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FOREWORD

The Department of the Navy developed the Installatiou Restoration (IR} program
to locate, identify, and remediate envirommental contamination from the past
disposal of hazardous materials at Navy and Marine Corps installations. The
Navy's IR program follows the Department of Defense's environmental restoration
program mandated by the Superfund Amendments and Reauthorization Act of 1986 to
address waste sites that may pose a threat to human health or the environment.

The Havy‘s IR program consists of Preliminary Assessment and Site Inspection
(PA/ST), Remedial Investigation and Feasibility Study (RI/FS), and Remedial
Design and Remedial Action (RD/RA) at sites where disposal of hazardous materials
allegedly occurred. The PA/SI identifies the presence of pollutants. The RI/FS
analyzes the nature and extent of contamination and determines the optimum
remedial solution. The RD/RA completes the implementation of the solution.

Previous investigations have determined that Naval Air Statiom (NAS) Cecil Field
has 18 sites that may pose a threat to human health or the enviromment.
Therefore, an RI/FS will be performed at each site to address the extent and
magnitude of contamination at these sites,

This report presents the FS5 for Operable Unit 3, comsisting of Site 7 (the 01d
Firefighting Training Area) and Site 8 (the Boresite Range, Hazardous Waste
Storage Area, and Former Firefighting Training Area). This report includes a
discussion of remedial actlion objectives (RACGs), applicable and/or relevant and
appropriate requirements, the identification and screening of applicable tech-
nologies to address the RAOs, the identification and description of remedial
alternatives, and a detailed analysis of the identified alternatives against nine
criteria.

Questions regarding this report should be addressed to the Commanding Gfficer,
Code O0OB, P.0. Box 111, NAS Cecil Field, Jacksonville, Florida 32215-0111.
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EXECUTIVE SUMMARY

ABB Environmental Services, Inc. has been contracted by the Department of the
Navy, Southern Division, Naval Facilities Engineering Command to complete a
Feasibility Study (FS) for Operable Unit (OU) 3 at Naval Air Station Cecil Field,
Jacksonville, Florida. The FS is being completed under contract number N62467-
89-D-03170/90. This report presents the results of the FS for QU 3, S5ites 7 and
8, which include the development, screening, and evaluation of potential remedial
alternatives that address contaminated media at the 0OU.

The purpose of this F§ is to identify remedial action objectives (RACs), identify
remedial action alternatives that will achieve those objectives, and evaluate the
alternatives to provide the basis for selection of a preferred remedial action
alternative. The FS§ contains an overview of the remedial investigation (RI) and
risk assessment (RA) for OU 3 and contains identification and discussion of
applicable or relevant or appropriate requirements (ARARs) to develop RAOs.
Next, remedial technologies that address site-specific considerations established
in the RAOs are identified and screened; those technologies that pass the
screening phase are developed into remedial alternatives. Remedial alternatives
are then developed and analyzed in detail for comparison in the comparative
analysis.

The RI/RA completed for OU 3 concluded as follows:
Site 7.

. Contaminants in Site 7 surface scil pose a human health threat if
they are incidently ingested by occcupational workers, trespassers,
or future potential residents. These contaminants also pose risk to
small mammals and invertebrates, Site 7, however, is in an
industrial, controlled-access area and does not present ideal
wildlife habitat.

Site 8.

* Based on the Florida Department of Envirommental Protection cancer
threshold criterion, contaminants in Site 8 groundwater would pose
a human health threat if the surficial agquifer groundwater were used
for residential purposes.

. Slight ecological risks at Site B are estimated to be posed by
contaminants detected in drainage ditch sediments, which provide
peor wildlife and aquatic habitat.

Location-, chemical-, and action-, specific ARARs were examined to assess the
need to develop RAUs to comply with ARARs. One RAO has been developed for Site
7 to address surface soil; two RAOs have been developed for Site B to address
groundwater and sediments. These RAOs are summarized below.

RAO 1. Prevent exposure to contaminants that pose an unacceptable human
health risk and are present at concentrations exceeding the Florida
sail cleanup goal for industrial sites.

CEC-0U3 FS
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RAO 2. Prevent exposure ta groundwater at Site 8 that contains 1,1-
dichlorocethene at concentrations greater than the maximum contami-
nant level and Florida Groundwater Guidance concentration and causes
unacceptable risk to human health and environment.

RAG 3. Prevent exposure to sediment within the ditch at 8§Site 8§ that
contains Aroclor-1260 at concentrations exceeding threshold effect

level and posing unacceptable ecological risk.

The following remedial alternatives were developed:

Site Media Alternatives
Site 7 Surface Soil Alternative 1 (7S81) MNo action
Alternative 2. (7552) Excavation and off-site disposal
Site 8 Groundwater Alternative 1. [BGW1) No action
Alternative 2. (BGW2) Natural attenuation
Sediment Altarnative 1. (BSD1) Nop action
Alternative 2. (8SD2) Dredging and off-site disposable

Evaluation of the alternatives was presented for seven of the nine criteria
presented in the National 0il and Hazardous Substances Follution Contingency
Plan. The eighth and ninth criteria, State and public acceptance, will be
addressed for OU 3 once the review comments are received from the State and once
the public comment period for the proposed plan for 0U3 has ended.

CEC-QU3.ES
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1.0 INTRODUCTION

ABB Environmental Services, Inc. (ABB-ES), has been contracted by the Department
of the Navy, Southern Division, Naval Facilities Engineering Command
(SOUTHNAVFACENGCOM) to complete a Feasibility Study (FS) for Operable Unit (o)
3 at Naval Air Station (NAS) Cecil Field, Jacksonville, Florida. NAS Cecil Field
ig located in western Duval County, Florida, approximately 14 miles west of
Jacksonville, Florida. The FS is being completed under contract number N62467-
80-D-0317/90. This report presents the results of the F§ for OU 3, Sites 7 and
8, which jnclude the development, screening, and evaluation of potential remedial
alternatives that address contaminated media at the OU. Figure 1-1 shows the
location of Sites 7 and 8 at NAS Cecil Field.

This report was prepared in accordance with the following regulations and
guidance documents: the Comprehensive Envirommental Response, Compensation, and
Liability Act (CERCLA), as amended by the Superfund Amendments and
Reauthorization Act (SaRA) (references made to CERCLA in this report should be
interpreted as "CERCLA, as amended by SARA"}; the National 0il and Hazardous
Substances Pollution.Contingency‘Plan.(NCP) (U.S. Environmental Protection Agency
[USEPA], 1990); and Guidance for Conducting Remedial Investipgations and
Feasibility Studies Under CERCLA (RI/FS Gujdance) (USEPA, 1988).

Two reports provide additional information on oU 3, which will not be repeated
in this FS: the General Information Report (GIR) (ABB-ES, 1996a) and the
Remedial Investigation for Operable unit 3 (ABB-ES, 1997} .

The GIR provides information common to all OUs at NAS Cecil Field and specific
to OU 3, such as

. facility information and history,
. summary of previous investigations,

. description of physical characteristics of the facility (climatology,
hydrology, soil, geology, hydregeology, demography, and land use},

. site histery for OU 3,
v risk assessment (RA) approach, and

. F5 methodology.

The remedial investigation (RI) for OU 3 provides the following information:
. procedures for analytical data management and evaluation;
. physical site characteristics such as geology and hydrogeology;

. an assessment of the extent, magnitude, and impact of contamination at
the sites; and

CEC-OU3.FS
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. a qualitative and quantitative assessment of risks to human health and
the environment.

This FS report was prepared according to the process described in Chapter 26.0
of the GIR. The RI, which jncludes the RA, for OU 3 was prepared based on the
site conditions through January 1997. The site conditions are detailed in the
BRI and are briefly summarized in this report.

1.1 PURPOSE. The purpose of this FS is to identify and evaluate remedial
“lternatives for OU 3. The following components are considered in identifying
appropriate remedial action:

. Remedial Action Objectives (RAOs) - Chapter 3.0. RAOs are developed to
specify the contamipants, media of interest, exposure pathways, and
remedial action goals for a site.

. Applicable Technologies - Chapter 4.0, Technologies applicable for
addressing contaminated media at each site are jdentified and screened.
Technologies that cannot be implemented are eliminated,

. Remedial Alternatives - Chapter 4.0. Technologies that pass the
screening phase are assembled into remedial altermatives.

- Detailed Analysis - Chapter 5. 0. Selected remedial alternatives are
described and evaluated using nine criteria.

. Summary of the FS (in lieun of a Comparative Analysis) - Chapter 6.0.
Remedial alternatives identified for Sites 7 and 8 are summarized.

CEC-OU3.FS
P .0B.97 1-3



2.0 DESCRIPTION OF CURRENT CONCEPTUAL UNDERSTANDING OF OU 3

ABB-ES has been contracted by SOUTHNAVFACENGCOM to complete an RI, including an
RA, and FS for OU 3. The RI (ABB-ES, 1997) collected and compiled historical
information, field measurements, sampling and analyses for various media, and
data validation and evaluation.

Information presented in the Data Document (ABB-ES, 1996b) included topographi-
cal, chemical, geological, hydrological, ecological, and cultural features of the
sites. Analyses and evaluations included the direction, rate of groundwater
flow, and other characteristics of various media at each site; fate and transport
of contaminants in each medium; and assessment of associated risks to human
health and the environment.

This chapter presents a brief description of the conceptual understanding of each
cite as a means of developing appropriate, site-specific RAOs and remedial
alternatives. Sufficient details will be presented to support the engineering
analyses and calculations needed for detailed evaluation of alternatives.

OU 3 is made up of two sites: Site 7, 0ld Firefighting Training Area, and Site 8,
Boresite Range, Hazardous Waste Storage Area, and Firefighting Training Arvea.

9.1 SITE 7, OLD FIREFIGHTING TRAINING AREA. Site 7, 0ld Firefighting Training
Area, situated near the northwest end of the old 310 flightline, is located
approximately 800 feet east of Lake Fretwell (see Figure 2-1) and 1,200 feet
northwest of the east-west flightline. From the 1950s to 1965 aircraft frames
were placed on the old asphalt flightline, doused with flammable waste liquids,
and ignited. Site 7 consisted of a burn area on the old asphalt flightline and
an unlined pit adjacent to the flightline. These are presented on Figure 2-1 as
former Firefighting Training Areas. Firefighting personnel then practiced fire
contaimment and extinguishing techniques on the burning frames.

From the 1950s until 1975, waste paints and paint thinners, spent chlorinated and
nonchlorinated solvents, and petroleum, oil, and lubricant wastes were burned
during firefighter training exercises. Extinguishing material and unburned
wastes were left onsite, where they would evaporate, infiltrate through the
cracks in the asphalt and into the soil, or migrate from the site via surface
runoff.

Currently, Site 7 is used as an ordnance storage area. Storage structures are
Jocated at the end of the old flightline. Explosive ordnance is stored in
Building 865, and unarmed ordnance is stored in portable storage units. Building
865 was erected sometime after firefighting training ceased in 1975 and before
1980, as evidenced by aerial photographs.

Based on topography and visual observations, it was interpreted that surface
runoff from the paved training area drains toward the end of the old 310
flightline, while residual fluids in the pit would have percolated downward into
the soil. Site 7 groundwater in the unconfined aquifer is interpreted to flow
in a northwest direction toward a drainage canal and Lake Fretwell at a rate of
15 to 28 feet per year with a hydraulic conductivity of 2 to 4 feet per day.

CEC-0U3.FS
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o .7 SITE 8, BORESITE RANGE, HAZARDOUS WASTE STORAGE AREA, AND FIREFIGHTING
TRAINING AREA. Site 8, Boresite Range, Hazardous Waste Storage Area, and
Firefighting Training Area, is located approximately 1,600 feet south to the
east-west flightline (Figure 2-2). Historically, Site B was used as a boresite
testing area for aircraft gumnery. Aircraft would taxi to the concrete pad and
"gight in" aircraft gums by firing at targets in front of a backstop overhang
jocated 600 feet southwest of the concrete pad. Upon closure of Site 7, three
unlined pits were excavated adjacent to the concrete terminus of the boresite
taxiway. Two plts were located along the west side of the concrete pad and one
along the south side. Again, aircraft frames were set into the pits, doused with
flammable waste liquids, ignited, and extinguished by firefighting persomnel.
Training activities utilizing the pits tock place from 1975 until 1984,

From the late 1970s until 1980, the site was also used for storage of unlabeled
drums containing hazardous waste. Reportedly, some of the drums stored in the
open field between the concrete pad and the backstop overhang were shot through
by aircraft guns, spilling liquid waste omto the ground.

Currently, ordnance is loaded onto aircraft at Site 8. Loading activities take
place on the taxiway, topographically upgradient of Site 8 sample locatioms.
Presently, no firefighting training occurs at Site 8.

Based on topography and visual observations, it was interpreted that surface
runoff from the training area drains southward, downhill toward Perimeter Road.
Residual fluids in the pits would have percolated downward into the soil. Bite
& groundwater in the unconfined aquifer is interpreted to flow southward toward
Perimeter Road and Sal Taylor Creek at a rate of 19 to 47 feet per year with a
hydraulic conductivity of less than 1 to approximately 2 feet per day.

9.3 SUMMARY OF RI AND RA., Currently aviation-related activities are conducted
at both sites. Based on the NAS Gecil Field Reuse Plan, the future use of the
land at both sites has been designated as industrial (aviatiom-related).

Fnvironmental samples for laboratory analysis were collected from both sites.
Samples were collected from surface seil, subsurface soil, groundwater, and
sediment and surface water. Chemical analysis results indicate surface soil,
subsurface soil, and groundwater contamination ({(detection of organics and
inorganics above background screening concentrations) at Site 7 and surface soil,
groundwater, and sediment and surface water contamination at Site 8.

Site 7 Nature and Extent of Contaminatiom. gurface soil contamination at Site
7 consists of polynuclear aromatic hydrocarbons (PAHs), total recoverable
petroleunlhydrocarbcns (TRPH), and inorganics. Contamination was detected in the
vicinity of the firefighting training areas and at the end of the old flightline,
an area that could receive surface runoff from the training areas. Subsurface
soil contamination consists of TRPH, which was detected in the vicinity of the
training areas. Croundwater contamination consists of petroleum-related
compounds, which were detected in the vicinity of the training areas, and
inorganics, which were detected over much of the site.

gite 7 Risks. Ecological and human health risks were identified for contaminants
detected in surface soil and groundwater at Site 7. Most of the ecological risk

CEC-OU3.F§
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was derived from a single concentration of lead. Supporting data indicate this
single concentration is an anomalous measurement. Risk to wildlife, such as
small mammals, is low without the anomalous lead measurement, and it is unlikely
that terrestrial plants and invertebrates are impacted by Site 7 contaminants.

Human health risks were estimated for contaminants in Site 7 surface soil and
groundwater. Seven PAHs and arsenic in Site 7 surface soil account for all of
the incremental cancer risk above the national baseline of 1 in 2 for men and 1
in 3 from women. Benzo(a)pyrene concentrations contribute to most of the risk
(Figure 2-3).

Total incremental cancer risk due to exposure to surface soil contaminants by a
trespasser (4x107%), possible future occupational worker (7x10°%), and aggregate
resident (adult and child) (6x10%) are within the USEPA acceptable risk range
of 1 in 1,000,000 (1x107°) to 1 in 10,000 (1x107™*). The noncancer risk to a child
resident has a hazard index (HI) of 2; the USEPA HI threshold is 1. Antimony,
arsenic, and TRPH are major contributors to the HI value.

Tf the surficial aquifer groundwater were used as a potable water supply,
ingestion of that groundwater would pose a noncancer HI of 2 for a child. No
single chemical caused the hazard quotient to be greater than 1. Major
contributors to the HI value are iron, aluminum, antimony, and a single detection
of benzene. Although low flow sampling techniques were used, samples were turbid
{suspended solids), with iron and aluminum detected within the range reported for
NAS Cecil Field background conditions. Tf aluminum and iron are considered
background, then the HI drops to 1, the HI threshold. Benzene was detected in
one groundwater sample collected within the upper 15 feet of the surficial
aguifer.

Site 8 Nature and Extent of Contamination. Surface soil contamination at Site
8 consists of beryllium, TRPH, and PAHs. Surface water contamination consists
of low concentrations of chlorinated solvents, pesticides, and inorganics;
sediment contamination consists of TRPH and polychlorinated biphenyl, Aroclor-
1260.

Chlorinated solvents, particularly 1,1-dichloroethene (DCE), and petroleum-
related contaminants were detected in the shallow groundwater of Site 8. The
chlorinated solvents are interpreted to discharge to a drainage ditch In the
southeastern part of the site. Other contaminants of concern detected in
groundwater include naphthalene, bis(2-ethylhexyl)phthalate, aluminum, and iron.

Site 8 Risks. Ecoleogical and human health risks were estimated for contaminants
detected in groundwater, surface water, and sediment at Site 8. Ecological risk
posed by Aroclor-1260 in sediment is slight with a maximum concentration less
than the Federal sediment quality criteriom. Aroclor-1260 concentrations were
greater than Florida Department of Environmental Protectiom (FDEP) threshold
effects level (TEL), but less than the probable effects level of 0.189 milligrams
per kilogram (mg/kg) (Figure 2-4). Ecological risk was estimated to be posed by
TRPH in sediment. TRPH is interpreted to pose only slight risk, if at all. The
low ecological risks may not actually occur because the sediment samples were
collected from ditches, which by their nature present poor aquatic habitat. It
is uncertain whether the presence of the contaminants or the poor habitat quality
is responsible for low species diversity at these sample locations.

