surface soil samples were collected at Site 3. The soil samples were analyzed for VOCs, TPH,
SVOCs, pesticides/PCBs, and metals. Surface soil sample locations are presented on Figure 3-1.

Analytical results are summarized in Table 5-1. Table 5-2 summarizes the statistical analysis of the data

and background concentrations. Background concentrations are based on Troup loamy soil found at
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TABLE 5-1
POSITIVE ANALYTICAL DETECTIONS FOR SURFACE SOIL AT SITE 3
NAS WHITING FIELD, MILTON, FLORIDA

PAGE1 OF 1
358102 358212 35B83-0-2 358402 358512 358612 358912 W035801301 |
COLLECTION DATE 1120/93 118/93 112/93 1112193 1/8/93 1118/93 118193 298

SAMPLE DEPTH -2 0-2'

0-2

=

2-BUTANONE

ACETONE

TETRACHLOROETHENE

E ATLES [aakBy

i D AEANE
BENZO(A)JANTHRACENE

BENZO(A)PYRENE

20J

BENZO(B)FLUORANTHENE

BENZO(K)FLUORANTHENE

BIS(2-ETHYLHEXYL)PHTHALATE 374

CHRYSENE

130J

BIBENZO(A,H)ANTHRACENE

6J

FLUORANTHENE

2204

PHENANTHRENE

484

PYRENE

44-DDD ' - [¥]

180 J

4,4-DDE 29J 054 34J

4.4-DDT 053

0.99J

ALPHA-CHLORDANE 10

DIELDRIN 9.8 09J 44

13J

GAMMA-CHLORDANE 17

8990 9940 21500 5200 20400 5180 4380 13700
5.5 3.5 3.2 0.58 J 1.74 1.14J 0.94J 22
8.7J 6.5J 14.9J 9.7J 16.2J 8.9J 6.4J 11.9
" 0.09J 0.06 J
[CADMIUM 0.72J 0.36J 0.59J
CALCIUM 636 J 4124 1130 1380 385 J 261 392J 408
CHROMIUM 926 12.7 42.7 3.7 15.4 4.4 3.2 106 J
COBALT 1.3J 1.2J 16J 17J 14
COPPER 96 14J 9.6 324 8.5 73 38J 48
CYANIDE 0.51J 047J 0.414
IﬁON 7540 12500 12700 3060 10300 2730 2590 6330
ILEAD 14.5 5.8 5.6 3 4.4 1.5J 38 524
MAGNESIUM 207 J 61.3J 2184 104 J 1774 2264 80.6 J 202
72.8 25 61.1 151 67.7 36 104 62
0.02J 0.03J 0.04 J 0.04J 0.06
15.7 22J 224 1.7J 26
146 J 162 J 99.4 J 1754 934
2.7 1J 0.41J 1.7
0.57 J 14
212J 172J 1714 165 J
THALLIUM 0.154
VANADIUM 19.8 33.9 34 7J 264 87J 59J 18.1
ZINC 10.2 15J 9.6 3.9J 12.2 364 44 8J
Notes:
The chemicals shown in this table are those detected above reporting limits or above background for incrganics.

The A or D in the sample number indicates a duplicate sample.

A blank cell indicates the chemical was analyzed for but not detected.
nglkg - micrograms per kilogram.

J - The associated numerical value is an estimated quantity.

mg/kg - milligrams per kilogram.

NA - Indicates the chemical was not analyzed for.
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TABLE §-2

SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS AT SITE 3
NAS WHITING FIELD, MILTON, FLORIDA

e

35B9-

“3SB3-0-2(93)

0.18

PAGE 1 OF 2
Chemical Detection Minimum Maximum Location of |Units [Concentration| Background Screening Toxicity Value
Frequency| Detected |Concentration| Sample Used for value™" Region Il RBC @ | Florida ®
Concentration Maximum Screening Soil Soil Soil
Residential| Basis | Residential
2-Butanone 0.006 38B3-0-2(93) [mg/kg 0.006 NA 4700 N 3100
Acetone 0.1 3SB3-0-2(93) {mg/kg 0.1 NA 780 N 780
Tetrachloroethene 0.003 35B56-1-2(93) Img/kg 0.003 NA 12 C 8.9
Benzo(a)anthracene 0.098 35B9-1-2(93) Img/kg 0.098 NA - 0.87 C 14
Benzo(a)pyrene 0.04 35B9-1-2(93) |[mg/kg 0.04 NA 0.087 Cc 0.1
Benzo(b)fluoranthene 0.084 35B9-1-2(93) [mg/kg 0.084 NA 0.87 C 14
Benzo(k)fluoranthene . 0.081 38B9-1-2(93) {mg/kg 0.081 NA 8.7 C 15
Bis(2-Ethylhexyl)phthalate 177 0.037 0.037 35B2-1-2(93) {mg/kg 0.037 NA 46 Cc 76
Chrysene 17 0.13 0.13 35B89-1-2(93) |mglkg 0.13 NA 87 c 140
Dibenzo(a,h)anthracene 177 0.006 0.006 W035B01301 |mg/kg 0.006 NA 0.087 Cc 0.1
Fluoranthene 17 0.22 0.22 3SB9-1-2(93) [mg/kg 0.22 NA 310 N 2900
Phenanthrene 17 0.048 0.048 35B9-1-2(93) |mg/kg 0.048 NA 160 @ N 2000
N

0042 . c
4.4-DDE 38 0.0005 0.0034 | 35B3-0-2(93) |mg/kg | 0.0034 NA 19 C 33
4,4-DDT 28 0.0009 0.001 WO035B01301 [mglkg 0.001 NA 1.9 C 3.3
Aipha-Chlordane 0.01 3SB1-0-2(93) |mglkg 0.01 NA 1.8 c 34@
Dieldrin 0.042 35B3-0-2(93) |mg/kg 0.044 NA 0.04 C 0.07
Gamma-Chiordane 0.017 35B1-0-2(93) |mgrkg 0.017 NA 189 c 349
Heptachlor Epoxide 0.026 35B1-0-2(93) |mgikg 0.026 NA 0.07 C 01
i o ,'!x . § e V - = e o ,;”"; " . v, . ' - ' ¢ P
Aluminum 21500 3SB3-0-2(93) |mg/kg 21500 7924 7800 N 72000
Arsenic 8/8 0.58 55 35B1-0-2(93) |mgrkg 55 16 0.43 c 08
Barium 8/8 6.4 16.2 35B5-1-2(93) |mglkg 16.2 11.6 550 N 110
Beryllium 2/8 0.06 0.09 35B1-0-2(93) |mg/kg 0.09 0.18 1% N 120
Cadmium 3/8 0.36 0.72 35B3-0-2(93) |mglkg 072 0.29 39 N 75
Calcium 8/8 261 1380 35B4-0-2(93) |mglkg 1380 198 NA = NA
Chromium 8/8 3.2 427 35B3-0-2(93) [mg/kg 427 5.5 239 ‘N 210®

66/42/60
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TABLE 5-2
SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS AT SITE 3
NAS WHITING FIELD, MILTON, FLORIDA

PAGE 2 OF 2
Chemical Detection Minimum Maximum Location of |Units jConcentration] Background Screening Toxicity Value
Frequency| Detected |Concentration] Sample Used for value™ | Region i RBC® | Fiorida®
Concentration Maximum Screening Soil Soil Soil
Residential| Basis | Residential

Cobait 5/8 1 17 3SB4-0-2(93) malkg 1.7 15 470 N 4700
Copper 8/8 1.4 9.6 35B1-0-2(93) {mg/kg 9.6 4.7 310 N 110
Cyanide 317 0.41 0.51 35B1-0-2(93) {mg/kg 0.51 0.14 160 N 30

Iron 8/8 2590 12900 35B2-1-2(93) [mg/kg 12900 4416 2300 N 23000
Lead 8/8 15 14.5 35B1-0-2(93) |mg/kg 145 5.7 400" - 400
Magnesium 8/8 61.3 226 35B6-1-2(93) img/kg 226 134 NA - NA
Manganese 8/8 25 151 35B4-0-2(93) {mg/kg 151 196 160 N 1600
Mercury 5/8 0.02 0.06 35B5-1-2(93) |mgikg 0.06 0.06 23® N 34
Nickel 5/8 1.7 16.7 35B3-0-2(93) {mg/kg 15.7 3.6 160 N 110
Potassium 5/8 93 175 3SB5-1-2(93) [mg/kg 175 88.5 NA - NA
Selenium 4/8 0.41 27 3SB1-0-2(93) |mg/kg 2.7 0.23 39 N 390
Silver 2/8 0.57 1 3SB2-1-2(93) mg/kg 1 0.35 39 N 390
Sodium 4/8 165 212 3SB3-0-2(93) |mg/kg 212 203 NA - NA
Thallium 1/8 0.15 0.15 35B9-1-2(93) {mgtkg 0.15 0.58 0.55 N NA
Vanadium 8/8 59 34 38B83-0-2(93) [mg/kg 34 10.9 55 N 15

Zinc 8/8 : 1.5 122 35B5-1-2(93) |[mg/kg 12.2 7.7 2300 N 23000

35B2-1-2(93)

(1) Troup Loamy Soil (Table 3-9), General Information Report (GIR}, Remedial Investigation and Feasibility Study, ABB-ES, 1998.

(2) Region Il Risk-Based Concentration Table, October 1, 1998 (USEPA, 1998a). (Note: 1/10th RBC value used for non-carcingens).

(3) Table 1, Soil Cleanup Target Levels, Technical Repart: Development of Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., January, 1999,
(4) Value is for naphthalene.

(5) Value is for chlordane.

(6) Value is for hexavalent chromium.

{7) Screening level for lead, "Revised Interim Soif Lead Guidance for CERCLA Sites and RCRA Corrective Action Facilities,” OSWER Directive #9355.4-12.
(8) Value is for mercuric chloride.

mg/kg - milligrams per kilogram.

NA - not available
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Site 3. USEPA Region Ill residential RBCs for soils and the FDEP residential soil cleanup goals are also
presented in Table 5-2. Six of the surface soil samples (3SB2-1-2, 3SB3-0-2, 35B4-0-2, 3SB5-1-2, 3SB6-
1-2, and 3SB9-1-2) were collected from below asphalt or concrete paving.

Volatile Organic Compounds

Three VOCs, acetone, 2-butanone, and PCE, were detected in the surface soil at Sité 3. Acetone was
detected at 3SB3-0-2 (100 pg/kg) and 3SB4-0-2 (16 pg/kg). The VOC 2-butanone was detected at only
3S8B3 at an estimated concentration of 6 pg/kg. PCE was detected at 3SB05 at an estimated
concentration of 3 pg/kg. All VOC detections were below the FDEP residential cleanup goals for soil and

the USEPA Region lil residential RBCs. The distribution of VOCs in surface soil is shown on Figure 5-1.
Semivolatile Organic Compounds

Ten SVOCs were detected in surface soil samples at Site 3, primarily in 3SBS-1-2, which had eight
SVOCs. Estimated concentrations ranged from 40 pg/kg of benzo(a)pyrene to 220 ug/kg of fluoranthene.

Other SVOCs detected in surface soils at Site 3 included bis(2-ethylhexyl)phthalate in 3SB2-1-2 at an
estimated concentration of 37 pug/kg, and benzo(a)pyrene and dibenzo(a,h)anthracene in W03SB13001 at
estimated concentrations of 20 pg/kg and 6 pg/kg, respectively. No SVOCs were detected above their
FDEP residential cleanup goals for soil or USEPA Region lll RBCs. The distribution of SVOCs in surface

soil is presented on Figure 5-1.

Total Petroleum Hydrocarbons

TPH analysis was performed on all eight surface soil samples at Site 3. TPH was detected in six of the
eight samples ranging in detected concentration from 7.6 mg/kg to 27.8 mg/kg. The maximum
concentration of TPH (27.8 mg/kg) was below the FDEP residential cleanup goals of 350 mg/kg for soil.
The distribution of TPH in surface soil is presented on Figure 5-1.

Pesticides/PCBs

Seven pesticide compounds were detected in four surface soil samples (3SB1-0-2, 35B2-1-2,

WO03SB01301, and 3SB3-0-2) at Site 3. Dieldren was the most widespread compound detected in the

surface soil, being found in all four samples having positive detections of pesticides. Concentrations of

R4708989 5-6 CTO-0028
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Depth = 1.0 - 2.0
Semivolatile Organics
BENZO (A) ANTHRACENE
BENZO {A) PYRENE

BENZO (B) FLUORANTHENE
BENZ0 {K) FLUORANTHENE
CHRYSENE

FLUORANTHENE
PHENANTHRENE

PYRENE

Petroleum Hydrocarbons img/k
TOTAL PETROLEUM HYDROCARBONS

(ug/kg

)

g}
11.5

Z

|
3SBO1 <>
] Depth = 0.0 - 2.0 ) i
Pesticides/PCBs (ug/kg) :
4,4'-DDE 2.9 J [:
ALPEA~CHLORDANE 10
DIELDRIN 9.8
GAMMA-CHLORDANE 17
HEPTACHLOR EPOXIDE 26
Petroleum Hydrocarbons img/kg)
TOTAL PETROLEUM HYDROCARBONS 11.5
a
. !
1 o
3sBO2 & Il 0
Depth = 1.0 - 2.0’
Semivolatile Organics (ug/kg)
BIS(2~-ETHYLHEXYL) PHTHALATE 37 J
Pesticides/PCBs {ug/kg) \'
4,4'-DDE 0.5 J 3SBR03
4,4'-DDT 0.9 J Depth = 0.0 - 2.0°
DIELDRIN 0.9 J Volatile Organics tug/kg)
Petroleum Hydrocarbons img/kg) & 2-BUTANONE 6 J
TOTAL PETROLEUM HYDROCARBONS 27.8 B 4 @ ACETONE 100
Pesticides/PCBs i1ug/kg)
4,4'-DDD 4.2
4,4'-DDE 3.4 J
g : DIELDRIN 44 *
[] R, ) Petroleum Hydrocarbons (mg/kg)
i TOTAL PETROLEUM HEYDROCARBONS
o]
/M
REMOVED WASTE -
0 " owust '-

N 3SB04

Depth = 0.0 - 2.0

Volatile Organics (ug/kg)
'"j ./ ACETONE 16
‘ 2 REMOVED UNDERGROUND

WASTE SOLVENT TANKS

3sB13 3SB0S
Depth = 0.0 - 2.0° Depth = 1.0 - 2.0!
Semivolatile Organics tug/kg) Volatile Organics lug/kg)
BENZO (A) PYRENE 20 3 TETRACKLOROETHENE 3 3
DIBENZO (A, H) ANTERACENE 6 J Petroleum Hydrocarbons img/kg)
Pesticides/PCBs (ug/kqg) TOTAL PETROLEUM HYDROCARBONS 11.6
4,4'-DDT .99 J
DIELDRIN 1.3 J
Petroleum Hydrocarbons img/kg)
TPE _(C8 - C40) 11.2
NOTE: . _ o 100 0 100 Feet
Results marked with an asterisk { * ) exceed background and EPA or FDEP residential screening criteria. Ty T T ——
DRAWN BY DATE CONTRACT NUMBER
J. BELLONE 15-SEP-93 —
CHEGKED BY DATE APPROVED BY DATE
ORGANICS IN SURFACE SOIL AT SITE 3 — —
— o
COSTISGHEDULE-AREA NAS WHITING FIELD, MILTON, FLORIDA APPROVED BY DATE g
] 1 I — —_ 3
S
SCALE DRAWING NO. REV O
AS NOTED FIGURE 5-1 0 ©
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dieldrin ranged from 0.9 ug/kg at 3SB2-1-2 to 44 pg/kg at 3SB3-0-2. 4,4-DDE was found in three
samples at estimated concentrations rénging from 0.5 pg/kg at 3SB2-1-2 to 3.4 ug/kg at 3SB3-0-2.
4,4'-DDT was detected in two samples, 3SB2-1-2 (0.9 J pg/kg) and W035B013 (0.99 J ug/kg). Dieldrin at
44 ug/kg was the only pesticide detected at or above USEPA Region ill RBCs (40 pg/kg) for soil. There
were no pesticides/PCBs detected above FDEP residential cleanup goals for soil. The distribution of

pesticides/PCBs in surface soil is presented on Figure 5-1.
inorganics

Twenty-three inorganic analytes were detected in the surface soil at Site 3. Twelve of the analytes were
detected in all eight samples. Fifteen analytes (aluminum, arsenic, barium, cadmium, chromium, cobalt,
copper, cyanide, iron, lead, nickel, selenium, silver, vanadium, and zinc) were detected at concentrations
above background soil concentrations for Troup soils. Of these 15 analytes only 5 (aluminum, arsenic,
chromium, iron, and vanadium) exceeded the FDEP soil cleanup goals or USEPA Region Il RBCs for
residential soil. Aluminum was detected above USEPA's RBC for residential soil at 3SB3-0-2
(21,500 mg/kg) and 3SB5-1-2 (20,400 mg/kg). Arsenic was found above FDEP and USEPA criteria at
3SB2-1-2 (3.5 mg/kg) and 3SB3-0-2 (3.2 mg/kg). Chromium was detected above the USEPA residential
RBC at 3SB2-1-2 (42.7 mg/kg). lron was detected above the USEPA residential RBC at 3SB2-1-2
(12,900 mg/kg), 3SB3-0-2 (12,700 mg/kg) and 3SB5-1-2 (10,300 mg/kg). Three samples contained
concentrations of vanadium above FDEP soil cleanup goals, 3SB2-1-2 at 33.9 mg/kg, 3SB3-0-2 at
34 mg/kg, and 3SB5-1-2 at 26.4 mg/kg. The distribution of inorganics above background in surface soil is
presented on Figure 5-2.