CEC-OU3.FS
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Ecological risk posed by aluminum in groundwater discharging to surface water may
be overestimated, because reference species used in the RA are northern-climate
species and are not found at NAS Cecil Field.

Total incremental cancer risks within the USEPA acceptable range were identified
for the trespasser exposed to 4,4'-dichlorodiphenyltrichloroethane in surface
water onsite (2x107°) and to the possible future aggregate (adult and child)
resident exposed to beryllium in surface soil (6x107®) and 1,1-DCE in groundwater
used as a potable water supply (6x107°). Minor contributors to the groundwater
risk included naphthalene and bis(2-ethylhexyl)phthalate.

Ecological and human health risks at OU > are summarized in Table 2-1,

Based on these risks, remedial goal options (RGOs) were developed for use in the
FS and for risk management decisions.

Conclusions regarding the physical characteristiecs of the OU 3 study area and
contaminants detected in the surface soil, groundwater, sediment, and surface
water include the following:

. Sufficient information has been collected and compiled to identify the
nature and extent of contamination, estimate human and ecological
risks, and develop remedial alternatives.

. Contaminants in Site 7 surface soil pose a human health threat if they
are incidently ingested by occupational workers, trespassers, or future
potential residents. These contaminants also pose risk to small
mammals and invertebrates. Site 7, nowever, is in an industrial,
cantrolled-access area and does not present ideal wildlife habitat.

. Contaminants in Site 7 surficial agquifer groundwater may pose a human
health threat if the groundwater were used for residential purposes.
However, two of the contaminants in groundwater, iron and aluminum, are
within the range of background concentrations, which drops the HI for
residential use of groundwater from 2 (initial risk estimate with iron
and aluminum contributing) to 1, the HI tareshold value.

. Slight ecological risks at Site 8 are reported to be posed by contami-
nants detected in drainage ditches, which provide poor wildlife and
aquatic habitat.

’ Contaminants in surface water in the drainage ditches within Site 8
pose an estimated human health risk to trespassers, but access to the
industrial site is controlled.

. Based on the FDEP cancer threshold criteriom, contaminants in Site 8
groundwater pose a human health threat if the surficial aquifer
groundwater were used for residential purposes. Beryllium in surface
s0il poses a human health threat to future regsidents.

Based on the evaluation of information gathered during the OU 3 RI, the following
data limitations were identified.

CEC-DU3.FS \
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Table 2-1

Summary of Human Health and Ecological Risk Assessments*

Feasibility Study, Operabis Unit 3
Naval Air Station Cecil Field
Jacksonvilie, Florida

. Human Health Human Health Ecological Remedial Action . .
Location Incremertal Cancer Risk Noncancer Risk Risk Required? Supporting Information
Site 7
Surface Soil residant - 6 x10% H =2 Unlikely Yas Sew Table A-1 and Figure 2-3,
trespasser - 4 x 10° [Pb]
worker, oecupational - 7 x 10°
[7 PAHs, and As)
Subsurface Soil  worker, occupational - 7 x 10%  None MNA No NA
Groundwater worker, occupational - 810 Hi = 2 [benzene, Sb, Fe, Al] NA No Analyte Frequency' Concentration
benzene 1/13 13 pa/?
Sh 1/13 2.6 pa/!
Al 12/13 38.1 to 33,300 pg/!
Fe 13/13 180 to 7,9600 za/!
Site 8
Surface Soil resident - 6 x 10" None None No Be 3/22 p,23 to 0.27 mg/kg
[Be]
Subsurface Soil  None Nene NA No NA
Groundwater trespasser - 6x 10° None NA Yes Sea Table A2
[1,1-DCE]
Surface Water trespasser - 2x 10° MNene Unlikely [Al] No Surfacewater body 1s ephemaral.
[4,4-DDT} Access is restricted.
Sediment None Nong low probability Yes Cancentrations are below tha mathod detection

[Acocior-1260, TRPH] fimlts and slightly above the TEL.

Sae Tablas A-J and A-4 and Figure 2-4.

! Frequency is number of detections/number of samples.
? Cleanup goal far beryllium is 0.2 mg/kg.

Notes: * Combines both current and future land-use scenarios.

Shaded areas indicate media of concern.
Brackets [ ] indicate the contaminants of potential concern.

HI = hazard index.
Pb = lead.
PAH = polynuclear aromatic hydrocarbons.
As = arsenic.
NA = not applicable.

5b = antimony.
Fe = iron.
Al = aluminum.

g/ ! = micragrams per kilagram.

Be = beryllium

mg/kg = milligrams per kilogram.

DCE = dichloroathene.

DDT = dichlorodiphenyltrichlaroathane.

TRPH = total recoverabie petraleum hydrocarbons.
TEL = threshold effect level.
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Despite

There is no site-specific reference (baseline or background) sample for
the biological toxicity data. Data were compared to a laboratory
control. Statistical significance of the field data relates to the
laboratory control.

A surface water and sediment background sample location could not be
established for this jinvestigation, because the Site 8 drainage system
is isolated from upgradient drainage systems. As & result, surface
water and sediment data were compared to site-related upgradient data.

Two sets of data were collected approximately 10 days apart from sample
location CF8SD4. The two data sets are not similar. In particular are
the dissimilar concentrations of TRPH and the detection of Aroclor-1260
in one sample, but not in the other. Exposure to sediment containing
TRPH and Aroclor-1260 posed ecological risk at Gite 8. Because the
analytical results were not consistent, it is unclear if these
contaminants are present and pose the estimated risk.

the data limitations above, the type and extent of contamination

identified in the OU resulted in relatively low human health and ecological

risks.

It is recommended that an FS be conducted to address these risks for the

following media:

CEC-0U3.F8
PMW.OB.97

Site 7 — surface soil
Site 8 — groundwater and sediment
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3.0 TDENTIFICATION OF RAOs

This chapter presents the RAOs for OU 3. The RADs will provide the pasis for
selecting appropriate remedial technologies and developing remedial alternatives
from those technologies for ou 3. Section 3.1 presents the chemical-, location-,
and action-specific applicable or relevant and appropriate requiremernts (ARARS)
that were considered prior to defining alternatives for ou 3. Section 3.2
presents an overview of various remedial considerations, such as regulatory
drivers and risk issues, that are evaluated prior to defining RAOs. Sectiom 3.3
presents +he Rals for the 0OU.

3.1 ARARs. ARARs are Federal and State human health and ~nvironmental
requirements used to (1) evaluate the appropriate extent of site cleanup, (2}
scope and formulate remedial alternatives, and (3) control the implementation and
operation of a selected remedial actiom. Potential chemical-, location-, and
action-specific ARARs are defined in the GIR and described in detail in the
Handbook of ARARs for Navy Sites within the State of Florida (ABB-ES, 1995).
During the detailed analysis of remedial alternatives, each alte mative will be
analyzed to determine its compliance with ARARs. Chemical-, location-, and
action-specific ARARs are presented oOT Table 3-1 and are discussed in the
following subsections.

3.1.1 Chemical -Specific ARARs Chemical-specific requirements are standards that
limit the concentration of a chemical found in or discharged to the environment.
They govern the extent of site remediation by providing either actual cleanup
jevels or the basis for calculating such levels. Chemical-specific ARARs for a
site may also be used to indicate acceptable levels of discharge for determining
treatment and disposal requlrements and to assess the effectiveness of future
remedial alternatives.

Currently, there are mo promulgated'Federal or State chemical-specific ARARs that
provide 1imits for the concentration of chemicals in seoil or sediment. However,
the State of Florida has provided guidance values for soil cleanups (FDEP, 1995).
The RI contained a comparison of chemicals detected in soil at OU 3 compared to
these Florida Guidance values. Groundwater and surface watar ARARs are available
at the State and Federal levels.

3.1.2 Location-Specific ARARS Location-specific ARARs govern site features
{(e.g., wetland, floodplains, wilderness areas, and endangered species) and
manmade features (e.g., places of historical or archaeological significance).
These ARARs place restrictions on concentrations of hazardous substances OT the
conduct of activities solely based on the site's particular characteristics oY
location.

3.1.3 Action-Specific ARARs Action-specific ARARs ars technology- OT activity-
based limitations controlling activities for remedial actions. Action-specific
ARARs generally set performance oY design standards. controls, of restrictions
on particular types of activities. To develop technically feasible alternatives,
applicable performance or design standards must be considered during the detailed
analysis of remedial alternatives (see Chapter 4.0%.

CEC-OU3.FS
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Table 3-1

Feasibility Study, Operable Unit 3
Naval Air Station Cecil Fleld
Jacksonville, Florida

Synopsis of Federal and State Regulatory Requirements for OU 3

Name and Regulatory Citation

Description

Consideration in the
Remedial Action Process

Typs

Resource Conservation and Recovery Act
(RCRA) Regulations, ldentification and Listing
of Hazardous Wastes

(40 Code of Federal Regulations [CFR] Part
261)

Endangered Species Act Ragulations
(50 CFR Parts 81, 225, 402)

Clean Water Act Reguiations,
Water Quality Standards
(40 CFR Part 131)

Historic Sites Act Regulations
(36 CFR Fart 62)

Safe Drinking Water Act Regulations, Maxi-
mum Contaminant Levels (MCLs)
{40 CFR Part 141)

Florida Hazardous Waste Rules
(Florida Administrative Code [FAC],
62-730)

Florida Surface Water Quality Standards
(FAC, 62-302)

Florida Groundwater Classes,
Standards and Exemptions
(FAC, 62-520)

Defines the listed and characteristic hazardous wastes
subject o RCRA. Appendix Il contains the Toxicity
Characteristic Leaching Procedure.

The Act requires Federal agencies to take action to avoid
jeopardizing the continued existence of federally listed
andangered or threatened species.

Establishes ecological and health-based Federal
Ambient Water Quality Criteria (AWQC) that are non-
enforceable guidelfnes used by states to set their state-
specific water standards for surface water,

Requires Federal agencies to consider the existence and
location of landmarks on the National Registry of Natural
Landmarks to avoid undesirabje impacts on such land-
marks,

Establishes enforceabls standards for potable water for
specific contaminants that have been determined to
adversely affect hurman health.

Adopts by reference sections of the Federal hazardous
wasle regulations and establishes minor additions to
these regulations concerning the generation, storage,
treatment, transportation, and disposal of hazardous
wastes.

Rule distinguishes surface water into five classes based
on designated uses and establishes ambient watar quality
standards (called Florida Water Quality Standards) for
listed paollutants,

Rule designates the groundwaters of the Stata into five
classas and establishes minimum “free from" criteria,
Rule also specifies that Classes | & II must meet the
primary and secondary drinking water standards listed in
Chapter 62-550,

These regulations would apply when deter-
miniig whether or not waste onsite js hazard-
ous, either by being listed or exhibiting a
hazardous characteristic, as daseribed in the
regulations.

if a site investigation or remediation could
potentially affect an andangered species,
these regulations would apply.

These AWQICs may be used as a basis for
determining cleanup levels in the absence of
State water quality standards.

Prior to remedial activities onsite, including
remedial investigations, the existence of
Natural Landmarks must be identified.

MCLs can be used as protective levels for
groundwaters or surface waters that are
current or potential drinking water sources.

These regulations would apply If waste onsite
is deemed hazardous and needs to be
stored, transported, or disposed of.

Becausa these standards are specifically
tallored to Florida waters, they should be
used to establish cleanup lavels rathar than
the Faderal AWQC,

These regulations may be used to determine
cleanup leveis for groundwater that is a
potential sourca of drinking water,

Chemical-specific
Actlon-gpecific

Location-spacific

Chamical-specific

Location-specific

Chemical-specitic

Action-specific

Chernical-specific

Chemical-specific

See notes at end of table,
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Table 3-1 {Continued)

Synopsis of Federal and State Regulatory Requirements for OU 3

Feasibility Study, Operabla Unit 3
Naval Air Station Cecil Field
Jacksonville, Florida

Name and Regulatory Citation

Description

Consideration in the
Remedial Action Process

Type

Florida Drinking Water Standards
[FAC, 62-55Q)

Petrolaum-Contaminated Site
Cleanup Critena
(FAC, 62-770)

Fiorida Groundwater Guidance,
Bureau of Groundwater Frotection,
June 19924,

Ruls adopts Fedaral primary and secondary drinking
water standards.

Establishes a cleanup process to be followed at all
petro|eum-contaminated gites. Claanup levels for the
G-l end G-Il groundwater are provided in the gasoline
and kerosene/mixed product analytical groups.

The document provides maximum concentration
levels of contaminants for groundwater in the State
of Florida. Groundwater with concentraticns less
than the listad values are considered "free from™
contamination.

These ragulations apply to remedial activities
that involva discharges to potential sources of
drinking water.

Bacause groundwater at the site ia Class Hl,
thesa regulations would apply.

The valuas in this guidance should be con-
sidared whan determining cleanup lavels for
groundwater, Although some values are not
promulgated, Florida Depariment of Environ-
mental Protection considers tham applicable
or relevant and appropriate requirements for
setting cleanup criteria.

Chemical-specific

Chemical-specific
Action-specific

To be considerad

Note: OU = Dparable Unit,




Certain action-specific ARARs include permit requirements. Under CERCLA Section
121(e}, permits are mot required for remedial actions conducted entirely onsite

at Superfund sites, This permit exemption applies to all administrative
requirements, including approval of or consultation with administrative bodies,
documentation, record keeping, and enforcement. However, the substantive

requirements of these ARARs must be attained.

Table 3-1 identifies general action-specific ARARs for QU 3. During the detailed
analysis of alternatives, action-specific ARARs for each alternative will be
identified and analyzed to determine compliance.

3.1.4 To Be Considered Criteria Other criteria not promulgated by statute or
regulations will be jdentified as "to be considered" and are summarized in Table
3-1.

3.2 REMEDIAL CONSIDERATIONS. Prior to establishing RAOs for OU 3, the
identification of NAS Cecil Field under the Base Realignment and Glosure {BRAG)
Act was considered. NAS Cecil Field is scheduled for closure in September 1999.
As a standard procedure at closing military bases, a Base Reuse Plan is
developed. A Final Base Reuse Plan has been developed for NAS Cecil Field, but
this plan has not yet been finalized (Anderson, 1996). Currently, the runways
and areas surrounding them (including OU 3) have been designated for aviation use
in the Base Reuse Plan.

There are two possibilities for future use of the QU 3 property: industrial use
and unrestricted future land use. Under the industrial use scenario, the atrea
in the vieinity of the OU would continue to be used for aviation. This future
land use is reasonable for OU 3 according to the Final Base Reuse Plan {(Anderson,
1996). Under the unrestricted future land use scenario, the atea in the vicinity
of OU 3 would be used for human residence. Although the base is served with a
potable water supply system, water distribution lines are only a few hundreds of
feet from Site 7 or Site 8. Therefore, there is a possibility that if the land
were used for residential purposes, there could be private wells screened in the
surficial aquifer. The possibility of this future land use at OU 3 is unlikely
as the OU is located on top of and adjacent to the runways.

The RA completed for OU 3 assumed an unrestricted future land use scenario {i.e.,
humans living on OU 3 and consuming unfiltered water from the surficial agquifer),
but this scenario is unlikely for OU 3, and should be considered a conservative
estimate of the risks posed by the site.

3.3 RAOs. This section presents the goals and ocbjectives for remedial action
at OU 3. RAOs are established for the OU based on consideration of the BRI, RA,
and ARARs. Information presented in this section will be used to identify
appropriate remedial technologies for OU 3 (i.e., Chapter 4.0).

RAOs are defined in the CERCLA RI/FS guidance manual as media-specific goals that
are established to protect human health and the environment {USEPA, 1988). The
RAOs are typically based on chemicals of concern, exposure routes, and receptors
present or available at the site. Additienally, RAOs are developed to emsure
compliance with ARARs; these ARARs were identified in Section 3.1. RAOs are
identified separately for Site 7 and Site 8.

CEC-0U3 FS
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3.3.1 RAOs, Site 7, 01d Firefighting Training Area The RI for Site 7 evaluated
the nature and extent of contamination resulting from past firefighting training
activities at Site 7 and estimated probable risks to human health and the
enviromment due to exposure to chemicals found in surface soil at the site.

For the current land use scenarioc, the cancer risk associated with surface soil
ingestion, dermal contact, and fugitive dust inhalation is 4 in 1,000,000
(4x1.07%) for an aggregate (combined adult and adolescent) trespasser; 1x107® for
the site maintenance worker; and 3%10”7 for the excavation worker. None of the
excess lifetime cancer risk (ELCR) for these potential exposed populations
exceeds USEPA's allowable cancer risk range (1 in 10,000 [107*] to 1 in 1,000,000
[107%]). However, the current and potential future site maintenance worker and
trespasser, and the potential future resident and occupational worker risks
exceed the FDEP target risk level of 107°.

Under potential current or future land uses with exposure to contaminants in
surface soil, the HI for the child resident is 2. The HIs for the other current
and future land-use receptors are lower than USEPA's threshold HI of 1.
Antimony, TRPH, and arsenic contribute 65 percent of the total HI for the child
resident.

Toxicity values are not available for lead; however, the maximum and eXposure
point concentration (EPC) values were in excess of a risk-based screening value.

Therefore, based on the RGOs, estimated risks, ARARs, and State criteria, and as
a result of discussions with the NAS Cecil Field BRAC cleanup team (BCT) (which
consists of representatives from the Navy, USEPA, and FDEFP), the following RAO
was established for Site 7:

RAO 1. Prevent exposure to contaminants that pose an unacceptable human health
risk and are present at concentrations exceeding the Florida soil
cleanup goal (FSCG) for industrial sites.

3.3.2 RAQs, Site B8, Boresite Range, Hazardous Waste Storage Area, and
Firefighting Training Area The RI evaluated the nature and extent of contamina-
tion resulting from past activities at Site 8, and estimated risks to human
health and the enviromment due to exposure to chemicals found in media at the
gite. This evaluation indicates that, while chemicals were detected in surface
soil, subsurface scil, and surface water, the concentrations of these chemicals
were not at levels posing unacceptable risk to human health or the environment.
However, risks exceeding the risk management criteria of the State of Florida and
the USEPA were estimated for groundwater and the sediments at Site 8. Therefore,
no action is recommended for either surface soil, subsurface so0il, or surface
water based on the results of the human health and ecological assessment.

3.3.2.1 Groundwater Groundwater at Site 8 was also evaluated. Groundwater data
from the RI are summarized in Table A-2. The ELCR associated with exposure to
groundwater via ingestion (i.e., a future resident installing a well in the
surficial aquifer and drinking unfiltered water) is 6x1075. This estimate is due
to the presence of 1,1-DCE in groundwater. The EPC used in the risk estimate,
7.2 micrograms per liter (pg/2), is only slightly higher than the Federal maximum
contaminant level (MCL) and Florida Groundwater Guidance concentration (FGGC) of
7 pug/f. The RI presented an RGO of 0.1 ug/lf at a 107° risk.

CEC-0U3.F$
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RAD 2. Prevent exposure to groundwater at Site 8 containing 1,1-DCE at concen-
trations greater than the MCL and FGGC and causing unacceptable risk to
human health and the environment.

3.3.3.2 Sediment The sediment at Site B was also evaluated. The risk calcula-
tions for sediment exposure to human receptors indicated no unacceptable risks,
Risks to wildlife and aquatic organisms from exposure to sediment were evaluated
in the Site 8 ecological risk assessment.

Wildlife. Based on the results of food-web modeling, no lethal or sublethal
tisks to wildlife receptors from exposure to Site 8 sediment ecological
contaminants of potential concern (ECPCs) are expected to occur.

Agquatic Organisms, Risks to aquatic organisms from exposure to Site 8 sediment
may occur from exposure to TRPH and Aroclor-1260. Based on the results of
benchmark comparisons, Aroclor-1260 detected in sediment at CF8SD3 and CF85D4 may
cause adverse effects to aquatic life.

Poor habitat quality at CF8BIO2 may be responsible for the low species diversity
and high level of pollution-tolerant organisms observed during the macroinverteb-
rate analysis.

Reduced midge survival and growth was observed at sediment locations CF8SD3,
CF8SD4, and CF8SD7 in sediment toxicity tests using the species C. tentans. The
results of regression analyses that relate the observed effect with sediment
concentrations of TRPH indicated that there is no correlation. It is likely that
other factors caused the adverse effects to midges.

Reduced amphipod survival and growth was observed at sediment locations CF88D3
(reduced survival only) and CF8SD4 in sediment toxicity tests using the species
. azteca. The results of regression analyses that relate the observed effect
with sediment concentrations of TRPH indicated that there may be a correlation.
It iz also possible that other factors caused the adverse effects to amphipods.

Based on this evaluation, the BCT has concluded that active sediment remediation
for Site 8 may be required.

Therefore, the following RAO was established for Site 8 sediment:
RAQ 3. Prevent exposure to sediment containing Aroclor-1260 within the ditch at
Site &, with concentrations exceeding TEL and posing unacceptable

ecological risk.

3.3.3 Summary of RAOs

RAD 1. Prevent exposure to contaminants that pose an unacceptable human health
risk and are present at concentrations exceeding the FS5CG for industrial
sites.

RAO 2. Prevent exposure to groundwater at Site 8 that contains 1,1-DCE at
concentrations greater than the MCL and FGGC and causes unacceptable risk
to human health and environment.

CEG-OU3.FS
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RAO 3. Prevent exposure to sediment containing Aroclor-1260 within the diteh at
Site 8, at concentrations exceeding TEL and posing unacceptable ecologi-

cal risk.
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4.0 DEVELOPMENT OF REMEDIAL ALTERNATIVES

The apptroach and rationale leading to the development of remedial alternatives
for OU 3, Site 7, and Site 8, are presented in this chapter. The development of
remedial alternatives for CERCLA sites, and hence for OU 3, consists of
identifying applicable technologies, screening those technologies, and using the
selected technologies to develop remedial alternatives to accomplish the RAOs
identified in Chapter 3. 0. The following sections identify alternatives for
gites 7 and 8 that will achieve RAOs. A detailed evaluation of remedial
alternatives 1is presented in Chapter 5.0.

4.1 REMEDIAL ALTERNATIVES FOR SITE 7. The objective for remedial action at
gite 7 is to address surface soil contaminants at concentrations that may pose
a potential risk to human health.

Based on the distribution of the contaminants including benzo(a)anthracene,
benzo{a)pyrene, benzo (b) fluoranthene, benzo{k) fluoranthene, dibenz(a,h)-
anthracene, ideno(l,2,3-cd)pyrene, arsenic, antimony, cadmium, iron, lead,
thallium, and TRFH, areal extent of soil to be addressed at this site 1is
presented in Figure 4-1. The depth of contamination was assumed to be
approximately 1 to 2 feet below land surface (bls), as the RA did mot identify
unacceptable risk based on exposure to subsurface soil at the site (the depth of
excavation is 1 foot deeper than the depth of surface soil samples collected
during the RI, 0 to 1 foot). The volume (in-place) of so0il to be addressed 1is
therefore equal to approximately 2.468 cubic yards (yvd®) (1-foot depth) to 4,936
va® (2-foot depth) for residential land-use scenario and 910 yd® (1-foot depth}
to 1,820 yd? (2-foot depth) for industrial land-use scenario.

Although the NCP requires that a range of remedial alternatives be considered
when developing alternatives for a CERCLA site, the volume of soil to be
addressed at Site 7 is minimal (910 yd® to 936 yd®), thus raising a questiom
whether or not the implementation of in situ or containment technologies is
practical.

A "no action" alternative is also developed to provide a baseline for comparison
of costs. -

Implementation of in situ treatment technologies, such as soil vapor extraction,
are most likely mot practical at Site 7. First, contamination is within the
qurface zome (0 to 2 feet bls) and, therefore, the effectiveness of in situ
technologies to treat contamination in the top 2 feet of soil is questionable.
also, the implementation of an in situ technology is cost prohibitive given the
long-term monitoring costs that would be necessary (under the 5-year review
requirement} if wastes were left onsite. Based on this, in situ technologies
were eliminated from further consideration.

Containment would eliminate exposure to surface soil at the site, but would not
reduce the toxicity, mobility, or volume of contamination onsite. SARA
emphasizes the use of treatment technologies that reduce the toxicity, mobility,
or volume of contaminants rather than technologies that solely prevent exposure.
Also, the implementation of a contaimment technology is cost prohibitive given
the long-term monitoring costs that would be necessary (under the 5-year review
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requirement) if wastes were 1eft onsite. Based on this, containment technologies
were eliminated from further comsideration.

Therefore, the technology screening phase for Site 7 was limited to identifying
ex situ treatment technologies. These technologies are presented in Table 4-1;
it should be noted that only technologies applicable to the contaminant of
concern (i.e., benzo(a)pyrene) at the site are considered. Table 4-1 also
presents the technology evaluation and screening process.

Based on the screening process presented in Table 4-1, two technologies passed
the screening step: (1) excavation and off-site soil recycling, and (2)
excavation and off-site disposal. Only one remedial alternative was developed
for Site 7, excavation and off-site management, as the two technologies that
passed the screening step are actually representatives of ome management
(alternative) option.

Under this alternative, soil within the identified area would be excavated and
transported to an appropriate off-site land disposal facility. Prior to
transportation, four composite samples of the excavated material (twe per focus
area) would be collected and analyzed as reguired by FDEF and Resource
Conservation and Recovery Act (RCRA) disposal regulations. The samples would be
submitted for amalysis of full RCRA hazardous waste characteristics, including
ignitability,corrosivity,reactivity,toxicitycharacteristicleachateprocedure
(TCLP) metals, pesticides, herbicides, and priority pollutant list (PPL) volatile
prganic compounds (VOCs) and semivolatile organic compounds (SVOCs). Depending
on these analytical results, the soll may be eligible for disposal in an RCRA
gubtitle D (solid waste) landfill. Ctherwise, the soil would require disposal
in an RCRA Subtitle C (hazardous waste) land disposal facility. Other off-site
soil disposal options exist, such as thermal desorption and soil recycling;
however, these costs would most likely be between the off-site disposal as solid
waste cost and the off-site disposal as hazardous waste cost.

4.7 REMEDIAL ALTERNATIVE FOR SITE 8.

4.9.1 Groundwater The objective for remedial action at Site 8 is to prevent
exposure to groundwater at Site 8 containing 1,1-DCE at concentrations greater
than ARARs.

The concentration levels of 1,1-DCE irn groundwater (see Figure 4-2) at Site 8
already demonstrated (U.S. Geological Survey [USGS], 1996) as amenable to natural
attenuation. Under this alternmative, naturally occurring biological, physical,
and chemical processes within the surficial aquifer at Site 8 would be relied on
to reduce the concentrations of VOCs (in particular 1,1-DCE) in groundwater over
time. This alternative would include groundwater monitoring to verify that
aquifer conditions continue to be amenable to mnatural attenuation (i.e.,
biodegradation}.

Typically, a "no action” alternative is developed in an FS to provide a baseline
for comparison to other alternatives. Even though the "no action" alternative
would nmot achieve the RAO established for Site §, the "mo action" is included to
provide a baseline comparison of performance as measured by nine criteria. Based
on this, the "no action" alternative was included and developed for Site 8,

CEC-DU3.FS
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Table 4-1

Remedial Technologies, Surface Soil, Site 7

Feasibility Study, Operable Unit 3
Naval Air Station Cecil Field
Jacksonvllle, Florida

Technology

Description

Applicability to Site 7

Onsite Thermal Treatment

Off-site Soil Recycling

Off-site Landfilling

Treatment or Disposal (Ex situ)

Contaminated surface soil is sxcavated, and heat
is applied to vaporize or destroy arganic contami-
nants. Thermal treatment can be conducted at
varying termperatures. Off-gases and solid residu-
als are generated through thermal treatment and
must be treated or disposed of properly. Exam-
ples of thermal treatment include incineration,
pyrolysis, and thermal desorption.

Surface soil is excavated and transported off-site
for treatment and subssquent reuse. Standard
asphalt batching equipment can be used and is
similar to thermal treatment; organic contaminants
are vaporized or destroyed through application of
heat. Treated soil is used in asphalt production,

Soil is excavated and transported to an off-site
RCRA land disposal facility. The type of disposal
facility that could accept soil from Site 7 would
depend on the nature and concentrations of
contaminants.

Not applicable. While onsite thermal
treatment is effective for PAHs, this
option is cost prohibitive given that
only 4 cubic yards of waste would be
treated and considering the cost of
moebilizing a unit to the site.

Applicable. Off-site soil recycling is a
proven tachnalogy for soils containing
PAHs. However, if the soil is consid-
ored a hazardous waste, it could not
be recycled.

Applicable. Landfilling is a viable
alternative for addressing surface soil
contamination at the site. Concentra-
tions of Site 7 contaminants are bstow
land disposal restrictions, allowing the
soil to be disposed of in either an
RCRA Subtitie C or D landfill {(which-
ever is appropriate} without pretreat-
ment.

Notes: PAHs = polycyclic aromatic hydrocarbons.
RCRA = Resource Conservation and Recovery Act.
CEC-OU3.F§
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Other technologies, such as air sparging, blosparging, pump and treat,
containment, and treatment walls were considered; these provided limited benefits
or advantages not provided by natural attenuation. Also, some represented
substantial long-term operational, treatment, and disposal costs. Since the
current groundwater only slightly exceeds the cleanup goal, and natural
attenuation is already demonstrated to be actively reducing 1,1-DCE at Site 8 by
destroying the compound, it is unnecessary to identify alternative treatment
methods with associated capital and operation and maintenance (O&M) costs,

The BCT for NAS Cecil Field has discussed the need for developing an RAD for Site
8§, considering the following:

, the EPC used in the conservative RA is only slightly above the MCL and
FGGC, and

. the possibility of a future resident establishing a residence adjacent
to a taxiway (i.e., the location of Site 8) and consuming unfiltered
surficial aguifer water is unlikely.

The BCT discussed the benefits of active groundwater remediation at the site.
Also considered in this evaluation was a paper published by Dr. Frank Chapell of
the USGS discussing the environment at Site 8 as conducive to natural attenuation
(USGS, 1996), Based on this evaluation, the BCT concluded that active
groundwater remediation for Site 8 was not appropriate, given that natural
attenuation would most likely decrease concentrations of 1,1 DCE in groundwater
to below the MCL and FGGC. Therefore, it was agreed that the best available
option for groundwater at Site 8 is matural attenuation.

4.2.2 Sediment The objective for remedial action at Site 8 is to prevent
exposure to sediments that contain Aroclor-1260 at concentrations that may pose
a potential risk to ecological receptors.

Based on the distribution of the EGCPCs, areal extent of sediment to be addressed
at this site is presented in Figure 4-3. The depth of contamination was assumed
to be up to 2 feet below the bottom of the ditch, as the sediment samples
collected during the RI are O to 1 foot. The volume (in-place) of the sediment
to be addressed is therefore equal to approximately 280 yd® (1-foot depth) to 560
yd® (2-foot depth).

Although the NCP requires that a range of remedial alternatives be considered
when developing alternatives for a CERCLA site, the wvolume of sediment to be
addressed at Site 8 is minimal (280 de to 560 yd?), thus raising a question as
to the economic feasibility of in situ or containment technologies.

A "no action” alternative is also developed to provide a baseline for comparison
of costs.

Implementation of in situ treatment technologies, such as in situ solidification
or in situ vitrification, are most likely mot practical at Site 8. First,
contamination is within the surface zone (0 to 2 feet bls) and, therefore, the
effectiveness of in situ technologies to treat contamination in the top 2 feet
of sediment is questionable.

CEC-OU3.FS
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Containment would eliminate exposure to sediment at the site, but would not
reduce the toxicity, mobility, or wolume of contamination onsite. SARA
emphasizes the use of treatment technologies that reduce the toxicity, mobility,
or volume of contaminants rather than technologies that solely prevent exposure.
Also, the implementation of a containment technology is cost prohibitive given
the long-term monitoring costs that would be necessary (under the 5-year review
requirement) if wastes were left onsite. Based on this, containment technologies
were eliminated from further consideration.

Therefore, the technology screening phase for Site 8§ was limited to identifying
ex situ treatment technologies. These technologies are presented in Table 4-2;
it should be noted that only technologies applicable to the contaminant of
concern (i.e., Aroclor-1260) at the site are considered. Table 4-2 also presents
the technology evaluation and screening process.

Based on the screening process presented in Table 4-2, two technologies passed
the screening step: (1) excavation and off-site sediment treatment, and (2)
excavation and off-site disposal. Only one remedial alternative was developed
for Site 8, excavation and off-site management, as the two technologles that
passed the screening step are actually representatives of one management
(alternative) option.

Under this alternative, sediment within the identified area, would be dredged and
transported to an appropriate off-site land disposal facility. Prior to
transportation, four composite samples of the excavated material (two per focus
area) would be collected and analyzed as required by FDEP and RCRA disposal
regulations. The samples would be submitted for analysis of full RCRA hazardous
characteristics, including ignitability, corrosivity, reactivity, TCLF metals,
pesticides, herbicides, and PPL VOCs and SVOCs. Depending on these analytical
results, the sediment may be eligible for disposal in an RCRA Subtitle D {solid
waste) landfill. Otherwise, the sediment would require disposal in an RCRA
gubtitle C (hazardous waste) land disposal facility. Other off-site sediment
disposal options exist, such as thermal desorption and sediment recycling;
however, these costs would most likely be between the off-site disposal as solid
waste cost and the off-site disposal as hazardous waste cost.

4.3 SUMMARY OF ALTERNATIVES.

Site 7.

Surface Soil Alternative 7551 No action.
Surface Soil Alternative 7852 Excavation of surface soil and off-site disposal.

Site B.

Groundwater Alternative BGW1 No action.
Groundwater Alternative 8GWZ2 Natural attenuation and long-term monitoring.

Sediment Alternative 85Dl No action.
Sediment Alternative 8SD2 Dredging of sediment and off-site disposal.
CEC-OU3.FS
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Table 4-2

Remedial Technologies, Sediment, Site 8

Feasibility Study, Operable Unit 3
Naval Air Station Cacil Fisid
Jacksonville, Florida

Technology

Description

Applicability to Site 8

Onsite Thermal Treatment

(Off-site Sediment Treatment

(Off-site Landfilling

Treatment or Dieposal {Ex sitw)

Contarminated sediment is excavated, and heat is
applied to vaporize or destroy organic contami-
nants. Thermal treatment can be conducted at
varying temperatures, Cff-gases and solid resid-
uals are generated through thermal treatment and
must be treated or disposed of properly. Exam-
ples of thermal treatment include incineration,
pyrolysis, and thermal desorption.

Sediment is excavated and transported off-site for
treatment and subsequent reuse. Standard as-
phalt batching equipment can be ussd and is
similar to thermal treatment; organic contaminants
are vaporized or destroyed through appiication of
heat. Treated sediment is used in asphalt produc-
tion.

Sediment is excavated and transported to an off-
site RCRA land disposal facility. The type of
disposal facility that could accept sediment from
Site 8 would depend on the nature and concentra-
tions of contaminants.