5.2.1.2 Subsurface Soil

Thirty-five subsurface soil samples, including 5 duplicate samples, have been collected from 13 soil
borings at Site 3. Thirty samples, including the five duplicate samples, were collected by ABB-ES from
nine soil borings in 1993. Five subsurface soil samples were collected from four soil borings by Tetra
Tech NUS in 1998. All samples were analyzed for VOCs, TPH, SVOCs, pesticides/PCBs, and metals.
Cyanide was not included in the inorganic analyses during the 1998 soil investigation. Table 5-3

summarizes the subsurface soil analytical results for Site 3. Table 5-4 summarizes the frequency of

. detections, range of detections, and background concentrations. USEPA Region Il industrial RBCs and

the FDEP industrial soil cleanup goals are also presented in Table 54. Soil boring locations are
displayed on Figure 3-1.

R4708989 5-8 CTO-0028
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PAGISINAS_WHITING_FIELD\7541_028.APR 11-MAY-98 DNP INORGANICS IN SURFACE SOIL - SITE 3 LAYOUT

D 38BO1
Depth = 0.0 - 2.,0°
Inorganics img/kg)
ALUMINUM 8990
ARSENIC 5.5 *
CHROMIUM 9.6
COPPER . 9.6
CYANIDE 0.51
IRON 7540
D LEAD 14.5
SELENIUM 2.7
SILVER 0.57
VANADIUM 19.8
ZINC 10.2
'D 35802
Depth = 1.0 - 2.0°
Inorganics img/kg)
ALUMINUM 9940
ARSENIC 3.5 *
CHROMIUM 12.7
CYANIDE 0.47 J
IRON 12900 * l
LEAD 5.8
SELENIUM 1 g 35B03
SILVER 1 g Depth = 0.0 - 2.0"
VANADIUM 33.9 * Inorganics img/kg)
ALUMINUM 21500 *
] ARSENIC 3.2 *
D ; BARIUM 14.9 J
CADMIUM 0.72 J
CHROMIUM 42.7 *
COBALT
COPPER
IRON
NICKEL
VANADIUM
./ ZINC
M REMOVED WASTE
OlILUST
2 {
& 3SB04
Depth = 0.0 - 2.0'
Inorganics Img/kg)
] ./ COBALT
—
3SBOS 2 REMOVED UNDERGROUND
Depth = 1.0 - 2.0° WASTE SOLVENT TANKS
Inorganics img/kgq) G
ALUMINUM 20400 *
| ARSENIC 1.7 g s
BARIUM 16.2 g S ‘ 1
CADMIUM 0.36 J e 4N D
CHROMIUM 15.4 ; gt T
COPPER 8.5 4 e
IRON 10300 *
MERCURY 0.06
SELENIUM 0.41 J
VANADIUM 26.4 * &
ZINC 12.2
3SB0OS =
Depth = 1.0 - 2,0’ B
Inorganics img/kg)
CADMIUM 0.59 J
3SBO6
3sB13 Depth = 1.0 -~ 2.0'
Depth = 0.0 - 2.0" Inorganies (mg/kg)
Inorganics img/kg) COPPER 7.3
ALUMINUM 13700 CYANIDE 0.41
ARSENIC 2.2 SELENTUM 1.7
BARIUM 11.9 = T T -
CHROMIUM 10.6
COPPER 4.8
IRON 6330
VANADIUM 18.1
ZINC 8 J
NOTE: 100 4] 100 Feet
Results marked with an asterisk ( * ) exceed background and EPA or FDEP residential screening criteria.
DRAWN BY DATE CONTRACT NUMBER
J. BELLONE 15-SEP-93 —
CHECKED 8Y DATE APPROVED BY DATE
INORGANICS IN SURFACE SOIL AT SITE 3 — — o
COSTISCHEDULE-AREA NAS WHITING FIELD, MILTON, FLORIDA APPROVED BY DATE % Py
i ] i = == 0
SCALE DRAWING NO. REV <ol
AS NOTED FIGURE 5-2 O -
: , e o ey
: v oy &
QOAHIG0T 2.
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TABLE 5-3
POSITIVE ANALYTICAL DETECTIONS FOR SUBSURFACE SOIL SAMPLES AT SITE 3
NAS WHITING FIELD, MILTON, FLORIDA
PAGE10QOF7
SAMPLE NUMBER 3SB1-15-17 | 3SB1-25-27 | 35B1-25-27A | 38B1-5-7 | 35B10-10-12 | 35B10-15-17
COLLECTION DATE 1/20/93 1/20/93 1/20/93 1/20/93 118193 1l8!93
aAl‘v‘lPLE DEPTH AR - ‘7' 25 - L 4] nre "= - -1 PR, A FL 1]
VOL,

ACETONE i - - - . . L B

CHLOROMETHANE

TN

TETRACHLOROETHENE
TRICHLOROETHENE
SEMIVOLATILES (uo/kg) =
DIETHYL PHTHALATE

0lL-g

8200-0LD

ARSENIC 184 0284 77 1.44J 0.82J
BARIUM 10.6J 221 0.45J 8.7J 32J 8.2J
BERYLLIUM -

CADMIUM 0.34 ]

CALCIUM 195 J 25.7J 8.74J 258 J 250 J 224 )
CHROMIUM 46 37.2 158 1.2
COBALT 0.96 J 324

COPPER 2.7J 2] 7.3 6.6
CYANIDE 85 0.48 J 0.53J 0.18J

iRON 2210 1220 673 28900 15400 10700
LEAD 13J — 6.6 33 2.4 &
MAGNESIUM 748 2264 10.9J 8401 451 ) 1064 L
MANGANESE 8.4 26J 20.8 94 59 s
MERCURY 0.02J 0.04J
NICKEL

POTASSIUM 3324 172 J 532 102 J
SELENIUM 174 123 33

SILVER 18J -

SODIUM 195.J 211J
VANADIUM 14.4 10.1J 10J 76.6 42 29.7

ZINC 0.644J 29J 1.8J 44] 42

66/.2/60
| ‘ASY



TABLE 5-3
POSITIVE ANALYTICAL DETECTIONS FOR SUBSURFACE SOIL SAMPLES AT SITE 3
NAS WHITING FIELD, MILTON, FLORIDA
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PAGE2O0F 7
SAMPLE NUMBER 35B2-10-12 | 3SB2-10-12A 35B2-5-7 35B3-10-12 3SB3-5-7 35B4-10-12
COLLECTION DATE 1/9/93 1/9/93 1/9/93 112/93 112193 112/93
SAMPLE DEPTH 10-12 10 -12' 5-7 10 -12' 5-7 10 - 12'

ACETONE

3J

1J

74

59

90

69

CHLOROMETHANE

TETRACHLOROETHENE

TRICHLOROETHENE

SEMIVOEATILES (nglkg)

DIETHYL PHTHALATE

PESTICIDES/PCBs (1a/kg)
4,4-DDD

4,4-DDT

DIELDRIN

EUM HYDRO!

bt hend

TOTAL PETROLEUM HYDROCARBONS
METALS (molka)

JALUMINUM 1780 26300 8850 20400 13400
ARSENIC 0624 6.8 154 0.96 J 15J
BARIUM 14J 13J 884 25J 427 427
[BERYLLIUM 0.07 J .

CADMIUM 0614

CALCIUM 13.7 4 10.7J 243J 183 J 214 J 1314
CHROMIUM 43 36 345 10 276 15.3
COBALT 26J

COPPER 1J 42] 73 47J
CYANIDE 26 052 J 0.48J

IRON 5010 4380 32600 9220 29500 12300
LEAD 11 0.94 44 2 3.2 1.9
MAGNESIUM 2054 17.3J 85.9J 3534 33J 55.4 J
MANGANESE 7.9 75 15.2 12.1 8 12.3
MERCURY 0.02J 0.03 4 0.1 0.04J

NICKEL 219 2.8J
POTASSIUM 1514 152 J 556 J 928J 73.2J
SELENIUM 1.9

SILVER 0.98J 0.55J 21J

SODIUM 1274 161 J 187 J 214 J
VANADIUM 15.4 145 77.2 275 60.5 36.8
ZINC 334 7.4J 5J

)

66/22/60
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TABLE 5-3

POSITIVE ANALYTICAL DETECTIONS FOR SUBSURFACE SOIL SAMPLES AT SITE 3
NAS WHITING FIELD, MILTON, FLORIDA

PAGE 3 OF 7
SAMPLE NUMBER 3SB4-5-7 38B5-10-12 35B5-5-7 38B6-10-12 | 35B6-100-102
COLLECTION DATE 112/93 1/8/93 1/8/93 1/18/93 1/18/93
5-7 10 - 12 5-7 10 -12' 100 - 102'

SAMPLE DEPTH
g/kg

35B6-100-102A]

1/18/93
100 - 102'

ACETONE
CHLOROMETHANE
TETRACHLOROETHENE 3J
TRICHLOROETHENE 2J
SEMIVOLATILES (uo/kg) T E
DIETHYL PHTHALATE
PESTICIDES (/K . . - -
4,4'-DDD
4,4'-DDT
DIELDRIN
TOTAL PETROLEUN HYDROGARBONS (mal/ka] e
TOTAL PETROLEUM HYDROCARBONS 4.9
ALUMINUM 12500 38300 14100 41000 3030 3250
ARSENIC 1.3J 1.2J 2.8 18J 13J 1.3J
BARIUM 11J 8.7J 1044 6.8J 34.74 145 J
BERYLLIUM 0.06J -
CADMIUM 0.79J 0.31J )
CALCIUM 245 J 1804 265J 142 J 136 J
CHROMIUM 12.1 36.1 11.2 29.7 6.2 6.5
COBALT 19J
COPPER 39J 11.1 54J 46J 16J 214
CYANIDE 0.53J 0.55J 0.53J
IRON 8910 29700 8970 25000 2100 2240
ILEAD 1.8 31 38 3.5 2J 29
MAGNESIUM 66.6 J 117 J 109 J 924) 89.24 91.5J
MANGANESE 42 12.5 394 226 25J 3.5J
MERCURY 0.04J 0.054 0.04J
NICKEL 23J 28J ) 43J
POTASSIUM 98.8 J 1754 116 J 2714 3104
SELENIUM 0.13J 0.51J 05J 14 2.2 21
SILVER
SODIUM 163 J 206 J 1894
VANADIUM 249 72.5 227 64.8 15.1 15.6
ZINC 44 11.1 7.3 23J 3.3J 8

66/.2/60
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TABLE 5-3

POSITIVE ANALYTICAL DETECTIONS FOR SUBSURFACE SOIL SAMPLES AT SITE 3

NAS WHITING FIELD, MILTON, FLORIDA

SAMPLE NUMBER

AL EATIAM RATE
WwULLEWVIIUN UAITR

|SAMPLE DEPTH

PAGE4OQF 7
35B6-16-17 | 35B6-25-27 | 3SB6-5-7 | 3SB6-70-72 | 35B6-70-72A | 3SB7-10-12
1/18/83 4/18/93 1/18/93 1/18/93 1/18/93 1i27/83
J | s-7 70 - 72° 70 -72' 10 - 12'

CHLOROMETHANE

TETRACHLOROETHENE

TRICHLOROETHENE

SEMIVOLATILES (uglkg).

MIETLIN DLITILIAL AT

viEITAaTL FRIMALAILILC

4,4'-DDT

DIELDRIN

TOTAL PETROLEUM HYDROCARBONS

ALUMINUM 1160 214.J 487 J 5640
ARSENIC 2697 157 6 ~0.96J 119 28
BARIUM 18.34J 15J 1354 23
BERYLLIUM 0.08J 013J
CADMIUM

CALCIUM 2914 1374 64.9J

CHROMIUM 33 379 094 187 96
COBALT 227 0874
ICOPPER 274 0364 33 219d
CYANIDE 0.47J 0.45J 0514 T , 0.59J
IRON 2610 784 20400 245 ) 222] 9630
IleaD 32 0674 23 75
[MAGNESIUM 142 J 844 265 J 7284
JMANGANESE 12.5 24 21.7 144 46
IMERCURY 0.06
NICKEL 5]

POTASSIUM 377 3 190 J

SELENIUM 0.67 J "0.84 1.7 0774 29
SILVER

SODIUM 15.7 1

VANADIUM 226 54J 563 79
ZINC 724 397 75

A \ )
o i

66/.2¢/60
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TABLE 5-3
POSITIVE ANALYTICAL DETECTIONS FOR SUBSURFACE SOIL SAMPLES AT SITE 3
NAS WHITING FIELD, MILTON, FLORIDA
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SAMPLE NUMBER 3SB8-10-12 | 35B8-15-17 | 35B8-15-17A | 3SB9-15-17 | 35B9-30-32 | 35B9-5-7
COLLECTION DATE 1/8/93 1/8/93 1/8/93 1/8/93 1/8193 1/8/93
10-12' 15 -17' 15 - 17" 15-17' 30 -32' 5-7

SAMPLE
VOLAT
ACETONE

DEPTH
S (nglke

CHLOROMETHANE

TETRACHLOROETHENE

TRICHLOROE THENE
SEMIVOLATILES (ugkg).
DIETHYL PHTHALATE
PESTICIDES/PCBs (ughkg) .~
4,4-DDD

4,4'-DDT

DIELDRIN
TOT,

TOTA
ALUMINUM 21500 2250 J 5320 J 6700 803
ARSENIC 11J 12 14J 11 %
BARIUM 43J 584 8.6J 24J 134 =
BERYLLIUM &
[cADmium 0.39 J , 0314
CALCIUM 233 J 116 J 146 J 178 J 7164 4294
CHROMIUM 25.9 33 58 8.2 235
COBALT
COPPER 7.9 241 344 55J 096 J 86
CYANIDE 0.19J
IRON 20800 2840 4750 7160 86.1 15500
LEAD 3.1 24 2.6 25 06J 26
{MAGNESIUM 54 J 80.7 59.5J 2364 157 J
[MANGANESE 9.7 45 6.3 65 0.88J 13.2
|MERCURY 0.04J 0.03J 0.07 J
NICKEL 214 347
POTASSIUM 123 J 116 J 7050 142 J
SELENIUM 0.73J 0.7 J 0.314J 2
SILVER Ng
SODIUM 189 J 214 ] 214 J 192 J 158 J 217 3=
VANADIUM 55 137 18.8 25.2 0.88J 389 © -
ZINC 6.2 234 434 3J 187 85
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[SAMPLE NUMBER

TABLE 5-3

POSITIVE ANALYTICAL DETECTIONS FOR SUBSURFACE SOIL SAMPLES AT SITE 3

NAS WHITING FIELD, MILTON, FLORIDA

COLLECTION DATE
SAMPLE DEPTH
VOLATILES (jg/kg)

ACETONE

PAGE 6 OF 7
W03SB01101 | W03SB01201
3/5/98 3/2/98
20 - 22 16 - 18'

W03SB01302

30 - 32

WO03SB01303 | W03SB01402 |
3/2/98 3/3/98

CHLOROMETHANE

2)

TETRACHLOROETHENE

TRICHLOROETHENE

SEMIVOLATILES (sg/ka]

DIETHYL PHTHALATE

PESTICIDESIPCBs (uolkg).
4,4-DDD
4.4-DDT
DIELDRIN
. . . .
8.88J

18200 2010 6570
ARSENIC 29
BARIUM 151 15 76
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM 37J 779 14.4J 34 86J
COBALT
COPPER 26 5 32
CYANIDE
IRON 157 2430 6090 120 3080
LEAD 0.86J 8.3 6.8J 124 42
MAGNESIUM 131 172
MANGANESE 12 71 77 11 75
MERCURY
NICKEL 17
POTASSIUM 352 340 123
SELENIUM
SILVER
SODIUM .
VANADIUM 1.8 14.4 24.7 13 17.8
ZINC 29 72.34

66/.2/60
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TABLE 56-3
POSITIVE ANALYTICAL DETECTIONS FOR SUBSURFACE SOIL SAMPLES AT SITE 3
NAS WHITING FIELD, MILTON, FLORIDA
PAGE7 OF 7

Notes:

The chemicals shown in this table are those detected above reporting limits or above background for inorganics.
The A or D in the sample number indicates a duplicate sample.