Not applicable. While onsite thermal
treatment is effective for PCBs, this
option is cost prohibitive given that
only 4 cubic yards of waste would be
treated and considering the cost of
mobilizing a unit to the site,

Applicable. Off-site sedirent recy-
cling is a proven technology for sedi-
ment containing PCBs. However, if
the sediment is considered a hazard-
ous waste, it could not be recycied.

Applicable. Landfilling is a viabie
alternative for addressing sediment
contamination at the site. Concen-
trations of Sits B contaminants are be-
low land disposal restrictions, allowing
the sediment to be disposed of in
either an RCRA Subtitle C or D landfill
(whichever is appropriate) without
pretreatment.

Notes: PCBs = polychlorinated biphenyls.
RCRA = Resource Conservation and Hecovery Act.
CEG-OUAFS
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5.0 DETAILED ANALYSIS OF ALTERNATIVES

This chapter presents the detailed analyses of alternatives for OU 3 at NAS Cecil
Field, The detailed analysis has been conducted in accordance with CERCLA
Section 121, the NCP, and USEPA RI/FS guidance (USEPA, 1988). The detailed
evaluation of each remedial alternative includes the following:

. a description of the alternative, emphasizing the applications of
proposed technologies or actions, and

. an analysis of the alternative against eight criteria.
The remedial alternatives are examined with respect to the requirements
stipulated by CERCLA and factors described in the USEPA RI/FS guidance manual
(USEPA, 1988). The nine criteria from the USEPA RI/FS guidance manual are as
follows:
Thresheld Criteria

, overall protection of human health and the enviromment

. compliance with ARARs

Primary Balancing Criteria

. long-term effectiveness and permanence

. reduction of toxicity, mobility, and volume of contaminants through
treatment

. short-term effectiveness

. implementability

. cost

Stakeholder Criteria
. State acceptance
. community acceptance

Because the State (FDEP) and USEPA have participated in the review of the RI and
have concurred with the issuance of this FS, the only criterion not specifically
addressed by this FS is community acceptance. Community acceptance will be
addressed upon receipt of public comments on the FS and the Proposed Plan.

A summary of the factors considered during detailed analysis for each criterion
is presented in the GIR. Costs associated with the technical criteria assessment
for each alternative are intended to be accurate within +50 to -30 percent of the
estimated cost, as suggested by CERCLA guidance (USEPA, 1988). Cost estimate

CEC-OU3.F5
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calculations and information to support the detailed analysis of alternatives are
presented in Appendix B.

5.1 DETAILED ANALYSIS FOR SITE 7, SURFACE SOIL, ALTERNATIVE 7SS1. This
alternative is a "no action" alternative. The "no action" alternative provides

a baseline against which other altermatives can be compared. This alternative
does not invelve remedial actions to treat contaminated soil.

5.2 DETATLED ANALYSIS FOR SITE 7, SURFACE SOIL, ALTERNATIVE 7882. This
alternative includes excavation of surface soil from the identified areas at Site
/ and disposal of the excavated material in an approved off-site disposal
facility., A description of this alternative is presented in Subsection 5.2.1,
and the technical criteria assessment of this alternative is presented in
Subsection 5.2.2.

In recognition of the need to remove contaminated soils posing significant risk
at Site 7, it is expected that the so0il will be excavated and removed in
accordance with the framework described in this alternative. This activity is
expected to be completed prior to completing the administrative procedures
leading to a Becord of Decision.

5.2.1 Description of Site 7, Surface Soil, Alternative 7882 Under this alterna-
tive, soil in the vicinity of the surface soil locations (refer to Chapter 2.0),
with concentrations of PAHs or TRPH exceeding the risk management criteria based
on an industrial land use scenario, would be excavated to a depth of approximate-
ly 2 feet below grade and transported to an appropriate off-site land disposal
facility. As described in the RI (ABB-ES, 1997), benzo(a)pyrene concentrations
in these surface soil samples posed an estimated incremental cancer risk to
humans exposed to these concentrations that exceeded the cancer risk threshold
of 1x10°®. The sample locations and the concentration distribution of the human
health chemicals of potential concern are shown on Figure 2-3.

Major components of this alternative include the following:

. site preparation

. excavation of surface so0il

. waste characterization

. transportation and disposal of excavated soil
. excavation backfilling

. site restoration

These activities are discussed in the following sections. A site layout for this
alternative is provided on Figure 4-1, which shows the focus areas of surface
soil to be execavated.

Site Preparation. Site preparation would include all activities necessary prior
to excavation of surface soil.

Fluorescent-yellow caution tape would be used around the areas to be excavated
to define the excluslon zone at the site during removal activities.

CEC-0UA.FS
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A temporary decontamination area would be constructed at the site for cleaning
of equipment and persomnel. The decontamination area would consist of two layers
of 6-milliliter thick plastic sheeting and Department of Transportation (DOT)-
approved 55-gallon drums to containerize any liquids generated during cleaning.
The decontamination area would be bermed using a temporary wood frame for
collection of decontamination fluid. A backhoe and minor equipment (power
washer, tools, etc.) would be mobilized to the site to excavate soil from the
focus areas.

Excavation of Surface Soil. Surface soil would be excavated using a backhoe from
an area as presented on Figure 4-1 to a depth of approximately 2 foot bls. The
RA did not identify unacceptable risk based on exposure to subsurface (greater
than 2 feet bls) soil at the site. Therefore, the depth of excavation is 1 foot
deeper than the depth of surface soil samples collected during the RI (i.e., ©
to 1 foot), ensuring that the targeted contaminated soils are adequately removed.
Excavated soil (approximately 1,820 yd®) would be transferred directly into DOT-
approved 55-gallon drums for waste characterization and disposal.

Waste Characterization. Prior to transportation of the excavated soil off-site,
two composite samples of the excavated material (one per focus area) would be
collected as required by FDEP and RCRA disposal regulations. The samples would
be submitted for full RCRA characteristics, including ignitability, corresivity,
reactivity, TCLP metals, pesticides, herbicides, and PPL VOCs and 5VOCs. 1In
addition, one sample of the decontamination fluid from each focus area would be
collected and submitted for full RCRA hazardous waste characteristics, The
analytical resulte from the excavated soil and decontamination fluid would be
forwarded to the off-site disposal faecility for review and approval. Disposal
of the excavated s0il and decontamination fluid will be in conformance with Navy,
USEPA, and FDEP standards and regulations.

Transportation and Disposal gf Excavated Soil. Upon disposal approval by the
Navy, the containerized soil would be transported to a preapproved disposal
facility. The waste will be labeled in accordance with DOT regulations and
loaded onto fully placarded and DOT-approved transport vehicles to be transported
to the appropriate facility.

Depending on the results of the waste characterization, excavated surface soil
may be eligible for disposal in an RCRA Subtitle D (solid waste) landfill. 1If
the soil is not eligible for disposal in an RCRA Subtitle D (solid waste)
facility, then it would be transported to an RCRA Subtitle C (hazardous waste)
land disposal facility. The costs for both disposal options are presented in the
detailed analysis. These two options represent the lowest and highest cost
scenarios for off-site disposal. Based on surface soil analyses reported in the
RI, it is unlikely that the excavated soil will exhibit characteristics of a
hazardous waste,

Backfilling the Excavation. Once contaminated soil has been removed, the
excavation area would be backfilled using certified clean topseil. The topsoil
would be transported from a nearby off-site source to Site 7, backfilled directly
into the open excavation areas, and spread and graded.

Site Restoration. Once the areas have been backfilled, seed and fertilizer would
be added to promote vegetative growth. Hay would be used to protect the seed and
fertilizer during initial development.

CEC-0UA.FS
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Decontamination pad materials would be removed and disposed of properly.
Decontamination water would be sampled for full RCRA characteristics described
previously., Depending on the waste characterization results, the decontamination
fluid would be discharged to the ground surface at Site 7, transported to the
onsite wastewater treatment plant, or disposed of off-site (if necessary).
Equipment and vehicles used during construction would be demobilized.

5.2.2 Technical Assessment of Site 7, Surface Soil, Altermative 7S5S2 This
subsection provides the technical assessment of Site 7, Alternative 75S82.

Overall Protection of Human Health and the Environment. According to the RI
(ABB-ES, 1996b), human health risks for exposure to Site 7 surface soil were
within the USEPA acceptable risk range, but greater than 1x10°°. This
alternative would eliminate human receptor exposure to chemicals of concern in
Site 7 surface soil because the surface soil would be excavated and disposed of
off-site. Furthermore, the excavation would be backfilled using clean topsoil.
As a result, risks posed to human receptors by potential exposure to surface soil
would be eliminated.

The slight risk estimated for ecological receptors and the environment would be
eliminated based on excavation and off-site disposal of the surface soil. Site
restoration activities, such as seeding and fertilizer, would promote vegetative
growth and erhance current environmental conditions.

Compliance with ARARs. This alternative would comply with both chemical-specific
and action-specific ARARs, as waste characterization of the surface soil and
decontamination fluid would be performed prior to off-site disposal. Table 5-1
is a summary of ARARs for Site 7 surface soil. The analytical results of the
waste characterization for excavated soil will determine which ARARs apply (i.e.,
whether or not hazardous waste regulations would apply) and the types of off-site
facilities that can accept the waste.

Comparison of the concentrations of chemicals detected in Site 7 surface soil to
Tniversal Treatment Standards indicates that treatment of soil prior to dispesal
would not be required. However, waste characterization results will determine
whether or not the soil can be disposed of in an RCRA Subtitle D (nonhazardous)
disposal facility or RCRA Subtitle C (hazardous) disposal facility. Documenta-
tion, such as waste profile sheets and waste manifests, would be prepared in
accordance with ARARs, as necessary.

Long-Term Effectiveness and Permanence. TUnder this alternative, surface soil
would be removed and transported off-site to an appropriately permitted landfill
for long-term containment and monitoring. 1In this manner, this alternative is
effective in preventing further exposure by humans to contaminants currently in
surface soll at Site 7.

Reduction of Toxicityv, Mobility, and Volume through Treatment. Based on the
small gquantity of zoil to be excavated, onsite treatment alternatives were not
considered. As a result, the toxicity, mobility,

CEC-OU3.FS
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Table 5-1

Synopsis of Federal and State Regulatory Requirements for Site 7

Feasibility Study, Operable Unit 3

Naval Air Station Cecil Field

Jacksonville, Florida

Name and Regulatary Citation

Description

Consideration in the
Remedial Action Process

Type

Resource Conservation and Recovery Act
(RCRA) Regulations, Identification and List-
ing of Hazardous Wastes

(40 Code of Federal Regulations [CFR] Part
261)

RCRA, Regulations for Transporters of
Hazardous Waste (40 CFR Part 263)

Hazardous Materials Transportation Act Reg-
ulations {49 CFR Parts 171-179)

RCRA Regulations, Land Disposal
Restrictions {40 CFR Part 268)

Florida Hazardous Waste Rules
{Florida Administrative Code [FAC],
62-730)

Florida Petroleum Contaminated Site
Cleanup Criteria (FAC, 62-770)

Defines the listed and characteristic hazardous
wastes subject to RCRA. Appendix It contains the
Toxicity Characteristic Leaching Procedure (TGCLFP)
used for testing contaminated soils,

Establishes the responsibilities of transporters for
handling, transporting, and managing hazardous
wastes. To avoid duplicative regulation with Depart-
ment of Transportation (DOT), U.S. Environmental
Protection Agency has expressly adopted certain DOT
regulations governing the transportation of hazardous
materials (see entry directly below).

Establishes the procedures for packaging, labeling,
and transporting of hazardous materials.

|dentifies those wastes that are restricted from land
disposal and defines those limited circumstances in
which a prohibited waste may continue to be dis-
posed of on land.

Adopts by reference sections of the Federal hazard-
ous waste regulations and establishes minor addi-
tions to these regulations concerning the generation,
storage, treatment, transportation, and disposal of
hazardous wastes.

Establishes a cleanup process to be followed at all
petroleum-contaminated sites.

These regulations would apply when determining
whether waste onsite is listed as hazardous, as de-
fined in the regulations, ar exhibits a hazardous
characteristic based on the TCGLP. Disposal option
would also be determined based on the TCLP.

These regulations would apply if soil from Site 7
needs to be deposited in an off-site hazardous waste
disposal area.

Same as above.

If a remedial action involves the thermal treatment of
soil, the treated scil would have to mest the land
disposal restriction far metals before being redeposit-
ed an the ground.

These regulations would apply if scil at Site 7 must
be disposed of in a hazardous waste disposal area.

Since this Ia a petroleurn-contaminated site, the
pracedures for cleanup in this rule would apply.

Chemnical-specific
Action-specific

Action-specific

Action-specific

Action-specifie

Action-specific
Chemical-specific

Chemical-specific
Action-specific

Sea notes at end of table.
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Table 5-1 {Continued)

Synopsis of Federal and State Regulatory Requirements for Site 7

Feasibility Study, Operable Unit 3

Naval Air Station Cecil Field

Jacksonville, Florida

Narme and Regulatory Citation

Description

Consideration in the
Remedial Action Process

Type

Florida Soil Thermal Treatment Facilities
Regulations {FAC, 62-775)

Sail Cleanup Standards for Florida,
Septermber 1895

Soil Lead Guidance for CERCLA Sites and
RCRA Corrective Action Facilitias

Establishes criteria for the thermal treatment of petro-
leum or petroleum product-contaminated soils. The
rule outlines procedures for excavating, receiving,
handling, and steckpiling contaminated soils prier to
thermal treatment in both stationary and rmobile
facilities.

The document provides guidance for determining soil
cleanup levels that can be developed on a site-by-site
basis, using the calculations found in Table 1 of the
document.

Establishes soil guidance values for lead.

if the contaminated soil is sent to a thermal treatment
facility, these regulations would apply.

After tharmal treatment [s performed, the soil would
have to meet the goals in this guidance before it
could be redeposited.

i excavated soil at Site 7 contains lead, then the
guidance values established should be met before
disposal.

Chemical-specific
Action-specific

Chemical-specific
Action-spacific

Chemical-specific
Action-specitic




and volume of waste would be reduced consite for Site 7 focus area soil because
the waste would be transported and disposed of off-site.

Depending on the waste characterization results, off-site treatment may be
required prior to land disposal in accordance with RCRA land disposal restric-
tions stated in Table 5-1. However, based on sampling data from the RI (ABB-ES,
1997), off-site treatment of focus area soil prior to disposal does not seem
likely. Furthermore, the chemical of concern at Site 7 (benzo(a)pyrene) is not
land-ban restricted, and, therefore, is not subject to applicahle treatment
gtandards prior to land disposal.

If treatment is required, the toxicity, mobility, and volume would be reduced.
If no treatment is required, the soil would be disposed of in an RCRA Subtitle
D (solid waste) facility, and the toxicity or volume of the waste would not be
reduced.

Other off-site so0il disposal options exist, such as thermal desorption and seil
recycling; however, these costs would most likely be between the low and high
disposal costs presented in Table 5-2.

Short-Term Effectiveness., Through implementation of this alternative, there
would be an immediate reduction in risk to human health. During excavation and
so0il handling activities, site workers would wear personal protection equipment
to address potential exposure to site-related contaminants. Because Site 7 is
in a primarily industrial area, activities proposed under this alternative would
not affect the surrounding community.

Implementability. This alternative is relatively easy to implement. This
alternative involves mobilizing a backhoe and minor equipment to Site 7 to remove
focus area soil. It is estimated that it would take approximately 1 to 3 days
to conduct mobilization, site preparation, excavation, confirmation sampling,
transportation and disposal, backfilling, and site restoration activities.

Furthermore, disposal of so0il is easy to Implement, Several =solid waste
landfills exist in the Jacksonville area that accept nonhazardous soil. 1In
addition, FDEP has an approved list of thermal treatment facilities, if off-site
treatment is required. Finally, hazardous waste treatment, storage, and disposal
facilities (TSDFs) egist in Alabama, if the soil is determined hazardous by waste
characterization.

The implementatiom of this alternative may impact NAS Cecil Field activities
planned, if any, at the firefighting training area. During implementation for
this alternative, activities plamned near the focus area would need to be
restricted.

State Acceptance. Based on BCT meetings between the Navy, FDEP, and USEPA,
removal of the focus area surface soil from Site 7 was considered a viable
solution. As a result, excavation and off-site disposal of the focus area soil
at Site 7 is acceptable to the State.