A blank cell indicates the chemical was analyzed for but not detected.

ng/kg - micrograms per kilogram.

J - The associated numerical value is an estimated quantity.

mg/kg - milligrams per kilogram.

NA - Indicates the chemical was not analyzed for.

66/.2/60
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TABLE 54

SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS AT SITE 3
NAS WHITING FIELD, MILTON, FLORIDA

PAGE 1 0OF 2
Screening Toxicity Value
Location of Concentration Region Il RBC? Florida®

Detection Minimum Maximum Maximum Used for Background Soll Soil Soil
Chemical Frequenc Concentration Concentration | Units Concentration (1 Industri Basis Industrial
Acetone 14130 0.001 0.1 mg/kg WO035B01402 0.1 NA 20000 N 5500
Chloromethane 1/30 0.002 0.002 mg/kg WO03SB01101 0.002 NA 440 c 23
Tetrachloroethene 1/30 0.003 0.003 mg/kg 3SB5-5-7(93) 0.003 NA 110 c 17
Trichloroethene 1/30 0.002 0.002 mg/kg | 3SB6-100-102A(93) 0.002 NA 520 c 8.5
Diethyl Phthalate 1/30 35B8-15-17A(93)-D 0.097 NA 160000 N 920000
4,4'-DDD 2/30 0.005 0.0096 mg/kg | 3SB6-25-27(93) 0.0096 NA 24 C 18
4.4-DDT 1/30 0.005 0.005 mgikg | 3SB7-10-12(93) 0.005 NA 17 c 13
Dieldrin 35B1-5-7(93)
‘,'Wl S
Aluminum 3SB6-5-7(93) 200000 N NA
Arsenic 25/30 0.29 16 mg/kg 3SB6-5-7(93) 16 31 38 c 37
Barium 27/30 0.45 347 mg/kg | 3SB6-100-102A(93) 347 7.9 14000 N 87000
Beryllium 4/30 0.06 0.13 mg/kg | 3SB7-10-12(93) 0.13 0.13 410 N 800
Cadmium 6/30 0.31 0.79 mg/kg | 3SB5-10-12(93) 0.79 0.46 100 ] N 1300
Calcium 22/30 8.7 429 mg/kg 35B9-5-7(93) 429 222 - NA - NA
Chromium 28/30 0.9 37.9 markg 3SB6-5-7(93) 37.9 1.4 610¢ N 420"
Cobalt 6/30 0.87 32 mgfkg 3SB1-5-7(93) 32 0.74 12000 N 110000
Copper 25/30 0.36 1.1 mg/kg | 3SB5-10-12(93) 1.4 44 8200 N 73000
Cyanide 13/25 0.19 26 mg/kg | 3SB2-10-12A(93) 26 ND 4100 N 39000
fron 30/30 86.1 32600 mg/kg 35B2-5-7(93) 32600 9055 61000 N 480000
Lead 28/30 0.6 8.3 mg/kg WO03SB01201 8.3 42 400 - 920
Magnesium 26/30 8.4 265 mg/kg 3SB6-5-7(93) 265 136 NA - NA
Manganese 30/30 0.88 394 mg/kg 35B5-5-7(93) 394 21.3 4700 N 22000
Mercury 12/30 0.02 01 ma/kg 35B2-5-7(93) 01 ND 61® N 26
Nicke! 9/30 17 5 mg/kg 3SB6-5-7(93) 5 25 4100 N 28000
Potassium 22130 53.2 377 mg/kg 35B6-15-17(93) 377 90.5 NA - NA
Selenium 16/30 0.13 49 mg/kg | 3SB7-10-12(93) 49 0.15 1000 N 10000

66/.¢/60
I ‘A9
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SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS AT SITE 3
NAS WHITING FIELD, MILTON, FLORIDA

o

PAGE 2 OF 2
Screening Toxicity Value
Location of Concentration Region lll RBC® Florida®

Detection Minimum Maximum Maximum Used for Background Soil Soll Soil
Chemical Frequency § Conceniration | Concentration | Unils Conceiitration Screening Value'™ industriai Basis industriai
Silver 3/30 0.55 21 mg/kg 38B2-5-7(93) 2.1 0.56 1000 N 9100
Sodium ] - 15/30 12.7 217 | mgkg| 3SBo-5-7(83) 217 NA T NA } NA
Vanadium 29/30 0.88 772 mglkg 3SR2-5-7(93) 77.2 2258 1400 N 7400
Zinc 0.64 W03SB01402 560000

3SB1-5-7(93)

Total Petroleum Hydrocarbons 3/30 49 16.6 I mglkg |

-3
[

p

(1) Troup Loamy Soil (Table 3-8), General Information Report (GIR), Remedial Investigation and Feasibility Study, ABB-ES, 1998.
(2) Region il Risk-Based Concentration Table, October 1, 1998 (USEPA, 1998a). (Note: 1/10th RBC value used for non-carcingens),

(Uoker/

(3) Table 1, Soil Cleanup Target Levels, Technical Report: Development of Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., January, 1999.

(4) Value is for hexavalent chromium.

LY~ PR S S oo

(5) Screening level for iead, "Revised interim Soii Lead Guidance for CERCLA Sites and RCRA Corrective Action
(6) Value is for mercuric chloride.
mg/kg - milligrams per kilogram.

NA - not available.

OSWER Directive #9355.4-12,

66/.2/60
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Volatile Organic Compounds

Four VOCs (acetone, chioromethane, PCE, and TCE) were detected in the subsurface soil at Site 3.
Acetone was detected in 14 samples and 2 duplicates; Concentrations ranged from an estimated 1 pg/kg
in 35B2-10-12A to an estimated 100 ug/kg in 3SB01402 (18-20 feet bgs). Chloromethane was detected
at an estimated concentration of 2 ug/kg in sample 3SB01101 (20-22 feet). PCE was detected in sample
3SB5-5-7 (5-7 feet bgs) at an estimated concentration of 3 ug/kg.

TCE was detected in sample 3SB6-100-102 (100-102 feet bgs) at an estimated concentration of 2 pg/kg.
The depth of this sample indicates it may have been collected from the capillary fringe, or smear zone,
above the water table and therefore may reflect groundwater chemistry. No VOC concentrations were
above the FDEP industrial soil cleanup goals or USEPA Region Il RBCs for soil. The distribution of
VOCs in subsurface soil is presented on Figure 5-3.

Semivolatile Organic Compounds

Diethyl phthalate was the only SVOC detected in the subsurface soil at Site 3. The compound was
detected only in sample 3SB8-15-17A (field duplicate) at an estimated concentration of 97 ug/kg (see
Figure 5-3). This is below the FDEP industrial cleanup goal and the USEPA Region 1l industrial RBC for
soil of 640 mg/kg and 100,000 mg/kg, respectively.

Total Petroleum Hydrocarbons

TPH was detected in three subsurface soil samples. The deepest sample displaying detectable levels of
TPH was 30 to 32 feet bgs at 3SB13. The maximum concentration of 16.6 mg/kg was detecfed in a
sample collected from 5-7 feet at 3SB1. This concentration is below the FDEP industrial cleanup goal of
2,500 mg/kg for soil. The distribution of TPH in subsurface soil is presented on Figure 5-3.

Pesticides/PCBs

Three pesticide/PCB compounds were detected in the subsurface soil at Site 3. 4,4-DDD was detected
in sample 3SB6-25-27 at an estimated concentration of 9.6 pug/kg and in sample 3SB7-10-12 at an
estimated concentration of 5 ug/kg. Dieldrin was detected in boring 3SB1 at estimated concentrations of
26 upg/kg at 5-7 feet and 0.98 pug/kg at 25-27 feet bgs. 4,4-DDT was detected at an estimated
concentration of 5 ug/kg in sample 38B07-10-12. The positive detection of dieldren at 25 to 27 feet in
3SB01 represented the deepest detection of pesticide/PCB compounds. All pesticide/PCB concentrations

'R4708989 5-19 CTO-0028
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PAGIS\NAS_WHITING_FIELD\7541_028. APR 11-MAY-99 DNP ORGANICS IN SUBSURFACE SOIL - SITE 3 LAYOUT

3SBO1

Depth = 5.0 - 7.0'
Pesticides/PCBs lug/kg)
DIELDRIN

26

Petroleum Hydrocarbons img/kg) D
TOTAL PETROLEUM HYDROCARBONS 16.6
3SBO1 (DUP) t
Depth = 25,0 - 27.0°
Pesticides/PCBs {(ug/kg)
D u DIELDRIN @I O
35802 0
Depth = 5.0 - 7.0
Volatile Organics tug/kg)
E ACETONE 73
Depth = 10.0 - 12.0° D
Volatile Organics (ug/kg) 0
ACETONE 3 J
35B02 «¢DUP)} 3SB03
Depth = 10.0 -~ 12.0° Depth = 5.0 - 7.0"
Volatile Organics lug/kg) Volatile Organics tug/kg)
ACETONE 1 J ACETONE
Depth = 10,0 - 12.0!
Volatile Organics (ug/kg)
ACETONE
F\' =
\ /7
3SRBR14
] M REMOVED WASTE Depth = 18.0 - 20.0"
OIL UST Volatile Organics i{ug/kg)
@ e— },CETONE 100 J
3SB04
Depth = 5.0 ~ 7.0"
Volatile Organics iug/kg)
ACETONE 23
| Depth = 10.0 - 12.0!
3SB11 { Volatile Organics tug/kg)
Depth = 20.0 - 22.0' ACETONE 69
Volatile Organics (ug/kg) ./
CELOROMPTARTE 2 2 REMOVED UNDERGROUND
WASTE SOLVENT TANKS
1 3SBO8 (DUP) FJ /
Depth = 15.0 - 17.0° 3SBOS
Semivolatile Organics lug/kg) Depth = 5.0 - 7.0°
DIETHYL PHTHALATE 9.3 Volatile Organics tug/kg)
TETRACHLOROETHENE 3 J
. Petroleum Hydrocarbons tmg/kg)
TOTAL PETROLEUM HYDROCARBONS 4.9
[ > ///’—-—-__———~
i.~ % N [
AN
3SBO6
3SBO7 Depth = 5.0 - 7.0
DPepth = 10.0 - 12.0' Volatile Organics lug/kg)
Volatile Organics l{ug/kg) ACETONE 15 J
ACETONE 11 g Depth = 10.0 - 12.0'
Pesticides/PCBs (ug/kg) Volatile Organics iug/kq)
4,4'-DDD 5 J ACETONE 13 J
4,4'~-DpDT 5 J Depth = 15.0 - 17.0'
Volatile Organics {ug/kg)
ACETONE 22 J
3sB13 Depth = 25.0 - 27.0°
Depth = 30.0 - 32.0° Volatile Organics tug/kg)
Petroleum Hydrocarbons img/kg) ACETONE 23 g
TPH {C8 - C40) 8.88 J Pesticides/PCBs (ug/kgq)
4,4'-DDD 9.6 J
Depth = 70.0 - 72.0"
Volatile Organics iug/kg)
ACETONE 12 J
Depth = 100.0 - 102.0'
Volatile Organics (ug/kg)
ACETONE 14 J
TRICHLOROETHENE 2 J
35B06 (DUP)
Depth = 100.0 -~ 102.0'
Volatile Organics {ug/kg)
ACETONE 14 J
NOTE: 100 0 100 Feet
Results marked with an asterisk ( * ) exceed background and EPA or FDEP industrial screening criteria. T e —
DRAWN BY DATE CONTRACT NUMBER
J. BELLONE 15-SEP-99 —
CHECKED BY DATE APPROVED 8Y DATE
ORGANICS IN SUBSURFACE SOIL AT SITE 3 — — o
COSTISCHEDULE-AREA NAS WHITING FIELD, MILTON, FLORIDA APPROVED BY DATE g
1 | | == = :j
SCALE DRAWING NO. REV Qo
AS NOTED FIGURE 5-3 0 ©
2 g =y 4 ¢
00dHI 609 Z.
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were below their respective USEPA Region Il RBC and FDEP industrial cleanup goals for soil. The
distribution of pesticides/PCBs in subsurface soil is présented on Figure 5-3.

Inorganics

Twenty-two inorganic analytes were detected in the subsurface soil at Site 3. Eighteen non-nutrient
analytes (aluminum, arsénic, barium, beryllium, cadmium, chromium, cobalt, copper, cyanide, iron, lead,
manganese, mercury, nickel, selenium, sitver, vanadium, and zinc) were detected at concentrations above
background. Iron was the most common analyte detected above background levels with 12 detections.
fron concentrations ranged from 9,630 mg/kg in 3SB07-10-12 to 32,600 mg/kg in 3SB02-5-7.
Analytes detected deepest in the subsurface soil above background were barium (34.7 J mg/kg), cyanide
(0.55 J mg/kg), and selenium (2.2 mg/kg). All three analytes were detected at a depth of 100 to 102 feet
at 35B06. The distribution of inorganics above background in subsurface soil is presented in Figure 5-4.
Soil boring 3SB11 was the only boring where no inorganic analytes were detected above background

levels.

Arsenic was detected above the FDEP or USEPA levels in four subsurface soil samples ranging from
4.8 mg/kg to 16 mg/kg. The deepest arsenic detection above regulatory criteria was 10-12 feet at 3SB07.
Arsenic was the only analyte detected at concentrations above the USEPA Region |l RBC (3.8 mg/kg) or
FDEP industrial cleanup goal (3.7 mg/kg) for soil.

5.2.1.3 Summary

Chemicals detected in the surface and subsurface soils at Site 3 include VOCs, SVOCs, TPH,
pesticides/PCBs, and inorganics. Most of the positive detections were confined to the surface soils.
Surface soil results appear to show different patterns of SVOCs and pesticides. SVOCs appear to be
limited to the surface soil in the area around the former USTs on the southern end of Building 2941,
except for bis(2-ethylhexyl)phthalate detected in 35B02-1-2. The fJossible mechanism of the release of
SVCCs to the surface soil is surface spills from wastes being discharged to the waste oil and waste
solvent USTs. There was only one SVOC detection (diethyl phthalate) in the subsurface soil at the former
USTs.

Pesticide compounds in surface soil were detected almost exclusively in samples collected from the
northern end of Building 2941 (3SB1-0-2, 3SB2-1-2, and 3SB3-0-2). Only one surface soil sample in the
vicinity of the USTs (W03SB01301) contained pesticide compounds. Pesticide compounds were detected
in three subsurface soil samples to depths of 25-27 feet bgs. 4,4-DDD was detected in two soil borings
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PAGIS\NAS_WHITING_FIELD\7541_028. APR 11-MAY-99 DNP INORGANICS IN SUBSURFACE SOIL - SITE 3 LAYOUT

)

N
Depth = 5.0 - 7.0' 3sSBO1
Inorganics img/kg) Depth = 5,0 - 7.0
ALUMINUM 26300 Inorganics img/kg)
j D ARSENIC 6.8 * ALUMINUM 26700
BARIUM 8.8 J ARSENIC . 7.7 *
CHROMIUM 34.5 BARIUM 8.7 J
COBALT 2.6 J CHROMIUM 37.2
CYANIDE 0.48 J COBALT 3.2 J
IRON 32600 CYANIDE 0.53 - J
LEAD 4.4 LEAD 6.6
'MERCURY 0.1 MERCURY 0.02 J
SELENIUM 1.9 SELENIUM 3.3
] SILVER 2.1 J SILVER 1.8 J
D VANADIUM 77.2 VANADIUM 76.6
Depth = 10.0 - 12.0' Depth = 15,0 - 17.0°
Inorganics img/kg) Inorganics tmg/kg)
CYANIDE 2.6 BARIUM 10.6 J
MERCURY 0.02 J COBALT 0.96 J
SILVER 0.98 J CYANIDE 0.5 J 3
Depth = 25.0 - 27.0°
3sB02 (DUP) Inorganics tmg/kg)
Depth = 10.0 - 12.0° CYANIDE 0.48 J
D Inorganics Img/kg) SELENIUM 1.7 3
CYANIDE 0.52
MERCURY 0.03 3SBO1 (DUP)
Depth = 25.0 - 27.0°
Inorganics img/kg)
SELENIUM 1.2 J
IRON 28900
3SB03
Depth = 5.0 - 7.0
Inorganics img/kg)
ALUMINUM 20400
CADMIUM 0.61 J
CHROMIUM 27.6
3SB05 COPPER 7.3
Depth = 5.0 - 7.0' o] TIRON 29500
Inorganics img/kg) MERCURY c.04 J
ALUMINUM 14100 VANADIUM 60.5
BARIUM 10.4 J Depth = 10,0 - 12.0'
COPPER 5.4 J Inorganics tng/kg)
MANGANESE 39.4 IRON 9220
MERCURY 0.04 J VANADIUM 27.5
SELENIUM 0.5 J
VANADIUM 22.7 3SB0O4 -
Depth = 10.0 - 12.0' Depth = 5.¢ - 7.0
Inorganics iImg/kg} Inorganics tmg/kg) )
ALUMINUM 38300 3sB14 BARIUM 11
BARIUM 8.7 J Depth = 18.0 - 20.0' CHROMIUM 12.1
CADMIUM 0.79 J Inorganics img/kg) MERCURY 0.04
CHROMIUM 36.1 LEAD 4.2 J VANADIUM 24.9
COPPER 11.1 ZINC '72.3 J||Depth = 10.0 ~ 12.0"
IRON 29700 Inorganics img/kg)
MERCURY 0.05 J CHROMIUM 15.3
NICKEL 2,8 J COPPER 4.7
SELENIUM 0.51 J IRON 12300
VANADIUM 72.5 NICKEL 2.8
ZINC 11.1 m VANADIUM 36.8
[ REMOVED WASTE
OILUS 3SB06
Depth = 5.0 - 7.0°
35B09 Inorganics tmg/kg)
Depth = 5.0 - 7.0° ALUMINUM 59600
Inorganics img/kyg) ARSENIC 16 *
ALUMINUM 26300 BARIUM 13.5
BARIUM 16.4 J CHROMIUM 37.9
CHROMIUM 23.5 COBALT 2.2
COPPER 8.6 COPPER 8.3
IRON 15500 2 REMOVED CYANIDE 0.51 J
MERCURY 0.07 J IRON 20400
NICKEL 3.4 J UNDERGROUND LEAD 4.3
VANADIUM 38.9 WASTE SOLVENT]| MaANGaANESE 21.7
ZINC 8.5 NICKEL 5 J
Depth = 15.0 -~ 17.0' TANKS SELENIUM 1.7
Inorganics img/kg) VANADIUM 56.3
[~ COPPER 5.5 J Depth = 10.0 - 12.0°
MERCURY 0.03 J Inorganics img/kg)
SELENIUM 0.7 J O ALUMINUM 41000
VANADIUM 25,2 CHROMIUM 29.7
Depth = 30.0 - 32.0' COBALT 1.9 J
Inorganics (mg/kg) COPPER 4.6 J
SELENIUM 0.31 J CYANIDE 0.53 J
3sB12 IRON 25000
3sBo8 Depth = 16.0 - 18.0' MANGANESE 22.6
Depth = 10.0 - 12.0° Inorganics img/kg) NICKEL 4.3 g
Inorganics img/kg) BARIUM 15.1 1| SELENIUM 1 J
ALUMINUM 21500 @ LEAD 8.3 _J|vanADIUM 64.8
CHROMIUM 25.9 Depth = 15.0 - 17.0"'
COPPER 7.9 &5 Inorganics tmg/kg}
CYANIDE 0.19 J BARIUM 18.3 J
IRON 20800 CYANILE 0.47 O
MERCURY 0.04 J SELENIUM 0.67 J
SELENIUM 0.73 J VANADIUM 22.6
VANADIUM 55 Depth = 25.0 - 27.0'
] 5 Inorganics img/kg)
3SB08 DUP) CYANIDE 0.45 J
Depth = 15.0 -~ 17.0' SELENIUM 0.8 &
Inorganics {img/kg) 3S8B10 N 35B13 Depth = 100.0 - 102.0"
| BARIUM . 8.6 J Depth = 10.0 - 12.0°' ‘F'Depth = 16.0 - 18.0°' Inorganics img/kg)
Inorganics img/kg) Inorganics img/kg) -1 BARIUM 34.7 J
3sB07 CHROMIUM 15.8 ALUMINUM 18200 || CYANIDE ©.55 J
Depth = 10.0 - 12.0! COPPER 7.3 BARIUM 15 SELENIUM 2.2
Inorganics img/kg) CYANIDE 0.19 J]{CHROMIUM 14.4 J
ARSENIC 4.8 IRON 15400 H COPPER 5 3SB06 (DUP)
BERYLLIUM 0.13 J J vANADIUM 42 1 LEAD 6.8 J Depth = 70.0 - 72.0!
COBALT 0.87 JQlDepth = 15.0 - 17.0! VANADIUM 24.7 Inorganics img/kg)
CYANIDE 0.59 JQInorganics img/kg) SELENIUM 0.77 J
IRON 9630 BARIUM 8.2 J Depth = 100.0 - 102,0!
LEAD 4.5 COPPER 6.6 Inorganics tmg/kg)
MERCURY 0.06 IRON 10700 BARIUM 14.5 J
SELENIUM 4.9 MERCURY 0.04 J CYANIDE 0.53 J
VANADIUM 29 VANADIUM 29.7 SELENIUM 2.1
I ( ZINC 8
NOTE: 100
Results marked with an asterisk ( * ) exceed background and EPA or FDEP industrial screening criteria. @10 0 Feet
DRAWN BY DATE CONTRACT NUMBER
J. BELLONE 15-SEP-99 =
CHECKED BY DATE APPROVED BY DATE
INORGANICS IN SUBSURFACE SOIL AT SITE 3 — —
COSTISCHEDULEARRA NAS WHITING FIELD, MILTON, FLORIDA APPROVED BY DATE
1 1 1 — —
SCALE DRAWING NO. REV
AS NOTED FIGURE 5-4 0

66/22/60
SN




Rev. 1
09/27/99

(3SB06 and 3SB07) located in the vicinity of the abandoned USTs. 4,4'-DDT was also detected at 10 to
12 feet bgs in 325B07. Dieldren was detected in boring 3SB01 located on the northern end of Building
2941 at depths of 5 to 7 feet and 25 to 27 feet bgs. The occurrence of pesticides in the surface soils is
most likely from pest control efforts.

The remaining chemicals (VOCs, TPH, and inorganics) were detected above screening criteria at a
substantially lower frequency in the surface and subsurface soil than SVOCs and pesticides/PCBs. VOC
constituents were concentrated along the east side of Building 2941. Acetone was detected more ofte_n in
the subsurface soil than in the surface soil. Acetone is also a common laboratory-derived contaminant;
however, relatively high acetone detections (16 to 100 J pg/kg) in the surface and subsurface soils along
the east side of Building 2941 indicate they are valid soil concentrations.  PCE was detected in the
surface soil and subsurface soil at 3SB05 to a depth of 5-7 feet bgs. Infrequent detections of TPH appear
to be centered around the abandoned USTs, with the exception of a detection in 3SBOV1.

Arsenic and cyanide appear to foliow the same pattern as the pesticides in the surface and subsurface

soil at Site 3. These constituents are common ingredients in commercial pesticides.

5.22 Sited

- Four soil borings were installed near the former USTs in December 1991 and Januafy 1992 by ABB-ES

as part of a UST investigation. Organic vapor readings were recorded during this investigation, but no
samples were sent to the laboratory for analysis. Surface and subsurface soil sampling at Site 4 was
conducted by Tetra Tech NUS in February through March 1998 to determine the extent of contamination
at the former USTs (Figure 3-1). Soil borings 4SB01 through 4SB11 were installed and 44 soil samples,
including 6 duplicates and 3 geotechnical samples, were collected.

Soil borings 4SB01, 4SB03, and 4SB06 were placed between the former USTs at locations expected to
contain the highest concentrations of contaminants. Based on the elevated flame ionization detector
readings encountered at these locations, the remaining soil borings were stepped out to define the extent

of soil contamination.
§.2.2.1 Surface Soil
Eleven surface soil samples and one duplicate were collected at Site 4 in 1998 and analyzed for VOCs,

SVOCs, pesticides/PCBs, TPH, and metals. Surface soil sample locations are presented on Figure 3-1.
Organic and inorganic analytical results are summarized in Table 5-5. Table 5-6 summarizes the

R4708989 5-23 CTO-0028
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POSITIVE ANALYTICAL DETECTIONS FOR SURFACE SOIL SAMPLES AT SITE 4

TABLE 5-5

NAS WHITING FIELD, MILTON, FLORIDA

PAGE1OF 3
SAMPLE NUMBER W04SB00101| W045B00201| W04SB00301 | W04SB00401| W045B00401-D{ W04SB00501
COLLECTION DATE 2/21/98 3/25/98 2/20/98 3/24/98 3/24/98 3/24/98
SAMPLE DEPTH 0-2 0-2 0-2 0-2' 0.2 0-2

ACETONE

CARBON DISULFIDE

ETHYLBENZENE 2J
TOLUENE 11
XYLENES TOTAL 4J

ANTHRACENE

58 J
BENZO(AJANTHRACENE 48J
BENZO(A)PYRENE 26 J
BIS(2-ETHYLHEXYL)PHTHALATE 110J 94 J
CHRYSENE 110J
DI-N-BUTYL PHTHALATE
DI-N-OCTYL PHTHALATE
DIBENZO(A,HJANTHRACENE 7J
FLUORANTHENE 80J
N-NITROSO-DI-N-PROPYLAMINE
PHENANTHRENE 75J

68 J

ALUMINUM 17400 7800 8630 7660 10800 =

ARSENIC 3.4 1.4 0.92 1.7

BARIUM 5.8 9.6 11.2 8.3J 8.6 J 1434
CALCIUM 171 289 243 38000
CHROMIUM 11.2 6.9 7.2 7 8.7 7.6
COBALT 0.55 0.57
COPPER 57 4 4.1 27 3 3.8
IRON 9110 4000 4220 3800 5790 4660
LEAD 3.4 11.9J 3.7J 7.3 5.2 7.5
MAGNESIUM 139 173 79.9 75.6 827
MANGANESE 23.2 83.6 108 271 34.6 122
MERCURY 0.03

NICKEL 1.8 14 2.3 1.2 1.3 14J
POTASSIUM 102 96.1 133 62.4 50.3

VANADIUM 23.5 10.6 11.5 111 15.3 14.2
ZINC 6.2 10 6.2 5.8 4.3 6.8J
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TABLE 5-5
POSITIVE ANALYTICAL DETECTIONS FOR SURFACE SOIL SAMPLES AT SITE 4

NAS WHITING FIELD, MILTON, FLORIDA

PAGE 2 OF 3
SAMPLE NUMBER W045B00601 | W045B00701| W04SB00801 | W04SB00901| WO4SB01001| WOASBO1101
COLLECTION DATE 2/19/98 311198 2123/98 2124/98 2/24/98 3/25/98
SAMPLE DEPTH 0-2' 0-2 0-2 0-2
OFA

ACETONE 23J 85J 6J 980 J

CARBON DISULFIDE 1J

ETHYLBENZENE

TOLUENE 1]

XYLENES, TOTAL 2 2J

ANTHRACENE

BENZO(A)ANTHRACENE 84J

BENZO(A)PYRENE 80J 22

BIS(2-ETHYLHEXYL)PHTHALATE 170J 45] 39J 54 2504
CHRYSENE 934

DI-N-BUTYL PHTHALATE 36J
DI-N-OCTYL PHTHALATE 48J
DIBENZO(A,HJANTHRACENE 31J 7J

FLUORANTHENE 80J 62J

N-NITROSO-DI-N-PROPYLAMINE 10J

PHENANTHRENE

PYRENE 73J 59 J

PESTICIDESIPCBS {ua/ky . .

4,4-DDE 18J 63
4,4-DDT 36J 36J
DIELDRIN 0.38J 59 85"

1.2 166 721 7.79 4 16

ALUMINUM 27400 12500 7580 27800 13600 9420
ARSENIC 5.5 25 5 2.6 15
BARIUM 127 186.1 15.5 7.2 123 113
CALCIUM 269 264 477 140
CHROMIUM 216 96J 5.2 212 103 7.2
COBALT 0.65
COPPER 8.1 5.6 25 7.2 5.1 3.4
IRON 14800 5730 4240 14100 6580 4530
LEAD 19.2J 18.74 36 534 52) 1024
MAGNESIUM 184 239 234 122 163 138
IMANGANESE 30.8 161 333 66.6 93.6 107
MERCURY

NICKEL 3 33 2 22 23 13
POTASSIUM 159 147 160 114 142 86.8
VANADIUM 414 17.5 11.2 38.9 186 12.6
ZINC 7.5 16.9 5.9 6.1 6.8 87
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TABLE 5-5
POSITIVE ANALYTICAL DETECTIONS FOR SURFACE SOIL SAMPLES AT SITE 4
' NAS WHITING FIELD, MILTON, FLORIDA
PAGE3OF 3

Notes:
The chemicals shown in this table are those detected above reporting limits or above background for inorganics.

The A or D in the sample number indicates a duplicate sample.

A blank cell indicates the chemical was analyzed for but not detected.
ng/kg - micrograms per kilogram.

J - The associated numerical value is an estimated quantity.

mg/kg - milligrams per kilogram.

NA - Indicates the chemical was not analyzed for.
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TABLE 5-6
SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS AT SITE 4
NAS WHITING FIELD, MILTON, FLORIDA

PAGE 1 OF 1
Screening Toxicity Value
Region Il RBC® _ {Florida™
Location Concentration
Detection Minimum Maximum of Maximum Used for Soil Soil Soil
Frequency | Concentration | Concentration | Concentration | Units Screening Back d Valuef” | Residenti Basis | Residential
5111 0.006 0.98 WO04SB01001 | mghkg 0.98 NA 780 N 780
Carbon Disulfide 1711 0.001 0.001 W045800801 ma/kg 0.001 NA 780 N 200
Eth 1711 0.002 0.002 W045B00301 mg/kg 0.002 NA 780 N 1100
Toluene 2111 0.001 0.011 WO04SB00301 mg/kg 0.011 NA 1600 N 380
Xylenes, Total 311 W04SB00301 | mglkg 0.004 NA 16000 N 5900
N (\»» HE . L s e - N . . 0 ‘\ ek \ o 0 S
Anthracene W04SB00301 mg/kg 0.058 NA 2300 N 18000
|Benzo(a)anthracene 211 0.048 0.084 W045B00601 | mgkg 0.084 NA 0.87 c 14
B (a)py 3/1 0.022 0.08 WO04SB00601 mg/kg 0.08 NA 0.087 [+] 0.1
Bis(2-Ethyihexyl)phthatate 7M1 W04SB01101 mg/kg 0.25 NA 46 [+ 76
Chrysene 211 W045800301 | mgikg 0.11 NA a8 c 140
Di-n-buty} phthalate 111 W045801101 ma/kg 0.036 NA 780 N 7300
Bi-n-octyl phthalate 1111 W045B01001 mglkg 0.048 NA 160 N 1500
Dibenzo(a,h)anthracene 311 W045B00601 mg/kg 0.031 NA 0.087 [%] 0.1
Fluoranthene 311 W045B00301 | mgfkg 0.08 NA 310 N 2500
Fluoranthene 319 W04SB00601 | mgkg 0.08 NA 310 N 2900
N-Nitroso-di-n-propylamine 1711 WO04SB00601 mg/kg 0.01 NA 0.09 C 0.09 ;’
|Phenanthrene 1111 W04SB800301 | mg/kg 0.075 NA 1601 N 2000 ’
Pyrene 311 WO04SB00601 0,073 NA 230 N 2200 ;
e - m— o " =
4,4-DDE W04SB01101 0.063 NA 19 [+ 33 ~
4,4-DDT 311 W045801101 mg/kg 0.036 NA 1.9 C 33
Dieldrin WO045B01101 mglkg 0.085 NA 0.04 [*} 0.07
5 o b 3 5 T Rk e i 2
Alumi;'\um 111 W04SB00901 ma/kg 27800 7924 7800 N 72000
[Arsenic o/ W04SB00601 | mg/kg 55 1.6 043 C 08
Barium 11/11 W04SB00701 mglkg 16.1 11.6 550 N 110
Calcium 7 W04SB00501 mg/kg 38000 198 NA - NA
Chromium 1171 W045B00601 | mgikg 216 55 23 N 2107 |
Cobait Nt W04SB01101 mg/kg .65 15 470 N 4700
Copper 11/11 W045B00601 mg/kg 8.1 47 310 N 110
tron 1111 W045B00601 mg/kg 14800 4416 2300 N 23000
Lead 1111 34 19.2 ‘WO04SB00601 mg/kg 19.2 57 400" - 400
Magnesium 10/11 75.6 827 W04SB00501 mg/kg 827 134 NA - NA
Manganese 1111 23.2 161 WO04SB00701 mgkg 161 196 160 N 1600
|Mercury 111 0.03 0.03 WO045B00401 | mg/kg 0.03 0.06 2.37 N 34
Nickel 1111 1.2 3.3 W04S800701 mg/kg 33 3.6 160 N 110
Potassium 10/10 50.3 160 W045800801 160 88.5 NA ~ NA
Vanadium 11711 10.6 414 WO045B00601 41.4 10.9 55 N 15
Zinc 14711 WO045B00701 77 2300 N 23000
or P M AR 55 T = » 2 )}’V G i i - B e
Tph (c8-c40) 8/11 W04S800701 | mglkg NA NA -

{1) Troup Loamy Soil (Table 3-8}, General Information Report (GIR}, Remediai investigation and Feasibility Study, ABB-ES 1998.
(2) Region It Risk-Based Concentration Table, October 1, 1998 (USEPA 1998a). (Note: 1/10th RBC value used for PoRcarcinogens).