Cost. The estimated present worth cost of Alternative 7552 is $530,100 to
$5,422,900 for a residential use scenario and is presented in Table 5-2. The
estimated present worth cost of Alternative 7852 is §221,300 to $2,025,200 for

CEC-OUAFS
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Table 5-2

Residential Land Use

Feasibility Study, Operable Unit 3
Naval Air Station Cecil Field
Jacksonville, Florida

Site 7, Alternative 7552: Excavation and Off-Site Disposal of Surface Soil

Cost temn

Cast: RCRA Subtitle D Disposal
(Solid Waste)

Cost: RCRA Subtitle C Disposal
{Hazardous Waste)

DIRECT COST

Site Preparation and Mobilization $5,500 $5,500
Excavation of Sail $11,900 $11,800
Waste Characterization $25,000 $25,000
Off-site Transportation and Land Disposal $371,880 $4,448,400
Backiill Excavation Area $6,000 $6,000
Site Restoration and Demobilization $3,900 $3,900
Tatal Direct Cost $£424,180 $4,500,700
INDIRECT COST
Health and Safety Plan $7.,500 $7.500
Preparation of a Workplan $12,500 %12,500
Administration and Permitting Fees $1,000 $2,000
Direct Cost Contingency (@ 20%) $84,840 $500,140
Total indirect Gost $105,840 $922,140
TOTAL CAPITAL COST $530,100 $5,422,800
[Direct Cost plus indirect Cost)
Operation and Maintenance Cost 50 $0
TOTAL COST $530,100 $5,422,800
Nates: RCRA = Resource Conservation and Recavery Act.
% = percent.
@ = at.
CEC-OU3.F§
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Table 5-3
Site 7, Alternative 7552: Excavation and Off-Site Disposal of Surface Soil
Industrial Land Use

Feasibility Study, Operable Unit 3
Naval Air Station Cecil Field
Jacksonville, Florida

Cost tem

Cost: RCRA Subtitle D Disposal

Cost: RCRA Subtitle C Disposal

(Solid Waste) {Hazardous Waste)
DIRECT COST
Site Preparation and Mobilization $2,920 $2,920
Excavation of Soil $5,780 $5,780
Waste Characterization $14.200 $14,200
Off-site Transportation and Land Disposal $137,800 $1,640,200
Backfill Excavation Area $3,000 $3,000
Site Restoration and Demokilization $3,200 $3,200
Total Dirsct Cost $166,900 $1,669,300
INDIRECT COST
Health and Safety Plan $7,500 $7,500
Preparation of a Workpian $12,500 $12,500
Administration and Permitting Fees $1,000 $2,000
Direct Cost Contingency (@ 20%) $33,380 $333,860
Total Indirect Cost $54,380 $355,860
TOTAL CAPITAL COST $221,300 $2,025,200
(Direct Cost plue Indirect Cost)
Operation and Maintenance Cost $0 $0
JOTAL COST $221,300 $2,0258,200
Notes: RCRA = Resource Conservation and Recovery Act,
% = percent.
@ = al.
CEC-OU3.Fs
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an industrial use scenaric and is presented in Table 5-3. A range of total costs
is given based on disposal of soil and decontamination fluid as solid waste
(RCRA Subtitle D) or hazardous waste (RCRA Subtitle C). Direct costs include
site preparation and mobilization, excavation of focus area soil, waste
characterization, off-site transportation and disposal, backfilling, =site
restoration, and demobilization. Indirect costs include preparation of a health
and safety plan, workplan, administrative and permitting fees, and direct costs
contingency. Because this alternative involves immediate removal action, long-
term monitoring or O&Y costs are not associated with this altermnative.

5.3 DETAILED ANALYSIS FOR SITE 8, GROUNDWATER, ALTERNATIVE BGW1.

No Action Alternmative, The "no action" alternative provides a baseline against
which other alternatives can be compared. This alternative does not involve
remedial actions to treat contaminated groundwater. The contaminant plume would
not be removed from the aquifer.

5.3.1 Technical Assessment of Site 8, Groundwater, Alternative 8GW1 This
subsection provides the technical assessment of Site 8, Alternative 8GW1.

Overall Protection of Human Health and the Environment. This alternative would
not provide protection to future human receptors who may use Site 8 groundwater
as a potable water supply.

Compliance with ARARs. Compliance with ARARs may be achieved for this Altern-
ative; however, this may not be verified. ARARs are summarized in Table 5-4.

Long-Term Effectiveness and Permanence. Long-term effectiveness 1is not
verifiable for this alternative.

Reduction of Toxicity, Mobility, and Volume through Treatment. Because of the
"no action” nature of the alternative, contaminant toxicity of VOCs and SVOCs can
not be verified.

This alternative would not increase the rate of natural transformation processes
that reduce the toxicity, mobility, or volume of contaminants in groundwater.

Short-Term Effectiveness. This altermative would not comply with BAOs or
treatment levels both in the short term as well as the long term.

Implementability. This alternative does not require any construction for
implementation.

State Acceptance. State acceptance is mnot provided at thisg time.

Cost. No cost is associated with this altermative.

5.4 DETAILED ANALYSTS FOR SITE 8, GROUNDWATER, ALTERNATIVE 8GW2. Naturally
occurring biological, physical, and chemical processes within the surficial

CEC-OU3.FS
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Table 5-4

Synopsis of Federal and State Regulatory Requirements for Site 8

Feasibility Study, Operable Unit 3
Naval Air Station Ceclil Field
Jacksonville, Florida

MName and Regulatory Citation

Deserniption

Consideration in the
Remedial Action Process

Type

Federal Safe Drinking Water Act {SDWA)
Regulations, National Primary Drinking Water
Standards, Maximum Contaminant Levels
{MCLs) {40 Coade of Federal Regulations
[CFR] Part 141, subpart B}

Florida Groundwater Classes, Standards and
Exemptions Florida Administrative Code
[FAC], 62-B20)

Florida Drinking Water Standards,
Manitoring and Reporting
[FAC, B2-550]

Groundwater Guidance, Florida Bureau of
Groundwater Protection, June 1994.

The SWDA MCLs are lepally enforceable Federal
drinking water standards. MCLs are commonly
identified as applicable or relevant and appropriate
raquirements for existing or potential drinking water
80Urces.

The rule designates the groundwater of the State into
five classes and establishes minimum "free from”
criteria. Rule also specifies that classes | and Il must
meet the primary and secondary drinking water stan-
dards listed in FAC, Chapter 62-550 (see next entry}.

The regulations implement the Federal SDWA by adaop-
ting primary and sacondary drinking water
standards.

The document provides maximum concentration levels
for groundwater contaminants in the State of Florida.
Groundwater with concentraticns [ess than the listed
values are considered "free from™ contamination.

MCLs can be used as protection levels
for surface waters or groundwater that
are potential sources of drinking water.

The groundwater at this site is consid-
ered Class |l; therefare, the primary and
secondary standards would apply.

The primary drinking water standard for
1,1 dichioroethylens is 7 micrograms per
liter {ug/2).

The values in this guidance may be used
as groundwater monitoring levels for
monitoring at Site 8. The guidance
concentration for 1,1-dichloroethylena is
7 po/l.

Chemical-specific

Chemical-spacific

Chemical-specific

Chemical-specific




aquifer at Site 8 would be relied on to reduce the concentrations of VOCs (in
particular 1,1-DCE) and SVOCs in groundwater over time. This alternative includes
groundwater monitoring (1) to verify that aquifer conditions continue to be
amenable to natural attenuation (i.e., biodegradation), (2) to monitor the
ongoing rate of degradation, and (3) to monitor that contamination does not
spread beyond its current limits. A description of this alternative is presented
in Subsection 5.4.1, and the technical criteria assessment of this alternative
is presented in Subsection 5.4.2.

5.4.1 Description of Site 8, Groundwater, Alternative BGWZ Natural biocleogical
and chemical processes occurring within the surficial aquifer would reduce
contaminant concentrations in groundwater at Site 8. Microorganisms within the
aquifer use organic contaminants such as VOCs and SVOCs as substrate (food),
reducing contaminant concentrations through metabolic activity. Physical
processes such as volatilization, sorption, advection, and dispersion further
reduce contaminant concentrations naturally within the aquifer. Previous reports
by ABB-ES (GIR, 1996a and RI, 1997) and studies by USGS (USGS, 1996} suggest that
natural attenuation would reduce contaminant concentrations belew the MCLs and
FDEP guidance concentrations.

According to the RI, it would take approximately 44 to 78 years for the trailing
edge of the 1,1-DCE plume to reach the unnamed tributary at Site 8 (Figure 4-2).
The travel time estimate was based on using the 1995 USGS groundwater flow model,
partitioning coefficients, retardation factor, and seepage velocity of Site 8
groundwater. During this travel time, natural envirommental degradation would
be expected to significantly reduce the concentrations of 1,1-DCE that actually
reach the stream. The expected concentration of 1,1-DCE at the stream would be
lower than current surface water standards.

Review of data from the RI suggested that decreasing concentrations of 1,1-DCE
from the source area to the unnamed tributary represenits the cumulative effect
of fate and transport mechanisms at Site 8. As shown on Figure 4-2, the highest

concentration of 1,1-DCE in the source area is 96 pg/f, but decreased to 15 ug/A
approximately 400 feet downgradient and 2 upg/f approximately 500 feet further

downgradient. Further evaluation and measurement of Site & groundwater
conditions demonstrate that reductions in 1,1-DCE are well defined and
predictable based on geochemical and microbial conditions and processes (USGS,
1996).

Natural biological and chemical processes occurring at Site 8 include oxidation-
reduction (redox) conditions such as methanogenisis (methane producing), sulfate
reduction, iron reduction, and oxygen reduction (USGS, 1996). According to this
report, a methanogenic zone is present near the contaminant source, surrounded
by sulfate-reducing and irom-reducing zones further downgradient. This redox
zonation suggests that the natural attenuation of chlorinated ethenes (i.e., 1,1-
DCE) will be rapid and efficient at this site. Near the contaminant source,
methanogenic and sulfate-reducing zones favor dechlorination of tetrachloro-
ethene, DCE, and trichloroethene. In the downgradient iron-reducing zone, anoxic
oxidation of wvinyl chloride (VC) to carbon dioxide can occur (USGS, 1996).
Anaerobic conditions, which occur naturally at Site B, are particularly favorable
for degradation of DCE. Nitrogen, carbon, and phosphorus also present at Site
8 would support the degradation process.

CEC-OU3.FS
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The following components would be included as part of this alternative;

, groundwater use restrictions
. S5-year site reviews,
. groundwater monitoring, and

. modeling of groundwater flow and degradation processes.

The pgroundwater monitoring component of Site 8, Alternative 8GW2, is necessary
to assess rates of degradation and reduction of organics within the agquifer, thus
allowing an evaluation of the effectiveness of matural attenuation as a treatment
technology. Since the estimated travel time of the 1,1-DCE plume is approximate-
ly 44 to 78 vears, the administrative O&M cost estimate was capped at a duration
of 30 years, in accordance with CERCLA guidance (USEPA, 1988). However, the
anticipated effectiveness of the natural degradation processes are expected to
shorten the period to achieve the RAQ in less than 10 years. As groundwater
monitoring data are collected over time, the rates of mnatural degradation
processes can be estimated specifically for Site 8 conditions. Based on the
technical literature, a period as short as 3 to 8 years may be expected before
the RAO is achieved. Groundwater use restrictions, monitoring, and evaluation
of degradation rates and processes will continue until the RAC is achieved.

Five-Year Site Reviews. Because contaminated media would remain onsite, the
Navy, USEPA Region IV, and FDEP must review site conditions (as required under
SARA) to assess iIf a more aggressive alternative (i.e., in situ or ex situ
treatment) should be considered. Site reviews would occur every 5 years until
concentrations of 1,1-DCE in groundwater are below MCLs., Site reviews would
consist of (1) evaluating monitoring data and analytical results, (2} assessing
changes in site conditions (e.g., construction, demolition, receptors, migration
pathways, and qualitative risks) and groundwater use, and (3} assessing the
effectiveness of natural attenuation as a treatment technology.

Groundwater Monitoring, Monitoring of the groundwater would be Implemented to
determine the effectiveness of natural attenuation as a treatment for the
surficial aquifer at Site 8. Monitoring would cccur on a quarterly basis for the
first year, and annually every year thereafter. Samples would be collected from
the nine existing monitoring wells shown on Figure 5-1. These wells were
selected because their spatial locations are useful for monitoring the size,
constituent concentrations, and movement of the groundwater plume.

Groundwater at Site 8 was analyzed during the RI for target compound list and
target analyte list analytical parameters. Analytical results showed detections
of a select number of compounds. However, the RA concluded that 1,1-DCE (a VOC)
is the major risk contributor, while naphthalene and bis(2-ethylhexyl)phthalate
{SVOCs)} are minor risk contributors. Therefore, the annual monitoring program
for Site 8, Alternative 8GW2, would include groundwater sampling and analysis for
V0Cs and SVOCs. In addition, sampling and analysis of microbial and geochemical
parameters will be conducted to more accurately measure the rate of natural
degradation of contaminants, particularly the effectiveness of reducing
concentrations of 1,1-DCE.

Figure 3-1 shows 13 wells. A total of 13 samples would be collected for analysis
during each round of sampling (1 sample per well and 1 quality control sample)
and analyzed for the following parameters:

CEC-OU3,F5
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. V0OCs, in particular 1,1-DCE and VC (a byproduct of 1,1-DCE in the
biotransformation process};

. SVOCs, in particular naphthalene and bis(2-ethylhexyl)phthalate;
. biochemical oxygen demand;

- sulfate, chloride, and nitrate;

. total and dissolved (field-filtered) iron;

. dissolved organic carbon; and

. field measurements of redox potential, pH, dissolved cxygen alkalinity,
and temperature.

Measurements of these parameters over time at Site 8 will assist in evaluating
the extent of natural biodegradation, the overall conditions within the aquifer,
and the relative migration of contaminants. The data will help determine whether
or not natural attenuation is effective in reducing contaminant concentrations
and ultimately reducing risks to human receptors. Based on an evaluation of the
data, additional measurements to reduce contaminant concentrations may be
implemented. Land use would also he observed to identify the presence of
possible receptors and compliance with administrative groundwater use restric-
tions.

If natural attenuation is sufficiently reducing contaminant concentratiomns at
Site B after the first 5-year review, groundwater sample collection and analysis
would continue to be performed once per vear until the RAC is achieved. During
this time, the data from sample analyses will be evaluated annually to verify
that natural degradation processes are still occurring within the aquifer.

Groundwater Modeling. Modeling will be performed to simulate plume movement and
degradation over time. During the first year of groundwater monitoring,
analytical results from the quarterly sampling will be input into the model to
serve as the baseline for establishing biodegradation rates and plume movement.
The proundwater model will be updated amnually, at a minimum, based on the
results of annual groundwater sampling or other pertinent data or site changes,
The modeling will be used to estimate the duration of the remedial treatment as
well as to evaluate contaminant degradation and distribution.

Groundwater Use Restrictions. During the period of natural attenuation treatment
of Site 8 groundwater contaminants, the use of groundwater in the surficial
aquifer at the site will be restricted. Once the RAC is achieved, the
restrictions will be removed. This may be done administratively while Site 8 is
still owned by the Ravy. Altermatively, property deeds could be modified to
indicate that consumption of untreated groundwater from the surficial aquifer may
pose an increased risk to human health. This annotation would reference the RI
(which includes the RA), FS, Proposed Plan, and Record of Decision. The agency
currently responsible for administering the well installation permit program
would be formally requested to prohibit permits for installing potable wells in
the surficial aquifer at Site 8.

CEC-0U3.FS
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Owners of property affected by the Site 8 plume would be reminded annually of the
groundwater use restrictions. These restrictions would be removed after
groundwater monitoring results from two consecutive ammual sampling events
indicate that the groundwater RAO is achieved and groundwater from the surficial
aquifer is fit for consumption.

5.4.2 Technical Assessment of Site 8, Groundwater, Alternative 8GW2 This
subsection provides the technical assessment of Site &, Alternative 8GW2Z.

Overall Protection of Human Health and the Environment. This alternative would
provide protection to future human receptors who may use Site 8 groundwater as
a potable water supply. During the treatment period, exposure to contaminated
groundwater would be prohibited by implementing groundwater use restrictions.
Under groundwater use restrictions, installing production wells within the
surficial agquifer at Site 8 would be prevented.

No adverse short-term or cross-media effects are anticipated as a result of
implementing natural attenuation. Furthermore, groundwater contamination 1is
expected to decrease significantly (to below MGLs) prior to discharge to the
unnamed tributary and ultimately 5al Taylor Creek.

Compliance with ARARs. ARARs for this alternative are identified and discussed
in Table 5-5.

In the short term, this alternative would not comply with chemical-specific ARARs
(e.g., MCLs) for 1,1-DCE. However, data from the RI suggest that contaminant
concentrations downgradient of the higher concentrations of 1,1-DCE are below the
MCL (7 ug/2) and FDEP guidance concentration (2.2 ug/£).

In the long term, compliance with ARARs would be achieved when natural processes
within the aquifer reduce contaminant concentrations over time. In addition,
natural attenuation does not trigger location-specific or action-specific ARARs.

Long-Term Effectiveness and Permanence. Naturally occurring processes are
expected to reduce contaminant concentrations in the aquifer over the long term.
However, human risks due to ingestion of groundwater from the surficial aquifer
would not be addressed via active treatment and would remain until concentrations
are reduced by natural processes.

Groundwater monitoring would provide a means of evaluating the concentrations of
contaminants in groundwater and assessing the degradation rate of contaminants.
In addition, monitoring of indicator parameters within the aquifer would help to
evaluate the effectiveness of natural attenuation iIn reducing contaminant

concentrations. Administrative actions proposed in this alternative would
provide a means of exposure control, but would not provide a permanent,
irreversgible remedy for risks posed by groundwater contaminants. Groundwater

monitoring and administrative actions are considered reliable controls.

Reduction of Toxicity, Mobility, and Volume through Treatment. Although no
active treatment is included in this alternative, contaminant toxicity of VOCs
and SV0Cs will be reduced over time through natural degradation processes,
According to a study of redox conditions at Site & (USGS, 1996}, natural
attenuation would be rapid and efficient for reducing the toxicity of chlorinated
V0Cs including 1,1-DCE at Site 8.

CEC-OUB.FS
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Table 5-5

Synopsis of Federal and State Regulatory Requirements for Site B

Feasibility Study, Operable Unit 3
Naval Air Station Cecil Field
Jacksonville, Florida

Name and Regulatory Citation

Description

Considaration in the
Remedial Action Process

Type

Federal Safe Drinking Water Act (SDWA)
Regulations, National Primary Drinking Water
Standards, Maximum Contaminant Levels
{MCLs)

{40 Code of Federal Regulations Part 141,
subpart B}

Florida Groundwater Classes, Standards and
Exemptions
{Florida Administrative Code [FAC], 62-520}

Florida Drinking Water Standards,
Monitoring and Reporting
(FAC, 62-650)

Groundwater Guidance, Florida Bureau of
Groundwater Protection, June 1994,

The SWDA MCLs are legally enforceable Federal
drinking water standards. MCLs are commonly 1den-
tified as applicable or relevant and appropriate
requirements for existing or potential drinking water
sources,

The rule designates the groundwatar of the State into
five classes and sstablishes minimum "free from"
criteria. Rule also specifies that classes | and Il must
meet the primary ahd secondary drinking water stan-
dards listed in FAC, Chapter 62-550 (see next entry}.