(3) Table 1, Soil Cleanup Target Levels, Technical Report: Development of Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., January 21, 1999.
{4) Valus is for naphthalene.

(5) Value is for hexavalent chromium.

(6) Screening level for lead, “Revised interim Soil { ead Guidance for CERCLA Sites and RCRA Comective Action Facilities,” OSWER Directive #9355.4-12.
(7) Value is for mercuric chloride.

mg/kg - milligrams per kilogram.

NA - niot available
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statistical analysis of the data and background concentrations. Background concentrations are based on
Troup loamy soil found at Site 4. USEPA Region 1l RBCs and the FDEP cleanup goals for residential

soils are also presented in Table 5-6.
Volatile Organic Compounds

Five VOCs (acetone, carbon disulfide, ethylbenzene, toluene, and xylenes) were detected in up to 5 of 11
surface soil samples. Acetone (five detections) and xylenes (three detections) were the most freqhently_
detected VOCs. Toluene was detected two times and the remaining VOCs were detected once each.
The surface soil samples with the most VOC detections were W04SB00301 and W04SB00801 with four
detections each. Detections at W04SB00301 ranged from 2 J pg/kg (ethylbenzene) to 11 J pg/kg
(toluene). Detections at W04SB00801 ranged from 1 J ng/kg (carbon disulfide and toluene) to 85 J pg/kg
(acetone). Surface soil sample W04SB00301 is located at the former USTs and W04SB00801 is located
north of the former USTs.

Acetone was the VOC with the highest detected concentration (980 J pg/kg at W04SB01001). Acetone
concentrations detected in surface soil samples at Site 4 ranged from 6 J pg/kg (W04SB00901) to 980 J
ug/kg (W04SB01001). The VOC with the next highest concentration was toluene, 11 pg/kg at
W04SB00301. No VOCs were detected at concentrations exceeding USEPA Region Il RBCs or FDEP
soil cleanup goals for residential soil. The distribution of VOCs in surface soil is shown in Figure 5-5.

Semivolatile Organic Compounds

Twelve SVOCs [anthracene, benzo(a)anthracene, benzo(a)pyrene, bis(2-ethylhexyl)phthlate, chrysene,
di-n-butyl phthalate, di-n-octyl phthalate, dibenzo(a,h)anthracene, fluoranthene, n-nitroso-di-n-
propylamine, phenanthrene, and pyrene] were detected in 9 of 11 surface soil samples.
Bis(2-ethylhexyl)phthlate was the most frequently detected SVOC with seven detections. Four SVOCs
[benzo(a)pyrene, dibenzo(ah)anthracene, fluoranthene, and pyrene] had three detections each,
benzo(a)anthracene ahd chrysene had two detections each, and the remaining SVOCs had one detection

each.

The surface soil samples with the most SVOC detections (eight detections) and the highest
concentrations were W04SB00301 and W04SB00601 located at the former USTs. Surface soil sample
WO04SB00701 located near the former USTs had the next highest number of detections (five detections).
Six other surface soil samples had two or less SVOC detections.
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4SB08
Depth = 0.0 - 2.0
Volatile Organics (ug/kg) 4SB04
ACETONE 85 J Depth = 0.0 - 2.0°
CARBON DISULFIDE 1 J Semivolatile Organics tug/kg)
TOLUENE 1 g BIS(2-ETHYLHEXYL) PHTHALATE 110 J
\_ XYLENES, TOTAL 2 g
Semivolatile Organics tug/kg) 45B04 (DUP)
BIS(2-ETHYLHEXYL) PHTHALATE 39 g i Depth = 0.0 - 2.0'
Petroleum Hydrocarbons img/kg) Petroleum Hydrocarbons img/kg)
| TPH {C8 - C40) 7.21 J TPH (C8-C40) 7.58 J
45B07 —_— ]
Depth = 0.0 - 2.0"
Semivolatile Organies (ug/kg)
BENZO (A) PYRENE 22 J
BIS12-ETHYLHEXYL) PHTHALATE 45 J
.| DIBENZO (A, H) ANTHRACENE 7
FLUORANTHENE 62 g f\\_[ 10 REMOVED
4 PYRENE 59 J E
! Pesticides/PCBs iug/kg) AVGAS USTs
4,4'-DDE 1.9 J
4,4'-DDT 3.6 J 4SB06
DIELDRIN 0.38 J Depth = 0.0 - 2.0'
Petroleum Hydrocarbons img/kg) & Volatile Organics (ug/kg)
TPE_(C8-C40) 166 ° \‘\ ACETONE 23 J
o N XYLENES, TOTAL 2 7
|| 4SBO2 \\ 8} Semivolatile Organics lug/kg)
Depth = 0.0 - 2.0 BENZO {A) ANTHRACENE 84 J
I~ Pesticides/PCBs (ug/kg) BENZO (A) PYRENE ) 80 J
4,4'-DDE 1.9 g BIS |2-ETHYLHEXYL) PHTHALATE 170 g
— 4,4’ -DDT 1.7 9 CHRYSENE 93 J
DIELDRIN 15 DIBENZO (A, H) ANTHRACENE 31 g
. FLUORANTHENE 80 J
O —J = U U N-NITROSO-DI~N-PROPYLAMINE 10 3
BUlLDG 2807 PYRENE 73 g
=21 m] Petroleum Hydrocarbons img/kg)
B Q Q TPH (C8 - C40) 11.2
U a o/
a 4SBOS
Depth = 0.0 - 2.0
Semivolatile Organics tug/kg)
BISi2-ETHYLHEXYL) PHTHALATE 94 J
®
4SB03
Depth = 0.0 - 2.0'
A\ Volatile Organics tug/kg)
45B01 ACETONE 8 J
Depth = 0.0 -~ 2.0° ETHYLBENZENE 2 J
Petroleum Hydrocarbons img/kg) TOLUENE 11 |
TPH (C8 - C40) 8.98 XYLENES, TOTAL 4 J
sy . A Semivolatile Organics I1ug/kg)
(4 ANTHRACENE 58 g
i BENZO {A} ANTERACENE 8 J [
4SB09 BENZO {A) PYRENE 26 J
Depth = 0.0 = 2.0°' CHRYSENE 110 g
Volatile Organics iug/kq) DIBENZO (A, H) ANTHRACENE 7 J
ACETONE FLUORANTHENE 80 J
Semivolatile Organics (ug/kg) PHENANTHRENE 75 J
BIS{2-ETHYLHEXYL) PHTHALATE PYRENE 68 J
Petroleum Hydrocarbons img/kg)
Q TPE _(C8 - C40) 6.68 J
vi
4SB10
Depth = 0.0 - 2.0°
Volatile Organies 1ug/kg)
ACETONE 980 J
Semivolatile Organics lug/kg)
4SB11 DI-N-OCTYL PHTHALATE 48 J
Depth = 0.0 - 2,0' Pesticides/PCBs (ug/kg)
Semivolatile Organics (ug/kg) DIELDRIN 59 *
BIS (2~-ETHYLHEXYL) PHTHALATE 250 Petroleum Hydrocarbons img/kg)
DI-N-BUTYL PHTHALATE 36 IPH _(CB - C40)
Pesticides/PCBs iug/kg)
4,4'-DDE 63
4,4'-DDT ' 36
DIELDRIN 85 *
Petroleum Hydrocarbons img/kg)
TPH (CB~C4Q) 16
A\ O
NOTE: 100
Results marked with an asterisk { * ) exceed background and EPA or FDEP residential screening criteria. s T S —————
DRAWN BY DATE CONTRACT NUMBER
J. BELLONE 15-SEP.99 —
CHECKED BY DATE APPROVED 8Y DATE
ORGANICS IN SURFACE SOIL AT SITE 4 — —
COSTISCHEDULE-AREA NAS WHITING FIELD, MILTON, FLORIDA APPROVED BY DaTE
| 1 | — —
SCALE DRAWING NO. REV
AS NOTED FIGURE 5-5 0

00
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Bis(2-ethylhexyl)phthalate was the SVOC with the highest concentration, 250 J pglkg.
Bis(2-ethylhexyl)phthalate concentrations ranged from 39 J ug/kg to 250 J pg/kg. No SVOCs were
detected at concentrations exceeding USEPA Region 1ll RBCs or FDEP cleanup goals for residential soil.
The distribution of SVOCs in surface soil is shown in Figure 5-5.

Total Petroleum Hydrocarbons

TPH was detected in 8 of 11 surface soil samples. TPH concentrations ranged from 6.7 mg/kg at
W04SB00301 to 166 mg/kg at WASB00701. Surface soil sample W04SB00301 is located at the former:
USTs and W04SB00701 is located to the north of the former USTs. TPH concentrations in surface soil
samples at Site 4 did not exceed the FDEP cleanup goal of 350 ma/kg for residential soil. The distribution
of TPH in surface soil at Site 4 is presented in Figure 5-5.

Pesticides/PCBs

Three pesticide compounds (4,4-DDE, 4,4-DDT, and dieldrin) were detected in 4 of 11 surface soil
samples. Dieldrin was detected four times at concentrations ranging from 0.4 J pg/kg at W04SB00701 to
85 ug/kg at W40SB01101. 4,4’-DDE and 4,4’-DDT were detected three times each. Three surface soil
samples (W04SB00301, W04SB00701, and W04SB01101) had three pesticide detections each. All of
the surface soil samples with pesticide detectiohs are !ocatéd at grassy areas. Dieldrin was the only
pesticide compound detected above USEPA Region Ill RBCs (0.04 mg/kg) or FDEP cleanup goals
(0.07 mgl/kg) for residential soil. There were no PCB compounds detected in the surface soil samples at
Site 4. The distribution of pesticide compounds in surface soil at Site 4 is presented in Figure 5-5.

Inorganics

Sixteen inorganic analytes were detected in eight of the surface soil samples. Ten of the inorganic
analytes (aluminum, barium, chromium, copper, iron, lead, manganese, nickel, vanadium, and zinc) were
detected in all of the samples. Eight non-nutrient analytes (aluminum, arsenic, chromium, copper, iron,
lead, vanadium, and zinc) were detected above background concentrations for Troup soils. Three
(aluminum, arsenic, and iron) of these analytes exceeded the USEPA Region Il RBCs for residential soil.
USEPA Region 11l RBCs for aluminum (7800 mg/kg), arsenic (0.43 mg/kg), and iron (2300 mg/kg) were
exceeded in 9, 10, and 11 surface soil samples, respectively. Arsenic (10 samples) and vanadium
(6 samples) also exceeded the FDEP residential soil cleanup goals of 0.8 mg/kg and 15 mgl/kg,
respectively. The distribution of inorganic analytes detected above background concentrations is shown
in Figure 5-6.
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Z

4SB04
45B08 [ ————~{ Depth = 0.0 - 2.0'
Depth = 0.0 - 2.0 Inorganics img/kg)
Inorganics img/kg) CHROMIUM 7
BARIUM 15.5 IRON 57390
VANADIUM 11.2 LEAD 7.3
' VANADIUM 11.1
4SB04 (DUP)
Depth = 0.0 - 2.0'
Inorganics img/kqg)
ALUMINUM 10800
ARSENIC 1.7
CHROMIUM 8.7
VANADIUM 15.3
—
- 45B07
Depth = 0.0 - 2.0'
Inorganics img/kg)
ALUMINUM 12500
ARSENIC 2.5 45BO3 ,
BARTUM 16.1 Depth —'0.0 - 2.0
CHROMIUM 9.6 J [::: Inorganics (mg/kg)
| coppER 5.6 J ALUMINUM 3630
IRON 5730 * CHROMIUM .
L.EAD 18.7 g VANADIUM 11.5
VANADIUM 17.5
ZINC 16.9
4SBOS
;zggi 0.0 - 2.0 10 REMOVED | pepth = 0.0 - 2.0
TUeY T e . Inorganics (mg/kg) .
| Inorganics ng/kg) ‘s AVGAS USTs | o028 14.3 3
: 7.
| LEAD 11.9 g Pignaiie rees
2INC 10 i LEAD 7.5
] T T = U VANADIUM 14.2
BUILDING 2807 -
00 0o ]
\ ] 00 [y
a
4SBO1
Depth = 0.0 - 2.0' 45B06 '
Inorganics (mg/kg) Depth = 0.0 - 2.0
ALUMINUM 17400 * Inorganics (mg/kgq) .
ARSENIC 3.4 * ALUMINUM 27400
CHROMIUM 11.2 AR;?gbIdC flié 57*
COPPER 5.7 BA .
IRON 9110 * CHROMIUM 21.6
VANADIUM 23.5 * COPSER ?;;00 .
= = — e IRO
LEAD 19.2 J
45SB09
| bepth = 0.0 - 2.0 VANADIUM 41.4 *
Inorganics (mg/kg)
27800 *
5 E 3
21.2
7.2
14100 *
38.9 * 4SB10
Depth = 0.0 - 2.0°
4SBl1 Inorganics img/kqg)
Depth = 0.0 - 2.0°' ALUMINUM 13600
Inorganics img/kg} ARSENIC 2.6
ALUMINUM 9420 BARIUM 12.3
BARIUM 11.9 CHROMIUM 10.3
" CHROMIUM 7.2 COPPER 5.1
IRON 4530 IRON €580
LEAD 10.2 J VANADIUM 18.6
VANADIUM 12.6
8.7
o
X < 0 o
NOTE: ] ) i ) o 100 0 100 Feet
Results marked with an asterisk { * ) exceed background and EPA or FDEP residential screening criteria.
DRAWN BY DATE . CONTRACT NUMBER
J. BELLONE 15-SEP-99 =
CHECKED BY DATE APPROVED BY DATE
INORGANICS IN SURFACE SOIL AT SITE 4 _ — o
— ©
COSTISCHEDULE-AREA NAS WHITING FIELD, MILTON, FLORIDA APPROVED BY DATE N
| ] i — —_ 3
SCALE DRAWING NO. REV 8
AS NOTED FIGURE 5-6 0
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5.2.2.2 Subsurface Soil

Twenty-four subsurface soil samples and five duplicates were collected at Site 4 in 1998 and analyzed for
VOCs, SVOCs, pesticides/PCBs, TPH, and metals. Subsurface soil sample locations are presented on
Figure 3-1. Organic and inorganic analytical results are summarized in Table 5-7. Table 5-8 summarizes
the statistical analysis of the data and background concentratidns. Backgfouhd concentrations are based
on Troup loamy soil found at Site 4. USEPA Region lil RBCs and the FDEP cleanup goals for industrial
soils are also presented in Table 5-8.

Volatile Organic Compounds

Eight VOCs (acetone, benzene, carbon disulfide, chloromethane, ethylbenzene, methylene chioride,
toluene, and xylenes) were detected in 18 of 24 subsurface soil sampies and in 4 of the 5 subsurface soil
‘duplicates. Acetone (12 detections) and xylenes (11 detections) were the most frequently detected
VOCs. Ethylbenzene had eight detections, toluene had five detections, and the remaining VOCs were
detected once each. The subsurface soil samples with the most VOC detections (four each) were
WO04SB00103 (45 to 47 feet bgs), W04SB00302-D (20 to 22 feet bgs), and W04SB00602 (18 to 20 feet
bgs). Detections at W04SB00103 ranged from 770 pg/kg (benzene) to 1600 ug/kg (xylene), detections at
W045SB00302-D ranged from 3 J pg/kg (carbon disulfide) to 280 ng/kg (xylene), and detections at
W04SB00602 ranged from 1’7 J ng/kg (chloromgthane) to 46,000 J ug/kg xylene. These three su]bsurface

soil Samples were all collected from borings at the former USTs.

Xylene was the VOC with the highest detected concentration (46,000 J ug/kg) at W04SB0602 (18 to
20 feet bgs). Xylene concentrations detected in subsurface soil samples at Site 4 ranged from 2 J pg/kg
at W04SB00904 (35 to 37 feet bgs) to 46,000 J ug/kg at W04SB0602 (18 to 20 feet bgs). The VOC with
the next highest concentration was toluene, 20,000 pg/kg at W04SB00602 (18 to 20 feet bgs). No VOCs
were detected at concentrations exceeding USEPA Region Il RBCs or FDEP cleanup goals for industrial
soil. The distribution of VOCs in subsurface soil is shown in Figure 5-7.