The regulations implement the Federal SDWA by adap-
ting primary and secondary drninking watar standarda,

The document provides maximum concentration levels
for groundwater contaminants in the State of Flerida.
Groundwater with concentrations [ess than the listed
values are considered "free from" contamination.

MCLs can be used as protection levels for
surface waters or groundwater that are
potential sources of drinking water.

The groundwater at this site is considered
clase il; therefore, the primary and second-
ary standards wauld apply.

The primary drinking water standard for 1,1
dichloroethylens is 7 micrograms per liter

lwai L},

The values in this guidance may be used as
groundwater monitoring lavels for monitor-
Ing at Site 8. The guidance concentration
for 1,1-dichlaroethylene is 7 ug/t.

Chemical-specific

Chemical-spacific

Chemical-specific

Chemical-specific




This alternative would not provide a reduction in contaminant mobility or volume;
however, it was estimated in the RI report that it will take approximately 44 to
78 vyears for the trailing edge of the plume to reach the Sal Taylor Creek.
During this 44- to 78-year travel time, natural attenuation would be expected to
significantly reduce the 1,1-DCE concentrations before they can actually reach
the stream.

This alternative would not increase the rate of natural transformation processes
that reduce the toxicity, mobility, or volume of contaminants in groundwater;
however, groundwater monitoring will allow an assessment of the effectiveness and
rate of natural degradation processes,

Human health toxicity posed by ingestion of groundwater contaminants would remain
until concentrations are reduced by natural processes. No treatment residuals
would be produced if this alternative were implemented.

Short-Term Effectiveness. This alternative would not comply with RAOs or
treatment levels in the short term because the only means of contaminant
reduction posed by this alternative is natural attenuation. Based on the results
of the baseline RA, this alternative does not pose a threat to workers through
exposure to contaminated groundwater. Human health risks posed by contaminants
in groundwater exist only if the water is used as a potable water supply.

Implementability. This alternative does not require any construction for
implementation. Other activities, such as groundwater monitoring, groundwater
modeling, groundwater use restrictions, and 5-year site reviews, are easily
implemented, although administratively burdensome. Several vendors provide these
services in the Jacksonville area.

State Acceptance. Natural attenuation of 1,1-DCE in groundwater at Site 8 is
considered a viable and acceptable solution by the BCT. As a result, natural
attenuation of the 1,1-DCE plume at Site 8 is acceptable to the State.

Cost. The cost estimate for Site 8, Alternative 8GWZ2, is presemnted in Table 5-6.
Direct costs for Site 8, Alternative 8GW2, include quarterly groundwater sampling
and groundwater modeling for the first year. Direct costs are estimated to be
$50,000, and indirect costs (preparation of health and safety plan, sampling and
analysis plan, direct cost contingency) are estimated to be $30,000. Annual O&M
includes groundwater monitoring, groundwater modeling, and 5-year reviews for a
duration of 30 years. Annual O&M costs are estimated at $28,000 per year with
a present worth of $385,000 (30-year period using a discount rate of & percent).

5.5 DETAILED ANALYSIS FOR SITE B, SEDIMENT, ALTERNATIVE B8SD1. This altermnative
is a "no action" alternative. The "no action" alternative provides a baseline
against which other alternatives can be compared. This alternative does not
involve remedial actions to treat contaminated sediment.

5.6 DETAILED ANALYSES OF SITE 8, SEDIMENT, ALTERNATIVE 8SD2. Under this
alternative, sediment in the vicinity of two sediment sample locations (refer to
Chapter 3.0), or focus areas, would be dredged to a depth of approximately 2 feet
below the bottom of the ditch and transported to an appropriate off-site land
disposal facility. As described in the RI (ABB-ES, 1937), Aroclor-1260 in these

CEC-0U3 FS
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Table 5-6
Site 8, Alternative 8GW2: Natural Attenuation
Cost

Feasibility Study, Operable Unit 3
Naval Air Station Cecil Field
Jacksonville, Florida

Cost ltemn Cost
Direct Costs

Groundwater Monitering (Quarterly - 1st year) $38,000
Groundwater Modeling {1st year) $12,000
Total Direct Cost $50,000

Indirect Costs

Preparation of Health and Safety Plan $7,500
Preparation of Sampling and Analysis Plan $12,500
Direct Cost Contingency (20%) $10,000
Total Indirect Cost » $30,000

Operation and Maintenance (O&M) Cost
Q&M (30-year period)

Annual Groundwater Monitoring $17,000
Five-year Reviews (annualized) $4.800
Annual Groundwater Modelling $6,400
Taotal Annual O&M Cost $28,000
Present Worth of O&M (30-year period) $385,000
Total Cost [Direct + indirect + PW O&M) $465,000

Note: Totals are rounded to the nearest $1,000.
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sediment samples posed a probable ecological risk teo microinver<ebrates exposed
to these concentrations that exceeded the risk management criteria. The two
sample locations, CF7SD7 and CF7SD8, were shown on Figure 4-3.

5.6.1 Description of Site 8, Sediment, Alterpative 8SDZ2 Major components of
this alternative include the following:

. delineation of boundaries of dredging
. site preparation

. dredging sediment

. waste characterization

. transportation and disposal of dredged sediment
. backfilling the dredged area
. site restoration

These activities are discussed in the following sections. A site layout for this
alternative is provided on Figure 4-3, which shows the focus areas oz sediment
to be dredged,

Delineation of Boundaries of Dredging. Currently the excavation boundaries are
identified as the mid points between sampling locations. However, more accurate
boundaries of dredging will be established based on additional sediment samples
around the focus area within the ditch.

Site Preparation. Site preparation would include all activities necessary prior
to excavation of surface soil.

Fluorescent-yellow caution tape would be used around the areas to be exXcavated
to define the execlusion zone at the site during removal activities,

A temporary decontamination area would be constructed at the site for cleaning
of equipment and personnel. The decontamination area would consist of two lavers
of 6-millimeter thick plastic sheeting and DOT-approved 55-gallon drums to
containerize any liquids generated during cleaning. The decontamination area
would be bermed using a temporary wood frame for collection of decontamination
fluid. A backhoe and minor equipment (power washer, toocls, etc.) would be
mobilized to the site to dredge the sediment from the focus areas in the ditch,

Dredging of Sediment. Sediment will be dredged using a backhoe from an area
surrounding each sample location to a depth of approximately 2 foot bls. The
human health risk assessment did not identify unacceptable risk based on exposure
to sediment at the site. Therefore, the depth of excavation is 1 foot deeper
than the depth of sediment sampled during the RI (i.e., 0 to 1 foot}), thus
ensuring that the "“hot spots" are adequately removed. Excavated sediment
(approximately 700 vd®) would be transferred directly into DOT-approved 55-gallon
drums for waste characterization and disposal. Approximately 14 to lé drums
would be needed te containerize 100 cubic feet of soil.

Waste Characterization. Prior to transportation of the dredged sediment off-
site, two composite samples of the excavated material {(one per focus area) would
be collected and analyzed as required by FDEP and RCRA disposal regulations. The
samples would be submitted for full RCRA characteristics, including ignitability,
corrosivity, reactivity, TCLP metals, pesticides, herbicides, and PPL VOCs and
SV0Cs. In addition, one sample of the decontamination fluid from each focus area
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would be collected and submitted for full RCRA characteristics. The analytical
results from the dredged sediment and decontamination fluid would be forwarded
to the off-site disposal facility for review and approval. Disposal of the
dredged sediment and decontamination fluid will be in conformance with Navy,
USEPA, and FDEP standards and regulations.

Transportation and Disposal of Dredged Sediment. Upon disposal approval from the
Navy, the drummed sediment would be transported to a preapproved disposal
facility. The drums will be labeled in accordance with DOT regulations and
loaded onto fully placarded and DOT-approved transpert vehicles,

Depending on the results of the waste characterization, dredged sediment may be
eligible for disposal in a Subtitle D RCRA (solid waste) landfill. If the
sediment is not eligible for disposal in a Subtitle D RCRA (solid waste)
facility, then it would be transported to a Subtitle C RCRA (hazardous waste)
land disposal facility. The costs for both disposal options are presented in the
detailed analysis. These two options represent the lowest and highest cost
scenarios for off-site disposal,

Backfilling the Excavation. Once contaminated sediment has been removed, the
excavation area would be backfilled using Unified Scil Classification System-
certified clean topsoil. The topsoil would be transported from a nearby off-site
source to Site §. The topscil would be backfilled directly into the open
excavation areas and spread and graded.

Site Restoration. Once the areas have been backfilled, seed and fertilizer would
be added to promote vegetative growth. Hay would he used to protect the seed and
fertilizer during initial development.

Decontamination pad materials would be removed and disposed of properly.
Decontamination water would be sampled for full RCRA characteristics described
previously. Depending on the waste characterization results, the decontamination
fluid would be discharged to the ground surface at Site 8, transported to the
onsite wastewater treatment plant, or disposed of off-site (if necessary).
Equipment and wvehicles used during construction would be demcbilized.

5.6.2 Technical Assessment of Site 8, Sediment, Alternative BSD2 This
subsection provides the technical assessment of Site 8, Alternative 8SD2,

Overall Protection of Human Health and the Environment. This alternative would
eliminate ecological receptor exposure to chemicals of concern In Site § sediment
because the sediment would be dredged and disposed of off-site. Furthermore, the
excavation would be backfilled using clean topsoil. As a result, risks posed to
ecological receptors by potential exposure to sediment would be eliminated.

According to the RI (ABB-ES, 1997), ecological risks for exposure to the Site 8
focus area sediments exceed the FDEP TEL. Under this altermative, focus area
sediment at Site 8 would be excavated and disposed of off-site.

Site restoration activities, such as grading, would promote uninterrupted surface
water flow within the ditch and promote ecological rehabilitation and improve
environmental quality.
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Compliance with ARARs. This alternative would comply with both chemical-specific
and action-specific ARARs, as waste characterization of the surface soil and
decontamination fluid would be performed prior to off-site disposal. Table 5-7
is a summary of ARARs for Site 8 sediment. The analytical results of the waste
characterization for excavated soil will determine which ARARs apply (i.e.,
whether or not hazardous waste regulations would apply) and the types of off-site
facilities that can accept the waste.

Comparison of the concentrations of chemicals detected in Site 8 sediment to
Universal Treatment Standards indicates that treatment of sediment prior to
disposal would not be required. However, waste characterization results will
determine whether the sediment can be disposed of in an RCRA Subtitle D
(nonhazardous) disposal facility or RCRA Subtitle C {hazardous) disposal
facility. Documentation, such as waste profile sheets and waste manifests, would
be prepared in accordance with ARARs, as necessary.

Long-Term Effectiveness and Permanence. Under this alternative, sediment would
be removed and transported off-site for disposal. In this manner, this
alternative is effective in preventing further exposure by ecological receptors
to focus area sediment at Site &, as it is removed from the site.

Reduction of Toxicity, Mobility, and Volume through Treatment. Based on the
small quantity of sediment to be dredged {approximately 560 yd?), onsite
treatment alternatives were not considered. As a result, the toxicity, mobility,
and volume of waste would be reduced onsite for Site 8§ focus area sediment
because the waste would be transported and disposed of off-site.

Depending on the waste characterization results, off-site treatment may be
required prior to land disposal in accordance with RCRA land disposal restric-
tions stated in Table 5-7. However, based on sampling data from the RI (ABB-ES,
1997), off-site treatment of focus area sediment prior to disposal does not seem
likely. Furthermore, the chemical of concern at Site 8 ({Arcclor-1260) is not
land-ban restricted, and, therefore, is not subject to applicable treatment
standards prior to land disposal.

I1f treatment is required, the toxiecity,.mobility, and volume would be reduced.
If no treatment is required, the sediment would be disposed of in an appropriate
disposal facility, and the toxicity, mobility, or volume of the waste would not
be reduced.

Other off-site sediment disposal options exist, such as thermal desorption and
sediment stabilization; however, these costs would most likely be between the low
and high disposal costs presented in Table 5-8.

Short-Term Effectiveness. Through implementation of this alternative, there
would be a total destruction of the ecological habitat in the dredged area;
however, rapid restoration is anticipated. During dredging and sediment handling
activities, site workers would wear personal protection equipment to address
potential exposure to site-related contaminants. Because Site 8 is in a
primarily industrial area, activities proposed under this alternative would not
affect the surrounding community.

Implementability. This alternative is relatively easy to implement. This
alternative involves mobilizing a backhoe and minor equipment to Site 8 to remove
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Table 5-7

Synopsis of Federal and State Regulatory Requirements for Site 8

Feasibility Study, Operable Unit 3
Naval Air Station Cecil Field

Jacksonville, Flarida

Name and Regulatory Citation

Description

Consideration in the
Remedial Action Process

Type

Resource Conservation and Recovery
Act (RCRA} Regulations, Identification
and Listing of Hazardous Wastes

(40 Code of Federal Regulations [CFR]
Part 261)

RCRA, Regutations for Transporters of
Hazardous Waste
{40 CFR Parl 263)

Hazardous Materials Transportation Act
Reguiations
{49 CFR Parts 171-179)

RCRA Regulations, Land Disposal
Restrictions
{40 CFR Part 268)

Florida Hazardous Waste Rules
(Flarida Administrative Code [FAC),
§2-730)

Florida Petroleumn Contaminated Site
Cleanup Criteria
(FAC, 62-770)

Flarida Soil Thermal Treatment
Facilities Aegulations
(FAC, §2-775)

Soil Cleanup Standards for Florida,
September 1995

Defines the listed and characteristic hazardous wastes
subject to RCRA. Appendix il contains the Toxicity
Characteristic Leaching Procedure (TCLP) used for test-
ing contaminated sediments.

Establishes the responsibilities of transporters for han-
dling, transporting, and managing hazardous wastes.
To avaid duplicative regulation with Department of
Transportation (DOT), U.S. Environmental Protection
Agency (USEPA) has expressly adopted certain DOT
regulations governing the transportation of hazardous
materials (see eniry directly below).

Establishes the procedures for packaging, labeling, and
transporting of hazardous materials.

Identifies those wastes that are restricted frem land
disposal and defines those limited circumstances in
which a prohibited waste may continue to be disposed
of on {and.

Adopts by reference sections of the Federal hazardous
waste regulations and establishes minor additions to
these regulations concerning the generation, storage,
treatment, transportation, and disposal of hazardous
wastes.

Establishes a cleanup process to be followed at all
petraleum-contaminated sites.

Establishes criteria for the thermal treatment of patro-
leum or petroleum product-contaminated sedimenis,
The rule outlines procedures for excavating, raceiving,
handling, and stockpiling cantarninated sediments prior
to thermal treatment in both stationary and mobils
facilities.

The document provides guidance for determining sedi-
ment cleanup levels that can be developed on a site-by-
site basis, using the calculations found in Table 1 of the
document,

These regulations would apply when determining
whether waste onsite is listed as hazardous, as
defined in the regulations, or exhibits a hazardous
characteristic based on the TCLP. Disposal option
would also be determined based on the TGLP.

These regulations would apply if sediments from Site
8 needs to be deposited in an off-site hazardous
waste disposal area.

Same as above,

It 2 remedial acticn involves the thermal treatment of
sediments, the treated sedments would have to
meet the [and disposal restrigtion for metals before
being redeposited on the ground.

These regulations would apply if sediments at Site 8
must be disposed of in a hazardous waste disposal
area.

Singe this is a petroleurn-contaminated site, the
pracedures for cleanup in this rule would apply.

¥ the contarninated sediment is sent to a thermal
treatment facility, these regulations would apply.

After thermal treatment is performed, the sediment
would have to meet the goals in this guidance before
it could be redeposited.

Chemical-specific
Action-specific

Action-specific

Action-specific

Action-spegitic

Action-gpecific
Chemical-specific

Chemical-specific
Action-specific

Chemical-specific
Action-specific

Chemical-specific
Action-specific




Table 5-8

Cost

Feasibility Study, Operable Unit 3
Naval Air Station Cecil Feld

Jacksonville, Florida

Site 8, Alternative 8SD2: Dredging and Off-Site Disposal of Sediment

Cost: RCRA Subtitle D Disposal

Cost: RCRA Subtitle G Disposal

[Solid Waste) (Hazardous Waste)
DIRECT COST
Site Preparation and Mobilization $3,500 $3,500
Dredging of Sediment $5,000 $5,000
Waste Characterization $7.700 $7.700
Contaminant Delineation $17.000 $17,000
Off-site Transportation and Land Disposal $29,150 $339,500
Backfill Excavation Area $2,300 $2,300
Site Restoration and Demobilization $1,400 $1,400
Total Direct Cost $66,050 $376,400
INDIRECT COST
Health and Safety Plan $7,500 $7.500
Preparation of a Workplan $12,500 $12,500
Administration and Permitting Fees $1,000 $2,000
Direct Cost Contingency (@ 20%) $13.210 $75,280
Total indirect Cast $34.210 $97,280
TJOTAL CAPITAL COST $100,300 $473,700
[Direct Cost plus Indiract Cost)
Operation and Maintenance Cost $0 $0
JOTAL COST $100,300 $473,700

Notes: RCRA = Resource Conservation and Recovery Act

% = percent.
@ = at.
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focus area sediment. It is estimated that it would take approximately 1 to 3
days to conduct mobilizatiom, site preparation, dredging, transportation and
disposal, backfilling, and site restoration activities,

Furthermore, disposal of sediment is easy to implement. Several solid waste
1andfille exist in the Jacksonville area that accept nomnhazardous soil, 1In
addition, FDEP has an approved list of thermal treatment facilities, if off-site
treatment is required. Finally, TSDFs exist in Alabama, if the soil 1is
determined hazardous by waste characterization.