Semivolatile Organic Compounds

Twenty-seven SVOCs were detected in 19 of 24 subsurface soil samples and 2 of the 5 subsurface soil
duplicates at Site 4. Bis(2-ethylhexyl)phthlate was the most frequently detected SVOC with 15 detections.
Fluoranthene (nine detections) was the next most frequently detected SVOC in subsurface soil samples
followed by pyrene (eight detections) and benzo(a)pyrene (seven detections). Phenanthrene and n-nitro-
di-n-propylamine each had six detections and the remaining SVOCs each had five or less detections.
The subsurface soil samples with the most SVOC detections and the highest concentrations were
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TABLE 5-7
POSITIVE ANALYTICAL DETECTIONS FOR SUBSURFACE SOIL SAMPLES AT SITE 4
NAS WHITING FIELD, MILTON, FLORIDA

PAGE 1 OF 4

SAMPLE NUMBER . W045B00102 | W04SB00103 | W04SB00104 | W045B00202| W04SB00202-D | W04S800203( W04SB00302| W04SB00302-D | W045B00303
COLLECTION DATE . 2126198 2/21/98 2{23198 3/25/98 3125/98 3125/98 2120198 2/20/98 2120/98
SAMPLE DEPTH 20-22 45 - 47 75-77 20.22 20.22 30- 32 20-22 20-22 §0 - 62'
VOLATILES ig/kg i e ' . a = e L
ACETONE 4J 100J 36 J 33J
BENZENE 770
CARBON DISULFIDE 3J
CHLOROMETHANE
ETHYLBENZENE 4300 J 380J 97 73 8J
METHYLENE CHLORIDE 69 J
TOLUENE 46 630 J 74
XYLENES, TOTAL 4700 J 1600 290 280 30

= . : _
2-METHYLNAPHTHALENE 89 J 390 J
2-METHYLPHENOL 130J
4-METHYLPHENOL 150 J
ACENAPHTHENE 640 1900
ANTHRACENE 414 . 700 1600
BENZO(A)ANTHRACENE 72J 990 1900
BENZO(A)PYRENE 48 J 19.J 490 J 1100 J 14J
BENZO(B)FLUORANTHENE 420 1200
BENZO(G,H,)PERYLENE 110J
BENZO(K)FLUORANTHENE 510 590
BIS(2-ETHYLHEXYL)PHTHALATE 130J 210J 370 J 140 J 290J 71J
CARBAZOLE 704 474 160 J
CHRYSENE 69 J 560 940
DI-N-BUTYL PHTHALATE 54J
DI-N-OCTYL PHTHALATE
DIBENZO(A H)ANTHRACENE 9J 97 J 230 4J
DIBENZOFURAN . 230J 700
DIETHYL PHTHALATE 150 4
FLUORANTHENE 190 J 859 J 3200 5000 94 J
FLUORENE 520 1300
INDENQ(1,2,3-CD)PYRENE ) 120 J
N-NITROSO-DI-N-PROPYLAMINE 59 28 14J 61 34
NAPHTHALENE 160 J 770 ‘
PHENANTHRENE 140 J 3000 5000 99 J
PHENOL 48 J
PYRENE 424 2900 4900 74J
TOTALPETROLEUN AYDROCAREONS [ T e B o o T
TPH (C8-C40) 179 137 10.4
WETALE (001 = PRl A T e
ALUMINUM 12100 4760 5780 2390 1700 2290 936
ARSENIC 23 12
BARIUM 3.8 2.5 9.3 7.5 4.2
CADMIUM
CALCIUM 1040
CHROMIUM 36.8 34 3.6 44 232 21.6 5.1 57 5.5
COPPER 3.7 15 4.2 0.67
IRON 7540 446 134 1600 3180 288 1240 964 129
LEAD 8.8 3.8 3.4 36J 424 14J 314 394 13J
MAGNESIUM 76.1 102
MANGANESE 9.1 4.1 58 10.2 2.7 3.9 52 26
NICKEL 3.4 1.3 29
POTASSIUM 73.2 262 148 75.8 443 61.5 47.6
VANADIUM 20.4 32 14 8 126 1.8 4.9 46 14
ZINC 2.7 1.2 2
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TABLE §-7

POSITIVE ANALYTICAL DETECTIONS FOR SUBSURFACE SOIL SAMPLES AT SITE 4

NAS WHITING FIELD, MILTON, FLORIDA

PAGE20F 4
SAMPLE NUMBER W045B00304 | W045B00402] W045B00403 | Wo4SB00502| W04SB00602| W045B00603 | Wo4SB00604] W04SB00702 |W04SB00702-D) W045B00802
COLLECTION DATE 2/20/98 3/24/98 3/24/98 3/24/98 2/18/98 2/19/98 2119/98 3/11/98 3111198 2/23/98
SAMPLE DEPTH 18-20' 50-52 65.67 12-14° 12-14' 24-2¢'
ACETONE 2104
BENZENE
CARBON DISULFIDE
CHLOROMETHANE 17J
ETHYLBENZENE 13000 J 24 2100 3800
METHYLENE CHLORIDE
TOLUENE 20000 J 14
XYLENES, TOTAL 46000 J 4J 8 1200 2900
SEMIVOLATILES (o7ka) i i ) o L 7 . - Z
2,4-DIMETHYLPHENOL 42
2-METHYLNAPHTHALENE 40J 46 J 58J
2-METHYLPHENOL 310 4 47 J
4-METHYLPHENOL 5§00 72J
ACENAPHTHENE 83J
ANTHRACENE 614
BENZO(A)ANTHRACENE 76 J 43 J
BENZO(A)PYRENE 44 56 J 10J
BENZO(B)FLUORANTHENE 46 J
BENZO(G H,)PERYLENE
BENZO(K)FLUORANTHENE 52) 374
BIS(Z-ETHYLHEXYL)PHTHALATE 754 39J 65 J 100J 160 J 53 J 81J
CARBAZOLE
CHRYSENE 69 J 61J
DI-N-BUTYL PHTHALATE
DI-N-OCTYL PHTHALATE
DIBENZO(A, H)JANTHRACENE 154 5J
DIBENZOFURAN 51J
DIETHYL PHTHALATE
FLUORANTHENE 514 240§ 804 1504
FLUORENE 794
INDENQ(1,2,3-CD)PYRENE
N-NITROSO-DI-N-PROPYLAMINE 15 J 41 38
NAPHTHALENE 50 J
PHENANTHRENE 270J 62 J 100 J
PHENOL
PYRENE 38J 210J 884J 140J
TOTAL PETROLEUM HYDR( K¢ ok o e L s :
TPH (C8-C40) 211 15.7 J 9.16 80.1 53.8
ALUMINUM 701 8090 788 689 29600 27500 2120
ARSENIC 6.4 6.2
BARIUM 0.81J 0.84J 13 6.9 74
CADMIUM 0.19
CALCIUM 153
CHROMIUM 4.9 37 24 10.4 76 3.9 23 344J 3214 24
COPPER 1.6 2.1 7.3J 71J
IRON 130 148 573 284 4010 301 166 17800 16600 183
LEAD 1 0.62 0.51 1.4 79J 214 12J 147J 163 J 1J
MAGNESIUM 733 99.4 103
MANGANESE 13 067 22 14.8 56 4.1 19.1 17.9 23
NICKEL i.8 25 5
POTASSIUM 18.3 14.4 14.2 327 138 147 40.9
VANADIUM 1.3 2.1 14 0.87 147 1.4 526 49.8 2
ZINC 15 5.1 5.2
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TABLE 5-7

POSITIVE ANALYTICAL DETECTIONS FOR SUBSURFACE SOIL. SAMPLES AT SITE 4

NAS WHITING FIELD, MILTON, FLORIDA

PAGE 3 OF 4
SAMPLE NUMBER W045B00803] W045B00902] W045800902-D] W04SB00904 | W04SB00905] W045B01003 | WO4SB01004] W045B01102| W045B01102-D| W04SB01103
COLLECTION DATE 2/23/98 2/24/98 2/24/98 2/25/98 2/25/98 2/24/98 2/24/98 3/25/98 3/26/98 3/25/98
SAMPLE DEPTH 35-37 16-18’ 16 -18" 35-37" 85 - 87 28 - 30' 40 - 42' 28-30° 28 - 30
VOUATILY
ACETONE 2204 860 J
BENZENE
CARBON DISULFIDE
CHLOROMETHANE
ETHYLBENZENE 560 310
METHYLENE CHLORIDE
TOLUENE

XYLENES, TOTAL
SEUNOLATIES

FETHYLPHENOL

2-METHYLNAPHTHALENE

2-METHYLPHENOL

4-METHYLPHENOL

ACENAPHTHENE

ANTHRACENE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G.H.J)PERYLENE

BENZO(K)FLUORANTHENE

BIS(2-ETHYLHEXYL)PHTHALATE

1104

270 J

330J

CARBAZOLE

CHRYSENE

DI-N-BUTYL PHTHALATE

130J

DI-N-QOCTYL PHTHALATE

2404

DIBENZO(A,HJANTHRACENE

DIBENZOFURAN

DIETHYL PHTHALATE

FLUORANTHENE

FLUORENE

INDENO(1,2,3-CD)PYRENE

N-N{TROSO-DI-N-PROPYLAMINE

NAPHTHALENE

PHENANTHRENE

PHENOL

S

ALUMINUM 878 3210 1640 2350 2990 2230
ARSENIC 5

BARIUM 5.2 3.9 24 6 18
CADMIUM

CALCIUM

CHROMIUM 10.5 273 34 4.1 5.5 3.9 31 18 2.3 3.5
COPPER 6.9 2 0.556
IRON 238 22400 14700 97.6 151 292 419 112 286 84
LEAD 134 53J 524 1 12 22J 124 1J 184 12J
MAGNESIUM 716 546 60.9 63.9

MANGANESE 2.1 116 10.2 14 2 5.3 5.5 14 18

NICKEL 14 14 13 2.5

POTASSIUM 39 91.4 76.7 93.1 38 39.6 81.5

VANADIUM 22 A7.7 408 13 1.5 24 14 13 3 0.86
ZINC 3.3 4.5 4.2 7.2 2.7 2.7 22
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TABLE §-7
POSITIVE ANALYTICAL DETECTIONS FOR SUBSURFACE SOIL SAMPLES AT SITE 4
NAS WHITING FIELD, MILTON, FLORIDA
PAGE 4 OF 4

Notes:

The chemicals shown in this table are those detected above reporting limits or above background for inorganics.

The A or D in the sample number indicates a duplicate sample.

A blank celi indicates the chemical was analyzed for but not detected.
ng/kg - micrograms per kilogram.,

J - The associated numerical value is an estimated quantity.

mg/kg - milligrams per kilogram,

NA - Indicates the chemical was not analyzed for.
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TABLE 5-8

SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS AT SITE 4
NAS WHITING FIELD, MILTON, FLORIDA

PAGE 1 OF 2
Screening Toxicity Value
Location of Concentration Region ill RBC @ Florida®

Detection Minimum Maximum Maximum Used for Background Soil Soil Soil
Chemical Freq y | Concentration | C ation Units Concentration Screening Value " Industrial Basis Industrial
Acetone 12/24 0.004 0.86 mg/kg W04SB00902 - 0.86 NA 20000 N 5500
Benzene 1/24 0.77 0.77 mg/kg W04SB00103 0.77 NA 200 C 1.6
Carbon Disulfide 1/24 0.003 0.003 markg W048B00302-D 0.003 NA 20000 N 1400
Chloromethane 1/24 0.017 0.017 ma/kg W045B00602 0.017 NA 440 C 23
Ethylbenzene 8/24 0.002 13 mg/kg W04SB00602 13 NA 20000 N 8400
Methylene Chloride 1/24 0.069 0.069 mg/kg W045B00104 0.069 NA 760 C 23
Toluene 5124 0.001 20 mg/kg W045B00602 20 NA 41000 N 2600
Xylenes, Totai 11/24 0.002 46 mg/kg W045B00602 46 NA 410000 N 40000
2,4-Dimethylphenol 1124 0.042 0.042 mglkg W045800602 0.042 NA 4100 N 9800
2-Methylnaphthalene 3/24 0.04 0.39 mg/kg WO045B00302-D 0.39 NA 4100 N 560
2-Methylphenol 3/24 0.047 0.31 mg/kg W048B00602 0.31 NA 10000 N 28000
4-Methylphenol 3124 0.072 05 ma/kg W04SB00602 0.5 NA 1000 N 3000
Acenaphthene 2124 0.083 19 mg/kg WO04SB00302-D 19 NA 12000 N 18000
Anthracene 3/24 0.041 16 mg/kg W04SB00302-D 16 NA 61000 N 260000
Benzo(a)anthracene 4/24 0.043 19 mg/kg W04SB00302-D 1.9 NA 78 C 5
Benzo(a)pyrene 7124 0.004 1.1 mg/kg WO045B00302-D 1.1 NA 0.78 Cc 0.5
Benzo(b)fluoranthene 2i24 0.046 1.2 mg/kg WO04SB00302-D 12 NA 7.8 C 48
Benzo(g,h,i)perylene 1/24 0.11 0.11 mg/kg W04SB00302 0.1 NA NA - 41000
Benzo(k)fluoranthene 3/24 0.037 0.59 mg/kg W045B00302-D 0.59 NA 78 - C 52
Bis(2-Ethylhexyl)phthalate 15/24 0.039 0.37 mg/kg WO04SB00203 0.37 NA 410 .C 280
Carbazole 2/24 0.047 0.16 mg/kg W04SB00302-D 0.16 NA 290 C 190
Chrysene 4/24 0.059 0.94 mg/kg WU045B00302-D 0.94 NA 780 [ 450
Di-n-butyl phthalate 2/24 0.054 0.13 mg/kg W045B00803 0.13 NA 20000 N 140000
Di-n-octyi phthalate 1/24 0.24 0.24 mg/kg W04SB01003 0.24 - NA 4100 N 27000
Dibenzo(a,h)anthracene 5124 0.004 0.23 mg/kg WO04SB00302-D 0.23 NA 0.78 o4 0.5
Dibenzofuran 2/24 0.051 07 mg/kg W04SB00302-D 0.7 NA 820 N 5000
Diethyl Phthalate 1/24 0.15 0.15 ma/kg W045B00104 0.15 NA 160000 N 920000
Fluoranthene 9/24 0.043 5 mg/kg WO045B00302-D 5 NA 8200 N 48000
Fluorene 2124 0.079 1.3 mg/kg WO045B00302-D 1.3 NA 8200 N 28000
indeno(1,2,3-cd)pyrene 1/24 0.12 0.12 mg/kg W048B00302 0.12 NA 78 [ 53
N-Nitroso-di-n-prapylamine 6/24 0.014 0.061 mg/kg W045B00302-D 0.061 NA 0.82 Cc 0.2
Naphthalene 2/24 0.05 0.77 mglkg W045B00302-D 0.77 NA 4100 N 270
Phenanthrene 6/24 0.062 5 mgrkg W04S5B00302-D 5 NA 4100 N 30000
Phenol 1/24 0.048 0.048 mg/kg W045B00103 0.048 NA 100000 N 390000
Pyrene 8/24 0.038 49 mg/kg W045B00302-D 4.9 NA 6100 N 37000
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TABLE 5-8

SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS AT SITE 4
NAS WHITING FIELD, MILTON, FLORIDA

PAGE 2 OF 2
Screening Toxicity Value
Location of Concentration Region Il RBC @ Florida ™

Detection Minimum Maximum Maximum Used for Background Soail Soil Soil

Chemical Frequency | Concentration | Concentration Units Concentration Screening Valye Industrial Basis Industriaf
e 7 T o W =33;§‘g.;§«« w; . - 7 = 7 : > e ng» = : ,;,,;: = %

Aluminum 24/24 W04SB00702 13917 100000 N NA
Arsenic 4/24 W045B00702 3.1 3.8 C 3.7
Arsenic 4/24 . WO04SB00902 31 38 C 3.7
Barium 12/24 0.81 13 mg/kg WO045B00602 79 14000 N 87000
Cadmium 1/24 0.19 0.19 mg/kg WO04SB00502 0.46 100 N 1300
Calcium 224 153 1040 mg/kg W04SB00202-D 222 NA - NA
Chromium 24/24 1.8 368 mg/kg W04SB00102 114 610 N 420
Copper 8/24 0.55 9 mg/kg WO04SB00302-D 9 44 8200 N 73000
Iron 24/24 57.3 22400 mg/kg WO045B00902 22400 9055 61000 N 480000
Lead 24/24 0.51 15.3 mgikg WO045B00702-D 15.3 4.2 400 - 920
Magnesium 6/24 54.6 103 mg/kg WO04SB00702-D 103 136 NA - NA
Manganese 21/24 0.67 116 mg/kg WO04SB00802 116 213 4700 N 22000
Nickel 8/24 1.3 5 mg/kg W0458B00702-D 5 25 4100 N 28000
Potassium 16/24 142 327 mg/kg W04SB00602 327 90.5 NA - NA
Vanadium 23/24 0.85 526 ma/kg W045800702 526 22.5 1400 N 7400
Zinc mg/kg W04SB01004 7.2 7.8 61000 N 560000
TPH (c8-c40) 11/24 8.84 mg/kg W045B00302 179 NA NA - 2500
Notes:

(1) TABLE 3-18, General Information Report (GIR), Remedial Investigation and Feasibility Study, ABB-ES 1998.
(2) Region Il Risk-Based Concentration Table, October 1, 1998 (USEPA 1998a). (Note: 1/10th RBC value used for non-carcinogens).
(3) Table 1, Soil Cleanup Target Levels, Technical Report: Development of Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C. January 21, 1999.

(4) Value is for naphthalene.
(5) Value is for hexavalent chromium.

(6) Screening level for lead, "Revised interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action Facilities,” OSWER Directive #9355.4-12.

J - estimated value.
mg/kg - milligrams per kilogram.
NA - not available
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L

4SB03 (DUP)
4SB03 Pepth = 20.0 - 22.0' N
Depth = 20.0 - 22.0' Volatile Organics iug/kg)
Volatile Organics (ug/kg) Petroleum Hydrocarbons img/kg) ACETONE 36 J
//// ACETONE 100 J TPH (C8 - C40) 179 CARBON DISULFIDE 3 g ‘
ETHYLBENZENE 97 Depth = 50.0 - 52.0° ETHYLBENZENE 73
XYLENES, TOTAL 290 Volatile Organics iug/kg) XYLENES, TOTAL 280
Semivolatile Organics iug/kg) ACETONE 33 J Semivolatile Organics I(ug/kg)
2-METHYLNAPHTHEALENE 89 J ETHYLBENZENE 8 J 2-METHYLNAPHTHALENE 390 J
ACENAPHTHENE 640 TOLUENE 7 J ACENAPHTHENE 1800
ANTHRACENE 700 XYLENES, TOTAL 30 ANTHRACENE 1600
BENZO ({A) ANTHRACENE 990 Semivolatile Organics iug/kg) BENZO {A) ANTHRACENE 1900
BENZO(A) PYRENE 490 J BENZO {A) PYRENE 14 J BENZO {A) PYRENE 1100 J *
BENZO {B) FLUORANTHENE 420 BIS(2~-ETHYLHEXYL) PHTHALATE 71 g BENZO {B) FLUORANTHENE 1200
BENZ01(G, H, I) PERYLENE 110 J DIBENZO (A, ) ANTHRACENE 4 g BENZO {K) FLUORANTHENE 590
BENZO (K) FLUORANTHENE 510 FLUORANTHENE 84 J BIS(2-ETHYLHEXYL) PHTHALATE 290 J Ll
BISI2~-ETHYLHEXYL) PHTHALATE 140 J N~NITROSO~DI~N-PROPYLAMINE 34 CARBAZOLE 160 J
CARBAZOLE 47 g PHENANTHRENE 99 J CHRYSENE 940
CHRYSENE 560 PYRENE 74 S DIBENZO (A, H) ANTHRACENE 230
DIBENZO (A, H) ANTHRACENE - 97 J Petroleum Hydrocarbons img/kg) DIBENZOFURAN 700
DIBENZOFURAN 230 J TPH (C8 - C40) 10.4 FLUORANTHENE 5000
FLUORANTHENE 3200 Depth = 85.0 - 87. 0' FLUORENE 1300
FLUORENE 520 Volatile Organies tug/kg) N~NITROSO~DI-N-PROPYLAMINE 61
INDENOi{1l, 2, 3~CD) PYRENE 120 g XYLENES, TOTAL 3 J NAPHTHALENE 770
N-NITROSO-DI-N-PROPYLAMINE 14 g Semivolatile Organies tug/kg) PHENANTHRENE 5000
NAPHTHALENE ’ 160 J BENZO (A} PYRENE 4 g PYRENE 4900
PHENANTHRENE 3000 FLUORANTHENE 51 g Petroleum Hydrocarbons (mg/kg)
PYRENE 2900 PYRENE 38 J TPH (C8 - C40) i 137
4SB0O8
Depth = 24.0 - 26.0°
Semivolatile Organiecs tug/kqg)
45807 BIS (2-ETHYLHEXYL) PHTHALATE 81 J
Depth = 12.0 -~ 14.0° Depth = 35.0 - 37.0°'
Volatile Organics iug/kg) Volatile Organics iug/kg)
ACETONE 210 g 10 REMOVED ACETONE 220 3
iig;ﬁgg“zggi\l. ‘:;gg Semivolatile Organics (ug/kg)
| Semiverative organics rug/kg) AVGAS USTs BIS (2-ETHYLHEXYL) PETHALATE 110 J
2 METHYLNAPHTHALENE 46 g DI-N-BUTYL PHTHALATE 130 J
N-NITROSO-DI-N~PROPYLAMINE 41 4SB04 \
Petroleum Hydrocarbons img/kg) Denth = 272 0 - 24 O
Petroleum Hj Depth = 22.0 - 24.0
TPH 1C8-C40) 80.1 Volatile Organics lug/kg)
ACETONE 410
4SBO7 (DUP) Semivolatile Organics tug/kg)
Depth = 12.0 - 14.0' BIS|2-ETHYLHEXYL) PHTHALATE 75 3
Volatile Organics tug/kg} Depth = 35.0 - 37.0'
ETHYLBENZENE 3800 Volatile Organics fug/kg)
XYLENES, TOTAL 2900 ACETONE 18 J
Semivolatiie Organics iug/kg) Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE _ 59 J BIS (2-ETHYLHEXYL) PHTHALATE 39 J
BIS(2-ETHYLHEXYL) PHTHALATE 53 J
N-NITROSO-DI-N-PROPYLAMINE 38 4sBO5 /
Petroleum Hydrocarbons img/kg) Depth = 28.0 - 30.0' . -
TPH (CB-C40) 53.8 Semivolatile Organics iug/kg) /
BIS (2-ETHYLHEXYL) PHTHALATE 65 J
4SB02 : —
Depth = 30.0 - 32.0° :
Volatile Organics (ug/kg)
ACETONE . 4 g
Semivolatile Organics tug/kg) ASBO6
BIS(2-ETHYLHEXYL) PHTHALATE 370 g Depth = 18.0 - 20.0'
DI-N-BUTYL PHTHALATE 54 g Volatile Organics {ug/kg)
- T CHLOROMETHANE 17 J
ETHYLBENZENE 13000 J
TOLUENE 20000 J
4SRO1 XYLENES, TOTAL 46000 J \
Depth = 20.0 - 22.0° Semivolatile Organics (ug/kg)
Volatile Organics lug/kg) 2, 4-DIMETHYLPHENOL 22 3 N
ETHYLBENZENE 4300 2-METHYLNAPHTHALENE 40 J
TOLUENE 46 2~METHYLPHENOL 310 J
XYLENES, TOTAL 4700 4-METHYLPHENOL 500
Semivolatile Organics (ug/kg) ACENAPHTHENE 83 J
ANTHRACENE 41 g ANTHRACENE 61 J
BENZO{A) ANTHRACENE 72 g BENZO iA) ANTHRACENE 16 J
BENZO (A} PYRENE 48 J BENZO {A) PYRENE 56 J
CARBAZOLE 70 g 45B11 IDUP) BENZO (B) FLUORANTHENE a6 J
CHRYSENE 59 g Depth = 28.0 - 30.0! BENZ0 (K) FLUORANTHENE 52 J
i DIBENZO A, H) ANTHRACENE 9 7 Volatile Organics tug/kg) CHRYSENE 69 J
FLUORANTHENE 190 J | ACETONE 10 DIBENZO{A, H) ANTHRACENE 15 g
N-NITROSO-DI-N-PROPYLAMINE 59 ° — DIBENZOFURAN 51 J
PHENANTHRENE 140 g 4SB10 FLUORANTHENE 240 J
PYRENE 120 J Depth = 28.0 -~ 30.0' FLUORENE 79 g \\
Petroleum Hydrocarbons img/kg) Volatile Organics iug/kg) N-NITROSO-DI~N-PROPYLAMINE 15 J
TPH I1C8 - C40) 118 ACETONE 28 J NAPHTHALENE 50 J
Depth = 45.0 - 47.0° Depth = 28,0 - 30.0!' PHENANTHRENE 270 J
Volatile Organiecs iug/kg) Semivolatile Organics iug/kg) PYRENE 210 g
BENZENE 770 \ BIS {2-ETHYLHEXYL) PHTHALATE 270 J | Petroleum Hydrocarbons img/kg)
ETHYLBENZENE 380 J DI-N-OCTYL PHTHALATE 240 J |{ TPH iC8 - C40) 21.1
TOLUENE 630 U Depth = 40.0 - 42.0' Depth = 50,0 - 52.0'
XYLENES, TOTAL 1600 Volatile Organics tug/kg) < Volatile Organics tug/kg)
Semiveolatile Organiecs iug/kg) ACETONE 53 J ACETONE 17 J
2-METHYLPHENOL 130 J Depth = 40.0°'- 42.0' XYLENES, TOTAL 4 g -]
4-METHYLPHENOL 150 J Semivolatile Organics tug/kg) Semivolatile Organics iug/kg)
BENZO (A) PYRENE 19 J BIS (2-ETHYLHEXYL) PHTHALATE 330 J 2~-METHYLPHENOL 47
BIS{2~ETHYLHEXYL) PHTHALATE 130 J ST S = 4-METHEYLPHENOL 72 J
FLUORANTHENE 59 J . BENZO (A) PYRENE 10 J ]
N-NITROSO-DI-N-PROPYLAMINE 28 45809 BIS|2-ETHYLHEXYL) PHTHALATE 100 J 4
PHENOL 48 g Depth = 16.0 - 18.0' DIBENZO (A, H} ANTHRACENE 5 J
PYRENE 42 g Volatile Organics iug/kq) FLUORANTHENE 80 J
Petroleum Hydrocarbons img/kg) ACETONE 860 J PHENANTHRENE 62 J
TPH 1C8 - C40) 9.71 ETHYLBENZENE 560 PYRENE 88 J 3
Depth = 75.0 - 77.0° XYLENES, TOTAL 450 Petroleum Hydrocarbons img/kg) ¥
Volatile Organics fug/kg) Petroleum Hydrocarbons (mg/kg) TPH C8 - C40) 15.7 I
METHYLENE CELORIDE 63 J ° TPH (C8 - C40) §.84 g Depth = 65.0 - 67.0°
Semivolatile Organics ‘ug/kg) ﬁ\? Depth = 35.0 - 37.0! Volatile Organics iug/kg) p
BIS12<ETHYLHEXYL)PHTHALATE 210 ~J Volatile Organics fug/kg} ETHYLBENZENE 2 g 1
DIETHYL PHTHALATE 150 J XYLENES, TOTAL 27 TOLUENE 1 7
| o7 Petroleum Hydrocarbons img/kq) XYLENES, TOTAL 8 E
gzgt}‘xcz ;scgol 87.0" 9.85 > Semivolatile Organics (ug/kg)
; 2. 0 %% | BENZO () ANTHRACENE 3 3
Semivolatile Organics {ug/kg) BENZO IK) FLUORANTHENE 37 g L0
¢ FLUORANTHENE 43 9 i) BIS (2-ETHYLHEXYL) PHTHALATE 160 J ]
Petroleum Hydrocarbons img/kg} 1 CHRYSENE 61 J
TPH (C8 - C40) 15.1 FLUORANTHENE 150 J
PHENANTHRENE 100 J
4SB0S {DUP) S/ PYRENE 140 g
Depth‘= 16.0 —.18.0' / Petroleum Hydrocarbons img/kq)
Volatile Organics iug/kg) TPH (C8 - C40)
ACETONE 410 J > -
ETHYLBENZENE 310 \ Q '\\, \T : ‘,\
NOTE: XYLENES, TOTAL 280 m—
Results marked with an asterisk ( * )exceed background Petroleum Hydrocarbons tmg/kg) 300 0
and EPA or FDEP industrial screening criteria. TPH IC8 - C40) 12 I
O AN 11 AT VIR .Y
DRAWN BY DATE CONTRACT NUMBER
J. BELLONE 15-SEP-99 =
CHECKED 8Y DATE APPROVED BY DATE
ORGANICS IN SUBSURFACE SOIL AT SITE 4 — —
COST/SCHEDULE-AREA NAS WHITING FIELD, MILTON, FLORIDA APPROVED &Y DATE 8
] I ] — _ N §
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AS NOTED FIGURE 5-7 0 O -

O0A41608 2.




Rev. 1
09/27/99

WO04SB00302 at 20 to 22 feet bgs (20 detections) and W04SB00602 at 18 to 20 feet bgs (19 detections)
located at the former USTs. The subsurface soil sample with the next highest number of
SVOC detections was W04SB00102 at 20 to 22 feet bgs with 10 detections. Subsurface soil samples
WO04SB00103 at 45 to 47 feet bgs and WO04SB00603 at 50 to 52 feet bgs both had eight
SVOC detections. The remaining subsurface soil samples had seven or less SVOC detections. All of the
subsurface soil samples with seven or more SVOC detections were collected from soil borings located at
the former USTs.

Fiuoranthene and phenanthrene, both with concentrations of 5000 pg/kg and both detected at
W04SB00302-D (20 to 22 feet bgs), were the SVOCs with the highest concentrations.
Fluoranthene concentrations ranged from 43 J pg/kg (W04SB00905 at 85 to 87 feet bgs) to 5000 ng/kg
(W04SB00302-D at 20 to 22 feet bgs). Phenanthrene concentrations ranged from 62 J png/kg
(W04SB00603 at 50 to 52 feet/bgs) to 5000 pg/kg (W04SB00302-D at 20 to 22 feet bgs). The
SVOCs detected in the subsurface soil samples at Site 4 at the greatest frequency and highest
concentrations were from soil borings 4SB01, 4SB03, and 4SB06 all located at the former USTs. The
maijority of SVOCs detected in Site 4 subsurface soil samples are fuel-related compounds.

Benzo(a)pyrene at 1100 J pg/kg (W04SB00302-D at 20 to 22 feet bgs) was the only SVOC detected in
subsurface soil exceeding the USEPA Region Il RBC (780 pg/kg) or FDEP cleanup goals (500 ng/kg) for

industrial soil. The distribution of SVYOCs in subsurface soil is shown in Figure 5-7.

Total Petroleum Hydrocarbons

TPH was detected in 11 of 24 subsurface soil samples and 3 of 5 subsurface soil duplicates.
TPH concentrations ranged from 8.8 J mg/kg at W04SB00902 (16 to 18 feet bgs) to 179 mg/kg at
W4SB00302 {20 to 22 feet bgs). Surface soil sample W04SBOO302 is located at the former USTs. TPH
concentrations in subsurface soil samples at Site 4 did not exceed the FDEP cleanup goal of 2500 mg/kg
for industrial soil. The distribution of TPH in subsurface soil at Site 4 is presented in Figure 5-7.

Pesticides/PCBs

There were no pesticide or PCB compounds detected in the surface soil samples at Site 4.

R4708989 5-40 CTO-0028
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Inorganics

Sixteen inorganic analytes were detected in the subsurface soil samples at Site 4. Four of the inorganic
analytes (aluminum, chromium, iron, and lead) were detected in all of the samples. Ten non-nutrient
analytes (aluminum, arsenic, barium, chromium, copper, iron, lead, manganese, nickel, and vanadium)
were detected above background concentrations for Troup soils. Arsenic was the only inorganic analyte
to exbceed the USEPA Region 1l RBCs (3.8 mg/kg) and FDEP cleanup goals (3.7 mg/kg) for industrial
soil. Arsenic exceeded these screening criteria in two subsurface soil samples (W04SB00702 at .12 to
14 feet bgs and W04SB00902 at 16 to 18 feet bgs) and their duplicates. The distribution of inorganic
analytes detected above background concentrations in subsurface soil samples at Site 4 is shown in
Figure 5-8.

5.2.2.3 Summary

Chemicals detected in surface and subsurface soil samples at Site 4 included VOCs, SVOCs, and
inorganics. Pesticide compounds were detected only in surface soil samples at Site 4. With the
exception of the pesticide compounds, these chemicals are most frequently detected and usually at their
highest concentrations in soil samples collected from soil borings 4SB01, 4SB03, and 4SB06 located at
the former USTs.