The implementation of this alternative may temporarily alter the natural surface
water runoff through the ditch at Site 8, if any.

State Acceptance. Based on BCT meetings between the Navy, FDEP, and USEPA,
removal of the focus area sediment from Site 8 was considered a viable solution.
As a result, dredging and off-site disposal of the focus area sediment at Site
8 is an acceptable alternative for this FS.

Cost. The estimated present worth cost of Alternative 8SD2 is $100,300 to
$473,700 and is presented in Table 5-8. A range of total costs is given based
on disposal of soil and decontamination fluid as solid waste (RCRA Subtitle D)
or hazardous waste (RCRA Subtitle C). Direct costs include site preparation and
mobilization, excavation of focus area soil, waste characterization, off-site
transportation and disposal, backfilling, site restoration, and demobilization.
Indirect costs include preparation of a health and safety plan, workplan,
adpinistrative and permitting fees, and direct costs contingency. Because this
alternative involves immediate removal action, long-term memitoring or O&M costs
are not associated with this alternative.
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6.0 SUMMARY OF FS FOR ou_3

The remedial alternatives ovaluated in Chapter 5.0 for Site 7 surface soil and
Site 8 groundwater and sediment would accomplish the RAOs identified in Chapter
3.0. The RAOs were based on protection of humans from exposure, under current
jndustrial and assumed future residential land use, to surface soil at Site 7/ and
groundwater consumption (assumed future land use) at Site 8, and protection of
ecological receptors from exposure to Site 8 sediments.

For Site 7, excavation and off-site disposal of surface soil would eliminate
human receptor exposure to g0il because the surface c0il would be excavated and
disposed of off-site. Furthermore, the excavation would be backfilled using
clean topsoil. As a result, risks posed to human receptors by potential exposure
to surface soil would be eliminated.

For Site 8 groundwater, naturally occurring biological, physieal, and chemical
processes within the surficial agquifer would be relied on to reduce the
concentrations of VOCs (in particular 1,1-DCE) in groundwater OVer time (i.e.,
natural attenuation). This alternative addresses the risk posed via ingestiom
of groundwater from the surficial aguifer by imposing institutional controls.
Groundwater monitoring and modeling would provide a means of assessing the

degradation rate of contaminants and duration of the alternative.

For Site 8 sediment, dredging and off-site disposal of sediment would eliminate
ecological receptor exposure to sediment because the sediment would be dredged
and disposed of off-site. Furthermore, the excavation would be backfilled using
clean topsoil., As a result, risks posed to ecological receptors by potential
exposure to sediment would be eliminated.

These remedial alternatives for gites 7 and 8 were evaluated in Chapter 5.0 using
the technical criteria recommended by the NCP. Upon completion of this
evaluation, the CERCLA RI/FS guidance manual indicates that a comparative
analysis of the identified alternatives should be completed. This comparison
typically provides the technical infermation required to support the selection
of a preferred alternative. Table 6-1 presents a summary of detailed analysis
and comparison of alternatives for OU 3, Site 7 and Site 8.

CEC.OUB.FS
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Comparative

Table 6-1
Analyses of Remedial Alternatives

Feasibility Study, Operable Unit 3

Naval Air Station Cecll Field
Jacksonviile, Florida

Threshald Criteria Primary Balancing Criteria
Alternative Overall Protection to Long-Term Effec- | Reduction in Toxleity, Shart-Term
Human Health and Compliance with ARARs tiveness and Mobility, and Volume Effectivensss implsmentabiiity | Cost
Environment Permanence of Contaminants
Alternative 7881 Protects by means Dows not comply with the | Mot effective Naturai fransformation Contaminat- Does not require $0
Site 7, Surface ot property deed chemical-specific ARARs. over tha long processes {physical, &d soil is |sft any resources to
Soils-No Action restrictions. term. chemical, and biologi- ansite. Not implemsnt "no
cai) are anticipatad to effective over | action.”
reduce the toxicity, the short
mobllity, and volume term.
of contaminants,
Alternative 7852 Provides overall pro- | Complies with the Provides long- Reduces the toxicity, Provides Excavation and Residential
Site 7, Surface tection to human ARARs. term effactive- mobility, and velume short-terrn off-site disposal land use
Soils-Excavation heaith and the envi- ness. of contaminants. effectiveness. { ara implemant- $530,100 to
and Off-sits Dis- ronment, able, $5,422 900.
posal
Industriai
land use
$221,300 to
$2,025,200
Alternative 8GW1 Does nat protect Eventually complies with Anticipated to be | Nalural transformation Contaminat- Easy to impie- $0
Site B, Groundwa- human health. No the chemical-spacific effective over the | processes {physical, ed ground- ment.
ter-No Action threat for the envi- ARARs. Anticipated to leng term, how- chemical, and biologi- | water is left
ronment. take 20 to 30 years, ever, may not be | cal} are anticipated to onsite. Not
however, may not be varifiable. reduce the toxicity, effective over
verified. mohility, and volume the short
of contaminants. term.
Alternative BGW?2 Use of groundwater Eventually complies with Anticipated to be | Natural transformation | Contaminat. Easy to imple- $465,000
Site 8, Graundwa- madeis to imple- the chernical specific effective over the | processes (physical, ed ground- ment.
ter-Natural Attenua- | ment the groundwa- | ARARs. Anticipated to long term. chemical, and biologl- | water is left
tion ter use rastrictions take 20 to 30 years. cal) are anticipated to onsite. Not
and provide protec- teduce the toxicity, affective over
tion to human mobility, and volume the short
health, of contaminants. term.

See notes at end of table.
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Table 6-1 (Continued)

Comparative Analyses of Remedial Aliernatives

Feasibility Study, Operable Unit 3

Naval Air Station Cecil Field
Jacksonville, Florida

Threshold Criteria Primary Balancing Criteria
Atemative Overall Pratection to Long-term Effec- Reduction in Toxicity, Short-Tarm Implementa-

Human Health and Compliance with ARARs iiveness and Per- Mohility, and Volume Etfective- bility Cost

Environrment manence of Contaminants ness
Alternative 8501 No threat to human Will not meet chemical- Mot effective over Will not reduce the Contaminat- | Does not re- $0
Site 8, Sediment health at Sita 8 sedi specific ARARS. the long term. toxicity, mobility, and od sedi- quire any re-
Ne Action ments. No protec- volume of the con- ments are sources to im-

tion to ecological tarninants. left onsite. plement "no

receptors is provid- Mot effective | action.”

ad. over the

short term.

Altarnative 85D2 Provides overall Complies with the Provides long- Reduces the toxicity, Pravides Excavation and $100,300 to
Site 8, Sediment- protection to human ARARs. term effective- mobility, and volume short-term off-site dieposal | $473,700
Dredging and Off- health and the envi- ness. of contaminants. effectiva- ara implement-
Site Disposal ronment. ness. abls.

Note: ARAR = applicable or relevant and appropriate requirerment,
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APPENDIX A

LIST OF HHCPCs AND ECPCs AT SITE 7 AND SITE 8 MEDIA OF CONCERN
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Human Health Contaminants of Pote

Table A-t
ntial Concern in Surface Soil Associa

Feasibility Study, Operable Unit 3
Naval Air Station Cecil Fisld
Jacksonville, Florida

ted with Site 7

. a o . EF Soll
pnalytcl Fourey | Rangect | Bangest || Cnng | R o | FHOPST | ossor
Detection’ Limits Concentrations® Concentration* Goals®
Volatile Organic Compounds (mg/kg)
Acetone 13/20 0.011 to 0.013 0.002 to 0.011 0.0043 NA 780 260 No g, G
Semivolatia Organic Compounds (mglkg)
2-Methylnaphthalene 1/46 p35t07.2 0.2 0.2 NA 310 960 No 506G
4-Nitroaniline 1/20 0.86 to 1.1 0.11t0 0.11 0.11 NA 23 230 No 5 G
Acenaphthene 7/46 035t 7.2 D029 to 21 0.46 NA 470 2,800 No 8 G
Acenaphthylene 3/46 D.35t0 7.2 0.022 1o 0.038 0.047 NA 230 670 No 5 G
Anthracene 13/46 035t 7.2 0.029 to 5.6 0.69 NA 2,300 20,000 No 5 G
Benzo{a)snthracene 26/46 0.35t0 7.2 0.021 to 32 2.1 NA 0.88 1.40 Yas
Banzo{a)pyrene 30/46 03510 7.2 0.031to 29 21 NA 0.088 0.10 Yes
Benzo{b}fluoranthens 31/46 03510 7.2 {.022 1o 45 3.2 NA 0.88 1.4 Yes
Benzo{g.h.i)perylene 28/46 0.3510 7.2 0.025 to 9.4 0.95 NA 230 14 No 8 G
Banzo{k]fluoranthena 30/46 03510 7.2 0.023 to 16 1.1 NA 88 14 Yes
Butylbenzyiphthalate 5/20 0.35to0 0.44 0.084* to 1.1 0.33 NA 1,600 15,000 No 5G
Carbazole 6/20 0.35 10 0.44 0.047 to 0.86 n.21 NA 32 42 No 8, G
Chrysana 30/46 035t0 7.2 0.024 to 33 2 NA 88 140 Yeos c
Di-n-butylphthalate 18/20 0.35 10 0.44 0.049* 10 3.4 0.32 NA 780 7,300 No 5 G
Di-n-octylphthalate 2/e0 0.35to 0.44 0.020 to .14 0.08 NA 160 1,500 No 8, G
Dibanz{a,hlanthracens 20/46 035t0 7.2 0.018to 3.5 0.43 NA 0.088 0.10 Yas
Dibenzofuran 2/20 0.35 to 0.44 0.024 to 0.12 0.072 NA kb 240 No S, G
Dimethylphthalate 1/20 0.35 to 0.44 0.14 0.14 NA 78,000 630,000 No 5 G
Fluoranthene 30/46 D35t 7.2 0.032 to 59 34 NA 310 2,900 Na 5 G

See notes at end of table.
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Table A-1 (Continued)
Human Health Contaminants of Potential Concern in Surface Soil Associated with Site 7

Feasibility Study, Operable Unit 3
Naval Air Station Cacil Fieid

Jacksonville, Florida

- Frequenc Rangs of Range of Background . FDEP Sail
F?:raainy:::tzlr qof 1y Hepgning Deiegcte'd \ Mean® Scregening ngt':?:‘ei:ns Clean?l‘;l F‘Y':S;g; Reason’
Detection Limits Concentrations Concentration* Goals®
Semivolstile Organic Compounds {mg/kg) {Continued)
Fluorene 4/46 0.35t0 7.2 0.038 to 0.36 0.14 NA 310 2,400 No 5G
Indeno(1,2,3-cd)pyrene 2B/46 0.35t0 7.2 0.022 to 14 1.2 NA 0.88 1.4 Yos
Naphthalene 1/46 0.3510 7.2 0.047 0.047 NA 310 01" No 5 G
Phenanthrane 17/46 035t 7.2 0.026 to 30 28 NA 230 1,700 No 5 G
Phenol 1/22 0.35to 1.4 0.023 0.023 NA 4,700 34,000 No 5G
Pyrane 30/46 035t0 7.2 0.022 10 51 3 NA 230 2,200 No 8 G
bis(2-Ethylhexyl)phthalate 14/20 0.35 10 0.44 0.022 10 0.88 0.16 NA 46 48 No § G
Pasticides and PCBs [mg/kg)
4,4-DDD 3/19 0003510 0.019  0.00058* o 0.0058 0.0026 NA 2.7 4.5 No § G
4,4-DDE 13/19 0.0035 to 0.018 0.00026 to 0.026 0.0044 NA 1.9 a.00 No 5 G
4,4-0DT 9/19 0.0035 to 0.019 0.001 to 0.041 o.M NA 1.9 3.10 No 8 G
Aroclor-1280 2/19 0.035 to 0.19 0.024 tc 0.03 0.027 NA 0.319 0.90 No 3G
gamma-Chicrdane 1/19 0.0018 to 0.010 0.00051 0.00051 NA *0.49 *0.80 No 8 G
Inorganic Analytes {mg/kg)
Aluminum 20/20 40 1,120 to 3,170 1,830 29,086 7,800 75,000 No §G8B
Antimony 3/34 12 0.57 to 37.5 13 ND 3 26 Yes
Arsenic 6/41 21o 20 05310 7.5 2.6 34 *0.43 08 Yes
Barium 20/20 40 3.4 t0 177 35.6 21 550 5,200 No 5 G
Cadmium 11/20 1 0.29to 145 2.1 ND 39 37 Yes
Calcium 20/20 1,000 800* to 44,700 12,400 ND 1,000,000 NSC Na S
Chromium 20/20 2 1.7* t0 35.4 6.1 a1.2 %39 %250 No 8 G
Cobalt 7/20 10 0.33 to 2.8* 1.2 ND 470 4,700 No 585G
Copper 20/20 5 0.51 to 80 9.7 ND 310 NSC No s
Iron 20/20 20 372 t0 12,100 1,600 BO6O 2,300 NSC Yes
Lead 26/26 0.6 to 30 4.5 to 178,000 6,895 15.6 400 500 Yes
Magnesium 19/20 1,000 82 to 2,500 539 474 460,468 NSC No 8

Gea notes at end of tabie,
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Human Health Contaminants of Potential Concern in Surface Soil Associated with Site 7

Table A-1 (Continued)

Feasibility Study, Operabie Unit 3
Naval Air Station Cecil Field
Jacksonville, Florida

sy U | i | Domed | e | Sy | o200 | iy | ST | pasror
Dataction Limits Concentrations® Concentration* Goals®

Inorganic Analytes {mg/kg} (Continued}
Manganese 20/20 3 10910 118 43.1 17 180 370 No 5G
Mercury 1/20 0.1 0.19 0.19 ND 23 23 No 5 G
Nickel 18/20 B 0.65 10 10 2.2 7.2 160 1,500 No 5 G
Potassium 12/20 1,000 25.8 to 672 200 310 1,000,000 NSC No S
Silver 1/20 2 2.4 24 ND 39 380 No S G
Sodium 18/20 1,000 176* to 251 210 ND 1,000,000 NSC No 5
Thallium 1/20 2 5.2 52 ND '*0.63 NSC Yes
Vanadium 20/20 10 1.6to 7.4 38 34.2 55 490 No B, § G
Zine 13/20 4 16 4 to 107 45,2 40.4 2,300 23,060 No 5 G
Total Recoversbla Patroleum Hydrocarbons (TRPH) (mg/kg)
TRPH 18/20 10 to 100 13 to 1,400 280 NA NSC 380 Yes

See notes at end of table
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Table A-1 (Continued)
Human Health Contaminants of Potential Concern in Surface Soil Associated with Site 7

Feasibility Study, Operable Unit 3
Naval Air Station Cecil Field
Jacksonville, Florida

' Frequency of detaction is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected values).
1 The value indicated by an asterisk is the average of a sample and its duplicate. For duplicate samples having one nondetect value, 1/2 the contract-required quantitation
limit/contract-required detection limit is used as a surrogate.
3 par U.8, Environmental Protection Agency (USEPA) Region IV Guidance, the mean of detected cancentrations is the arithmetic mean of all samples in which the analyte was
detectad. 1t does not include those samples with "R*, "I, or "UJ" validation qualifiers.
* The background screening valus is twice the average of detected concentrations for inarganies in background samples.
5 For all chernicals except the essential nutrients (calcium, magnesium, potassium, and sodium). USEPA Region Il Risk-Based Concentration (RBC) table for residential
surface soil exposure per January 1993 guidance (Selecting Exposure Routes and Contaminants of Goncern by Fisk-Based Screening, EPA/903/R-93-001) was used for
screening. Actual values are taken from the USEPA Reglon il RBC Tables dated January 1997, which are based on a cancer risk ot 10 and an adjusted hazard quatient of
0.1. For the essential nutrients, screening values wera derived based on recommended daily aliowances (see General Information Report).
® FDEP memoranda "Soil Cleanup Goals for Florida," dated Septamber 28, 1995, and “Applicability of Soil Cleanup Goals for Florida,” dated January 19, 1996. * = value is
based on leaching value because analyte was selected as an HHCPG in groundwater. TRPH cleanup target Jevels are from draft technical raport dated February, 1897,
7 Analyte was included or sxcluded from the risk assessment for the following reasons:
B = the maximum detected concentration did not exceed twice the arithmetic mean of detected concentrations at background locations and will not be considered
turther.
S = ths maximum detected concentration did not exceed the risk-based screening concentration and will not be considered further.
G = the maximum detected concentration did not exceed the Florida Guidance concentration and will not be considered further.
C = Per USEPA Region IV guidancs, the analyte is a member of carcinogenic polycyclic aromatic hydrocarbons that have other members selected &s HHCPC and
should be retained for evaluation.
* The valus is based on a mixture of Chlordane isomers.
* The value is based on arsenic as a carcinogen.
® The value Is based on hexavalent chromium form.
" The valus for lead is based on the USEPA Office of Solid Waste and Emargency Response Directiva Na. 8355.4-12 "Revised Interim Soil Lead Guidance for Comprehensive
Environmental Resporise, Compensation, and Liability Act Sites and Resource Corsarvation and Recovery Act Corrective Action Facilitias” (USEPA, 1994).
2 The value is based on thallium sulfate.

Notes: The average of a sample and its duplicate is used for all table calculations,
Sample locations include CF7SS1 through CF78820, GF78821 through CF7S826 (lead only), and CF78827 thraugh CF75540 (polynuclear aromatic hydrocarbons
[PAHs], arsenic and antimony only), CF75541 through GF78547 (PAHs and arsenic), and GF78548 through CF78552 (PAHs only).
Duplicate sample locations include CF73510D, GF7SS18D, and CF78834D.
Background sample locations include CEFBSS01, CEFBSS02, CEFBSS02D(Duplicate), CEFBSS03, and CEFBSS04.
Boldface analytical parameters were selected as HHCPCs.

FDEP = Florida Department of Environmental Protection. PCB = polychlorinated bipheny.

HHCPC = human health chemical of potential concern. DDD = dichlorediphenyldichioroethane.
mg/kg = milligrams per kilogram. DDE = dichlorodiphenyldichloroethene.
* = ayerage of a sample and its duplicate. DDT = dichlorodiphenyltrichloroethane.
NA = not appropriate. ND = not detected in any background samples.

NSC = no scrasning concentration available.
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Table A-2

Human Health Contaminants of Potential Concern in Site 8 Unfiltered Groundwater

Feasibility Study, Operable Unit 3
Naval Air Station Cecil Field
Jacksonville, Fiorida

Range of

raved | PO | |G| e | S| B o | HERS | o
Detection’ Limits Concentrations® Concentration* Concentration”

Volatle Organic Compounds {pg/#)
1,1,1-Trichloroethane 1/20 1to 33 s57* 57 NA 79 200 No 8 G
1.1-Dichiorosthane 4/20 1to 33 2 1o 370" 110 NA 81 700 Yas
1,1-Dichloroathene 4/20 1 to 33 2 to 5% 315 NA 0.044 7 Yes
2-Butanone 1/20 2to 33 7.5% 7.5 NA 190 4,200 No 5 G
4-Methyl-2-pentanone 2/20 210 33 2to 3.5% 28 NA 290 350 No s5G
Benzene 2/20 110 17 1* 1 NA 0.36 1 Yes
Ethylbenzene 2/20 110 17 3*to 4 a5 NA 130 30 No 5 G
Toluene 3/20 11033 3.5 * 1o 48* 19.5 NA 75 40 Yes
Xylenas (total} 3/20 1to 33 10* to 23 15.3 NA 1,200 20 Yas
Samivolatis Organic Compounds {ug/f)
2-Methylnaphthalens 4/20 10 0.7 to 25* 15.6 NA 150 NS No b
4-Methylpheno! 1/20 10 44* 44 NA 18 35 No
Anthracene 1/20 10 2.75* 2.8 NA 1,100 2,100 No 5G
Naphthalene 5/20 10 0.5 to 36.5*% 18,3 NA 150 6.8 Yos
Phenol 1/20 10 0.6 0.6 NA 2,200 10 No 5 G
bis{2-Ethylhexyl)phthalate 12/20 10 091012 4.6 NA 4.8 6 Yeos
Pesticides and PCBs {yg/{)
4.4-DDD 1/18 0110 500.25 0.17* 017 NA D.28 0.1 Yeos
4,4-DDT 1/19 0.1 to 500.25 0.19* Q.19 NA 0.2 0.1 Yes
Aldrin 1/18 0.01 t0 0.25 0.003 0.003 NA 0.004 0.05 No 5 G

Ses notes at end of table.
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Table A-2 (Continued)
Human Health Contaminants of Potential Concern in Site 8 Unfikered Groundwater

Feasibility Study, Operable Unit 3
Naval Air Station Cecil Field

Jacksonville, Florida

Analytical Frequency Riga'earc f Rangs of 3 Backgro‘und Risk-Based F.DEP HHCPC? 7
Parameter of oy Reporting Detecte_d 1 Mean Scraemn.g + | Concentration® Gwdancle o (Yes/Na} Reason
Detection Limits Concentrations Concentration Concentration
Pesticides and PCBs (yg/!) {Continued)
Endosulfan Ii 1/18 0.1 to 500.25 0.14* 0.14 NA 22 0,35 No 585G
Endosulfan sulfate 1/19 0.1 to 1,000 250* 250 NA 22 0.3 Yos
Methoxychlor 1/19 0.5 to 2,501.25 0.56* 0.96 NA 18 40 No §G
Inorganic Analytes (zg/t}
Aluminum 6/20 200 415 to 15,300 4,140 776 3,700 200 Yes
Arsenic 1/20 10 36 as 9.8 0,045 50 Ne B.G
Barium 14/20 200 16.8 to 42.4 27.3 41.2 260 2,000 No S G
Calcium 19/20 5,000 396 to 52,500 14,500 380 1,000,000 NS No S
Chromium as20 10 2.6* to 26.2 115 70 18 2100 No B
Copper 2/20 25 6.55% to 12.1* 9.3 126 150 1,000 Na B
Cyanide 3/20 10 2to 21 2 ND 73 200 Na 5G
fron 20/20 100 222 10 3,270 1,230 450 1,100 300 Yeos
Magnesium 20/20 5,000 264 to 12,800 2,480 1,290 119,000 NS No S
Manganese 17/20 18 2.1to 48,7 25.5 9.8 84 50 No 8 G
Nickel 3/20 40 5 to 12.5% 9.7 32 73 100 No B
Potaasium 19/20 5,000 166 to 7,980 1,360 1,576 297,000 NS No S
Salenium 3/20 5 3.7* to 6.05* 45 ND 18 50 No 5G
Sodium 20/20 5,000 1,220 to 13,100 5,430 1,150 396,000 160,000 No 8, G
Vanadium 8/20 50 1.1t0 23.8 76 96 26 49 No B
Zdine 2/20 20 44 .5 to 96.2 70.4 4.8 1,100 5,000 Na 5 G
Total Recoverable Petrofeum Hydrocarbons (TRPH] (pa/l)
TRPH 3/20 500 to 1,00 600 to 2,250* 1,500 NA NS 5,000 No G

See notes at end of table,
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Table A-2 (Continued)
Human: Health Contaminants of Potential Concern in Site 8 Unfiltered Groundwater

Feasibility Study, Operable Unit 3
Naval Air Station Cecil Field
Jacksanville, Florida

' Frequency of detection is tha number of samples In which the analyte was detected over the total number of samples analyzed [excluding rejected values).
% The value Indicated by an asterisk is the average of a sample and its duplicate. For duplicate sarnples having one nondetect valus, 1/2 the contract-required
quantitation limit/contract-required detection limit Is used as a surrogate.
1 The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. It does not include those samples with "R", "U", or "UJ*
validation gualifiers,
* The background scraening value is twice the average of detected concentrations for inorganics in background samples.
® For all chemicals except the essenfial nutrients (calciurmn, magnesium, potassium, and sodium). U.8. Environmental Protection Agency {USEPA) Region Il Risk-Based
Concentration (RBC) table for tap water exposure per January 1993 guidance (Selecling Exposure Routes and Gantaminants of Concern by Risk-Based Screening,
EPA/903/R-93-001) was used for screening  Actual values are taken from the USEPA Region Ul RBC Tables dated January 1997, which are based on a cancer risk of 10-
and an adjusted hazard quotient of 0.1. For the essential nutrients, screening values were darived based on recommended dally allowances (sea the General
Information Report).
® The valuas are from FDEP "Groundwater Water Guidance Goncentrations," dated June 1994. When both primary and secondary standard is available for a parameter,
the more stringent standard is used.
7 Analyte was included or excluded from the risk assessment for the following reasons:
B = the maximum detected concentration did not exceed twice the arithmetic mean of detected concentrations at background locations and wilt not be
considered further,
S = the maximum detscted concentration did not excead the risk-based screening concentration and will not be considered further.
G = the maximum detected concentration did ot exeeed the Florida guidance concentration and will not be considered further.
F = frequency of detection was equal to 5 percent and was not an HHCPG in other media.
R = no risk-based screening value is available; therafore, the analyte was retained as an HHCPC.
* The RBC valus for this polynuclear aromatic hydrocarbon is not available; the RBG vaiue for naphthalene is used as a surrogate.
* The value is based on a mixiure of endosultan isomars.
19 The value is based on arsenic as a carcinogen.
"' The value is based on hexavalsnt chromium form.
2 The value is based on trivalent chramium form,
12 The value is based on critaria established by FDEP in the document 62-770 titled “Petroleum Contamination Site Cleanup Criteria," dated February 21, 1990.

Notes: The average of a sample and its duplicate is used for all iable calculations.
Sample locations Include CFBMW1S, CFBMW2(, CFBMW3D, CFBMWA4S, CFBMWSS, CFBMWGS, CFBMWYS, CFaMwal, CFeMwes, CFaMW105, CFaBMwW11D,
CFBMW12S5, CFBMW128, CFBMW141, CFAMW15D, CFBMW165, CFEMW175, CFBMW183, CFaMwW1igl, and CFBMW200.,
Duplicate sample locations inciude CFEMWA4SD, CFBMW103D, and CF8MW135D.
Background sample locations include CFBKMW1S, CFBKMW2S, CFBKMW45, CFBKMWSS, CFBKMW7S, and CFBKMWSS.
Background duplicate sample location is CFBKMWA4SD.
Boldface analytical parameter was selected as an HHGPC.

FOEP = Flarida Department of Environmental Protection. PGB = polychlorinated biphenyl.

HHGPG = human health chemicals of potential concern. DDD = dichlorediphenyldichioroethane.

L9/ 8 = micrograms per liter. DDT = dichlorodiphenyltrichloroethane.

* = gverage of a sample and its duplicate. ND = ret detected in any background samples.

NA = not applicable. NS = no standard availabie.
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Table A-3

Ecological Contaminants of Potential Concern in Site 8 Sediment’

Feasibility Study, Operable Unit 3
Naval Air Station Cecil Field
Jacksanville, Florida

Region IV : Exposure Point
o | ooy | T | manor | SRS | oo | ST ) S| K | conanvatns
Parameter Detection? Del.ac.tion Concentrations Con-]cenatra- Screening Con-cer;tra- Ecologica.l Corllce_njtra- Mo o | A .
Limits tions Value® tion Concern? tions aximum verage
Volatie Organic Compounds {mg/kg)
Acetone 1/4 0.013 to 0.025 0.055 0.055 NA NA Yes A/W 0.021 0.055 0.021
2.Butanone 1/4 0.013 to 0.015 0.0030 0.0030 NA 0.021 Yas A/W 0.0060 0.0030 0.0030
Semivolatla Organic Compounds (mg/kg)
Di-n-butylphthalate 3/4 0.42 to 0.50 0.029 to '°0.13 0.062 NA 0.13 Yes A/W 0.10 0.13 0.10
{0.43U/0.035)
Pasticides and PCBs {mg/kg}
Aroclor-1260 1/4 0.042 to 0.050 0.038 0.038 0.033 NA Yes A/W 0.027 0.038 0.027
Inorganic Analytes {mg/kg}
Aluminum 4/4 40 566 to 13,200 5,090 NA 19,700 No'!
Barium 3/4 40 271056 37 NA 12 No'!
Chramium 4/4 2810 17 7.6 52 20 No'':?
Copper 2/4 1.2t0 3.1 22 18.7 3.z No''
Iron 4/4 20 176 to 526 323 NA 1,500 No"'
1°(491/560)
Lead 1/4 0.6 8 8 30.2 14 No'"
Magnesium 2/4 1,000 953 (49.2/56) to 59 NA 176 No'.'d
65.4
Manganese 3/4 3 1.6 (AU/1.7) o 2 NA 58 No™
23
Nickel 4/4 8 06610 2.6 1.2 15.9 52 No'' 1
Potassium 1/4 1,000 65.4 65.4 NA 65 No**
Sodium 3/4 1,000 132 to 171 153 NA 338 No'"
Vanadium 4/4 10 0.83 t0 9.3 56 NA 9.6 No'
Zinc 1/4 4 32.1 321 124 NA Yes W2 85 321 85

See notes at end of table.
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Table A-3 (Continued)
Ecological Contaminants ot Potential Concern in Site 8 Sediment’

Feasibility Study, Operable Linit 3
Naval Air Station Cecil Field
Jacksonville, Florida

6V

Frequency Range of Range of Average of Hgﬁ:g:ié\l Background Contaminant Average E"‘o‘::;':‘r::a:z::
. Lower Detected ' Sediment of of All
Analytical Parameter of . Detacted Sediment .
Detection? Detection Concentrations Concentra- Sereanin Con‘cantra- Ecological Cor}centra- ) . .
Limits tions® Valua‘g tion® Concern?® tions’ Maximum Average
General Chemistry (mg/kg)
Total organic 4/4 130to 760 5,100 1o 17,000 8,500 NA NA NA 8,900 NA NA
carbon
Total receverable 4/4 13ta 72 a1 '°(22/39) 58 NA 54 Yos A/W 58 as 58
petrolaum to 85
hydrocarbons
' Sample locations include CF8SD3, CFASD4, CFASDS, CFaSD7, and GFASD7D.
? Frequency of detection is equal to the number of samples in which the analyte is detected in reiation to the total number of samples analyzed.
3 Arithmatic mean of all samples in which analyte was detected.
* U.8. Environmental Protection Agency (USEPA) Region IV Waste Management Division Sediment Screening Values (USEPA, 1995b).
® Background sample lacations include CFBSD2 and CFBSDS.
® A = Ecological Contaminant of Potential Concern (ECPC) for aguatic receptors. W = ECPC for wildlife receptors.
7 The average of all concentrations assigns a valua of one-half the sample quantitation limit ta all nondetects,
[

Maximurn exposure point concentrations (EPCs) are equal to the maximum detected concentration. The g5th percent upper confidence limlt was not calculated bacauss
there are fewer than 10 samples in the data set.
* pverage EPCs are equal fo the arithmetic mean of all concentrations. I the arithmetic mean of all concentrations was greater than the maximum EPC, then the maximum
EPC was used instead.
' This value was obtained after averaging a duplicate pair.
"' Maximum analyte concentration is below the arithmetic mean background sediment concentration.
2 Maximum analyte cancentration is below the Region |V chronic surface water screening value,
* Analyte is an essential nutrient, and is not considered toxic except at high concenirations.
Nate: mg/kg = milligrams per kilogram.
NA = not avallable.
= not detected.
PCB = polychlorinated biphenyl.
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Table A-4

Feasibility Study, Operable Unit 3

Naval Air Station Cecil Field

Jacksonville, Florida

Risk Characterization for Aguatic Receptors at Site 8

Biological Parameters ECPCs
Sample Interpretation of
Location Sediment Laboratory Benthic Surface Sedimants Ground- Welght-of-Evidence
Toxicity Testing Community’ Water water
CF-8-SW/SD1 No toxicity Expected NE NE? NE Not a suitable raference location; therefore, not used in
condition the Site 8 ERA.
CF-8-8W/SD2 No toxicity Less than ex- NE NE NE Used as an upstream reference location in the Site B
pected condition ERA. Less than expected benthic community composi-
tian likely caused by poor physical habitat quality.
CF-8-8SW/SD3 52% midge mortality, and NE No risk Aroclor- No risk Sedimant toxic to certain benthic receptors. Toxicity
reduced midge growth, 46% 1260, TRPH may be associated with exposure to TRPH and Aroclor-
amphipod mortality 1260.
CF-8-SW/SD4" { 52% midge mortality, 90% NE No risk Aroclor- No risk Sediment toxic to certain benthic receptors. Toxicity
amphipod montality, and re- 1260, TRPH may ba associated with exposure to TRPH and Aroclor-
duced midge and amphipod 1260.
growth
CF-8-8W/5Ds NE NE NE NE NE Used as an upstream reference location in the Site 8
ERA.
CF-8-5W/3D6 NE NE No risk TRPH No risk No significant risks estimated; howsver, TRPH In sedi-
ment may cause risk to certain benthle in fauna.
CF-8-5W/5D7 67% midge mortality, and NE No risk No risk No risk No significant risks estimated or attributabla to a particu-
reduced midge growth lar chemical.

' Macroinvertebrate and sediment toxicity data interpretation confounded by lack of suitable rsference location and overall poor habitat quality.
? Aroclor-1260 datected at 110 micrograms per kilogram.
3 Adverse affects observed in sediment toxicity test associated with TRPH datected at 660 milligrams per kilegram from the February 1995 sampla.

Notes: ECPC = scological contaminant of potential concern.
NE = not evaluated.
ERA = ecological risk assessment.
% = percent.
TRPH = total recoverable petroleum hydrocarbons,
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Quotation Number.....: 97110079

Mr, MBa Reaga

EA Engineering, Scleace and Technology Project/Client Number: 70046.02

ABRB Invirenmeatal Effective Dateoncmmrt 1172796

2130 Washington Bivd, Suite 300 Valld Throwgho.: 0172797 -
Arfingten, Virgiala 22264 Project Manager.....: MaryE. Asper

Phome: 703-7 69-8167 Fax: 703-769-8182

ABB Superfund Site
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WC032-1 Dinsalvod Ogganic Carbon by Oxidation TR EPA 413.1 Wk . 300
MI0IS-1 | Total, Iron by 1CP EPA 2007 Witer _$13.00 10 $10.00
MJ039.2__ | Dissolvad, fron by [CP EPA 200.7 Witer $13.00 10 $130.00
SMO012 | Base/Neutrnl-Extractable Orpunics by GCMS _(“V(!- EPA 623 Water $275.00 10 £2.750.00
' Total: $4,910.00
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