No VOCs exceeded regulatory criteria in either surface or subsurface soil samples at Site 4.
Benzo(a)pyrene was the only SVOC exceeding USEPA Region Ill RBCs or FDEP cleanup goals for
residential and industrial soil at Site 4. Dieldrin, aluminum, arsenic, and vanadium exceeded the
USEPA Region 1l RBCs for residential soil. Arsenic and vanadium also exceeded the FDEP cleanup
goals for residential soil. Arsenic was the only chemical other than benzo(a)pyrene to exceed the
USEPA Region 1il RBCs and FDEP cleanup goals for industrial soil.

523 Site6

Surface and subsurface soil at Site 6 was investigated in 1992 by ABB-ES with the installation of four soil

borings. No additional soil investigation has taken place at the site.

5.2.3.1 Surface Soil

Three surface soil samples and one duplicate sample were collected at Site 6 in 1992. The soil samples

were analyzed for VOCs, TPH, SVOCs, pesticides/PCBs, and metals. Surface soil sample locations are

R4708989 5-41 CTO-0028
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48B02

Depth = 20.0 - 22.0'
Depth = 30.0 -~ 32.0!'
Inorganics img/kg)
BARIUM

Inorganics img/kg)
CHROMIUM

NICKEL

 Cm—

T~ |4sB02 (DUP)

Depth = 20.0 - 22.0°
Inerganics img/kg)
< CHROMIUM

LEAD

4SBO7
Depth = 12.0 - 14.0'
Inorganics tmg/kg)

ALUMINUM 29600
ARSENIC 6.4 *
CHROMIUM . 34.4 7
COPPER 7.3 J
TIRON 17800
LEAD 14.7 J
NICKEL 2.5
VANADIUM 52.6

45B07 DUP)
Depth = 12.0 - 14.0'
Inorganics img/kg)

ALUMINUM 27500
ARSENIC 6.2
CHROMIUM 32.1 J
COPPER 7.1 g
IRON 16600
LEAD 15.3 J
NICKEL 5
VANADIUM 49.8

0 — T s
BUILDING 2807 U B

B

OO0 0o o

45B01

Depth = 20.0 - 22.0'
Inorganics img/kg)
CHROMIUM

LEAD

NICKEL

0

10 REMOVED
AVGAS USTs

3]

) — 7

45B06

Depth = 18.0 - 20.0'
Inorganics img/kg) _
BARIUM 13
LEAD 7.9

J

4SB10

Depth = 28.0 - 30.0°
Inorganics Img/kg)
Depth = 40.0 - 42.0°
Inorganics i1mg/kg)

CHROMIUM 31

‘/ NICKEL 2.5

4SB0O9
Depth = 16.0 - 18.0'
Inorganics (mg/kg} (:}
ALUMINUM 27700
ARSENIC 6.4 *
CHROMIUM 27.3
COPPER 6.9
IRON 22400
LEAD 5.3 J
MANGANESE 116
VANADIUM 47.7
¢ 4sB09 (DUP)
Depth = 16.0 - 18.0"
Inorganics img/kg)
ALUMINUM 22100
ARSENIC 5
CHROMIUM 34
COPPER 9
IRON 14700
LEAD 5.2 J
VANADIUM 40.8
Q o)
o
el (////\
NOTE: ) ) ) 100 0] 100 Feet
Results marked with an asterisk  * ) exceed background and EPA or FDEP industrial screening criteria.
DRAWN BY DATE CONTRACT NUMBER
J. BELLONE 15-SEP-99 ——
CHECKED BY DATE APPROVED BY DATE
INORGANICS IN SUBSURFACE SOIL AT SITE 4 — -
COSTRCHEDULE A=A NAS WHITING FIELD, MILTON, FLORIDA APPROVED Y oaTE
I 1 1 =5 =
SCALE DRAWING NO. REV
AS NOTED FIGURE 5-8 0

00

13

/
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presented on Figure 3-2. Surface soil analytical results are summarized in Table 5-. Table 5-10
summarizes the statistical analysis of the data and presehts background concentrations. Background
concentrations are based on Troup loamy soil and Dothan/Lucy/Bonifay soil found at Site 6.
USEPA Region HlI residential RBCs for soils and the FDEP residential soil cleanup goals are also

presented on Table 5-10.

Volatile Organic Compounds

One VOC (2-butanone) was detected at an estimated concentration of 4 ug/kg in sample 6SB4-0-2. The
detected concentration was below the Fiorida residential cleanup goals for soil of 4,800 ug/kg. Figure 5-9

shows the VOC detection in the surface soil.
Semivolatile Organic Compounds

Nineteen SVOCs were detected in surface soil samples at Site 6. All 19 compounds were detected only
in sample 65B3-0-2 and associated duplicate sample 6SB3-0-2D. Sample 6SB03 is located at the end of

a concrete flume, directing storm water runoff away from the Midfield Maintenance Hanger (Site 33).

SVOC concentrations ranged from an estimated 47 pg/kg of dibenzofuran to 2,600 pg/kg of fluoranthene.
Five compounds, benzo(a)anthracené (1,900 ug/kg), benzo(a)pyrene (1,900 ug/kg), benzo(b)fluoranthene
(2,100 ng/kg), dibenzo(a,h)anthracene (200 pg/kg), and indeno(1,2,3-cd)pyrene (1,600 pglkg), were
detected at concentrations exceeding their respective FDEP residential soil cleanup goals and
USEPA Region lil RBCs. Benzo(a)pyrene also exceeded the FDEP industrial cleanup goal of 500 pg/kg
and USEPA industrial RBC of 780 pug/kg. The SVOC detections in the surface soil are presented on
Figure 5-9,

Total Petroleum Hydrocarbons
TPH analysis was performed on one sample (6SB4-0-2) at Site 6. The sample, located on the north edge
of the site, contained a concentration of 3,580 mg/kg exceeding the FDEP residential cleanup goals for

soil of 350 mg/kg. The distribution of TPH in the surface soil is displayed on Figure 5-9.

Pesticides/PCBs

Four pesticide/PCB compounds, 4,4-DDD, 4,4-DDE, dieldren, and Aroclor-1260, were detected in the
surface soil at Site 6. All four compounds were detected only at 6SB4-0-2. Concentrations ranged from
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TABLE 5-9

POSITIVE ANALYTICAL DETECTIONS FOR SURFACE SOIL SAMPLES AT SITE 6

NAS WHITING FIELD, MILTON, FLORIDA

PAGE 1 OF 1
SAMPLE NUMBER 6SB2-0-2 | 6SB3-0.2 | 65B3-0-2D | 6SB4-0-2
COLLECTION DATE 1214192 12/5/92 1215192 12/4192
SAMPLE DEPTH 0.2 0-2 0-2 0-2
& - ey T : ~ =
2-BUTANONE 4J
ZMETHYNAPHTHALENE 48
ACENAPHTHENE 120 190 J
ANTHRACENE 140 J 160J
BENZO(A)ANTHRACENE 1400 1900
BENZO(A)PYRENE 7600 1900
BENZO(B)FLUORANTHENE 2100 3000
BENZO(G H,)PERYLENE 1100 960
BENZO(K)FLUORANTHENE 1500 1700
BIS(Z-ETHYLHEXYL)PHTHALATE 1300 840
BUTYLBENZYL PHTHALATE 750 260 J
CARBAZOLE 260 300 J
CHRYSENE 1700 2100
DIBENZO(AF)ANTHRACENE 530 200 J
DIBENZOFURAN 7] 674
FLUORANTHENE 2400 2600
FLUORENE 50J 1407
INDENO(1,2,3-CD)PYRENE 1600 1400
PHENANTHRENE 1200 1500
PYRENE 2000 2100
STICIDESIPCES (1g/kg . . . = L
4,4-DDD 130
4.4-DDE 247
AROCLOR-1260 600 J
DIELDRIN 30

TOTAL PETROLEUM HYDROCARBONS

METALS (maikgy e

ALUMINUM 20200 11800 8460

ARSENIC 214 35 22

BARIUM ety 19.4J 14.4J 138J

BERYLLIUM 0.37J 0.25J 0.19J

CADMIUM 0.75 J 1.9 2 2.1
CALCIUM 500 J 592 J 664 J 209 J
CHROMIUM 16.3 65 J 51.6J 30
COBALT 1.9J

COPPER 6.4 9 35.7 50.5
IRON 14800 13300 10900 10000
LEAD . 14.7 252) 202 J 18.6
MAGNESIUM 145 ) 108 J 103 J 131J
MANGANESE 180 50 42.7 20
MERCURY 0.04 J 0.03J 0.03J 0.13
NICKEL 2.1J 2.1 31J

POTASSIUM 130 4 121J
SILVER 0.65 J

SODIUM 162 J 233 J 198 J 197 J
THALLIUM 0.17J
VANADIUM 38 35.4 28.4 422
ZINC 9.2 58.2 64.3 162
Notes:

The chemicals shown in this table are those detected above reporting limits or above background for

inorganics.

The A or D in the sample number indicates a duplicate sample.

A blank cell indicates the chemical was analyzed for but not detected.
ug/kg = micrograms per kilogram.

J = The associated numerical value is an estimated quantity.

mg/kg = milligrams per kilogram.

NA = Indicates the chemical was not analyzed for.
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TABLE 5-10

SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS AT SITE 6
NAS WHITING FIELD, MILTON, FLORIDA

PAGE 1 OF 2
Chemical Detection Minimum Maximum Units Location Concentration | Background Screening Toxicity Value
Frequency | Concentration | Concentration of Maximum Used for Value® Region fll RBC® | Florida®
Concentration Screening Soil Soil Soil
Residential | Basis| Residential

2-Butanone 6SB4-0-2(92) 0.004 NA 4700 N 3100
2-Methyinaphthalene ) mgkg | 6SB3-0-2(92)-D 0.048 NA 160 N 83
Acenaphthene 1/3 0.12 0.19 mglkg 6SB3-0-2(92)-D 0.19 NA 470 N 1900
Anthracene 13 0.14 0.16 mg/kg 6SB3-0-2(92)-D 0.1 NA 2300 N 18000
Benzo(a)anthracene 13 14 19 mg/kg | 6SB3-0-2(92)-D 1.9 NA 0.87 [ 1.4
Benzo(a)pyrene 113 1.6 1.9 mg/kg | 6SB3-0-2(92)-D 1.9 NA 0.087 [ 0.1
Benzo(b)fluoranthene 13 2 21 mg/kg 65B3-0-2(92) 21 NA 0.87 [ 14
Benzo(g,h,i)perylene 173 0.96 1.1 mg/kg 6SB3-0-2(92) 1.1 NA NA - 2300
Benzo(k)fluoranthene 11 1.5 1.7 mg/kg | BSB3-0-2(92)-D 1.7 NA 8.7 C 15
Bis(2-Ethylhexyl)phthalate 1/3 0.84 1.3 mg/kg 65SB3-0-2(92) 1.3 NA . 46 C 76
Butylbenzyl Phthalate 13 0.15 0.26 mglkg | 6583-0-2(92)-D 0.26 NA 1600 N 15000
Carbazole 1/3 0.26 0.3 mgrkg 65B3-0-2(92)-D 0.3 NA 32 [ 53
Chrysene 1/3 17 2.1 mg/kg 6SB3-0-2(92)-D 2.1 NA 87 C 140
Dibenzo(a,h)anthracene 113 0.053 0.2 mg/kg 65B3-0-2(92)-D 0.2 NA 0.087 C 0.1
Dibenzofuran 13 0.047 0.067 mg/kg 6SB3-0-2(92)-D 0.067 NA 31 N 280
Fluoranthene 113 24 26 mg/kg 6SB3-0-2(82)-D 26 NA 310 N 2900
Fluorene 1/3 0.09 0.14 mg/kg 6SB3-0-2(92)-D 0.14 NA 310 N 2200
Indeno(1,2,3-cd)pyrene 1/3 1.4 1.6 mg/kg 6SB3-0-2(92) 1.6 NA 0.87 [} 1.5
Phenanthrene 13 1.2 15 mglkg | 6SB3-0-2(92)-D 1.5 NA 160 @ - 2000
Pyrene 13 2 21 mgikg | 65SB3-0-2(92)-D 2.1 NA 230 N 2200
&I SIPCE (% iy o f’é‘a"*\‘\ o » . . - . .
4,4'-DDD 13 0.13 0.13 mg/kg 65B84-0-2(92) 0.13 NA 27 Cc 4.6
4,4-DDE 1/3 0.024 0.024 mglkg 6SB4-0-2(92) 0.024 NA 1.9 C 3.3
Arocior-1260 06 06 mgkg | 65B4-0-2(92) 06 _ NA 0.32 c 05®
Dieldrin 0.03 0.03 mg/kg 65B4-0-2(92) 0.03 NA 0.04 [ 0.07
Aluminum 8460 29100 ma/kg 65B4-0-2(92) 29100 . 7667 7800 N 72000
Arsenic 2.1 3.5 ma/kg 6SB3-0-2(92) 3.5 1.53 0.43 [ 0.8
Barium 1.2 19.4 ma/kg 6SB2-0-2(92) 19.4 11.85 550 N 110
Beryllium 0.19 0.37 mg/kg 6SB2-0-2(92) 0.37 0.175 16 N 120
Cadmium 0.76 21 mg/kg 65B4-0-2(92) 21 0.287 3.9 N 75
Calcium 209 664 mg/kg 6SB3-0-2(92)-D 664 201.5 NA - NA

1 66/.2/60
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TABLE 5-10

SUMMARY OF SURFACE SOIL ANALYTICAL RESULTS AT SITE 6

NAS WHITING FIELD, MILTON, FLORIDA

or-g

8200-OLD

PAGE 2 OF 2
Chemical Detection Minimum Maximum Units Location Concentration{ Background Screening Toxicity Value
Frequency | Concentration | Concentration of Maximum Used for value™ Region Il RBC® | Florida ©
Concentration Screening Soil Soil Soil
Residential | Basis| Residential
Chromium 3/3 16.3 65 mgikg | 6SB3-0-2(92) 66 5.35 23® N 210®
Cobalt 13 1.9 1.9 mg/kg 6SB2-0-2(92) 1.9 1.465 470 N 4700
Copper 33 6.4 50.5 malkg | 6SB4-0-2(92) 50.5 4.66 310 N 110
Iron 313 10000 14800 mg/kg 6SB2-0-2(92) 14800 42945 2300 N 23000
Lead ' 3/3 147 252 mglkg | 65B3-0-2(92) 252 5.7 4007 - 400
Magnesium 3/3 103 145 mg/kg 6SB2-0-2(92) 145 128.5 NA - NA
Manganese 313 20 180 mg/kg 6SB2-0-2(92) 180 201.5 160 N 1600
Mercury 3/3 0.03 0.13 mglkg | 6SB4-0-2(92) 0.13 0.0565 23® N 34
Nickel 2/3 21 3.1 mg/kg 6SB3-0-2(92)-D 3.1 3.635 160 N 110
Potassium 213 121 130 mg/kg 6SB2-0-2(92) 130 88.5 NA - NA
Silver 113 0.69 0.69 mg/kg 68B3-0-2(92)-D 0.69 0.35 39 N 390
Sodium 3/3 162 233 mgrkg 6SB3-0-2(92) 233 194 NA - NA
Thallium 13 0.17 0.17 mg/kg 6SB4-0-2(92) 0.17 0.58 0.55 N NA
Vanadium 3/3 28.4 422 mg/kg 6SB4-0-2(92) 42.2 10.6 55 N 15
Zinc 33 9.2 162 mg/kg 65B4-0-2(92) 162 7.7 2300 N 23000

65B4-0-2(92)

(1) Troup Loamy Soil (Table 3-9) and Dothan/Lucy/Bonifay Soil {Table 3-14), General Information Report (GIR), Remedial investigation and Feasibility Study, ABB-ES 1998.
(2) Region ilt Risk-Based Concentration Table, October 1, 1998 (USEPA 1998a). (Note: 1/10th RBC value used far noncarcinogens).

(3) Table 1, Soit Cleanup Target Levels, Technical Report: Development of Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., January 21, 1999.

(4) Valus is for naphthalene.

() Value is for total aroclor.

(6) Value is for hexavalent chromium.

(7) Screening level for lead, "Revised Interim Soit Lead Guidance for CERCLA Sites and RCRA Corrective Action Facilities,” OSWER Directive #9356.4-12.

(8) Valus is for mercuric chioride.

mg/kg - milligrams per kilogram.

NA - not avaitable

66/42/60
1 ‘A3



68680.%Y

Ly

8200-01D

335B06
Depth =

4,4'~DDE
4,4'-DDT

Petroleum Hydrocarbons img/kg)
TPH (C8-C40)

0.0 - 2.0
Pesticides/PCBs iug/kg)

33B003

Depth = 0.0 - 2.0'

Volatile Organics lug/kg)
1,1,1-TRICHLOROETHANE 1 g
1,2-DICHLOROETHENE (