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EXECUTIVE SUMMARY

This Engineering Evaluation/Cost Analysis (EE/CA) for Operable Unit (OU) 12, Site 32, Defense

Reutilization and Marketing Office (DRMO) Asphalt Storage Yard, at Naval Air Station (NAS) Cecil Field

has been prepared to comply with Comprehensive Environmental Response, Compensation, and Liability

Act (CERCLA) requirements for a non-time-critical removal action, as identified in Section 300.415(b)(4)(I)

of the National Oil and Hazardous Substance Pollution Contingency Plan.  The goal of this EE/CA is to

identify remedial action objectives (RAOs), develop remedial alternatives to achieve these RAOs, and

then evaluate the alternatives with regard to cost, effectiveness, and implementability in order to select

the most appropriate alternative.

E.1 SITE DESCRIPTION AND HISTORY

Site 32 was formerly referred to in the Base Realignment and Closure (BRAC) NAS Cecil Field

Environmental Baseline Survey (EBS) (ABB-ES, 1994) as Area of Interest (AOI) 32, the Hazardous

Material Warehouse Storage Area.  The site was then designated as Potential Source of Contamination

(PSC) 32, DRMO Asphalt Storage Yard (CH2M Hill, 2001; TtNUS, 1999b, 2000a, and 2000b).  Currently

the area is identified as Installation Restoration (IR) Site 32 within OU 12.

Site 32 is located in the Main Base Area of NAS Cecil Field, in the area north of the east-west flightline

and includes Buildings 325 and 335 and the adjacent areas.  The portion of the site in the vicinity of

Building 325 (approximately 1.4 acres) is a paved and fenced storage area, and the remaining portion of

the 2-acre site, located east of the fenced storage area and north of Building 335, is unpaved.  Site 32 is

bordered by paved parking lots to the north and south, by another DRMO Storage Yard to the west, and

by Building 68 to the east.  The site is an industrial area, and the reuse plan identifies that this area will

continue to be used in that manner.

Site 32 was used for initial storage and warehousing of materials as they arrived at the base.  The site

was color-coded gray in the EBS (ABB-ES, 1994) because of hazardous material storage and reported

hazardous material releases at the site.  Historical usage of the property for unpermitted storage of

hazardous materials and first-hand accounts of leaking and poorly maintained drums have been

documented.  ABB Environmental Services, Inc. (ABB-ES) performed a field investigation for the

assessment of sediment, surface soil, and groundwater at AOI 32 in 1996 (ABB-ES, 1996).  
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E.2 SUMMARY OF PREVIOUS INVESTIGATIONS

Environmental investigations at Site 32 began in 1993 as part of a base-wide EBS (ABB-ES, 1994).  An

additional investigation was conducted based on the recommendation presented in the EBS.  The results

of that investigation were presented in the Sampling and Analysis Report (SAR) for AOI 32 (ABB-ES,

1996). 

Subsequent to the SAR, Tetra Tech NUS, Inc. (TtNUS) conducted seven sampling events at Site 32

between June 1999 and April 2000 to supplement the results of previous investigations and to delineate

the extent of metals- and polynuclear aromatic hydrocarbon (PAH)-contaminated soil.  The results of

these field investigations were used to develop a dig and haul package (remedial design plan) for a

removal action consisting of soil excavation and off-site disposal of the contaminated soil (TtNUS, 2000b).

A previous action to remove soil contamination at levels in statistical excess of the Florida Department of

Environmental Protection (FDEP) industrial soil cleanup target levels (SCTLs) was conducted on

August 23, 2000, as described in the Source Removal Report for Site 32 (CH2M Hill, 2001).  During that

removal action soil exhibiting inorganic contamination in excess of FDEP SCTLs, but located beneath the

asphalt pavement in the DRMO Storage Yard, was left in place.

E.3 SUMMARY OF RISK EVALUATION 

Inorganic contamination, including antimony, barium, lead, nickel, selenium, and vanadium,

concentrations in excess of FDEP SCTLs, was identified and remains at Site 32 under the DRMO asphalt

pavement area.  Benzo(a)pyrene (BaP) contamination exceeding FDEP SCTLs was also identified

outside the paved area.  The removal action removed soil with BaP concentrations in excess of the

leachability SCTL or three times the FDEP commercial/industrial direct exposure, which resulted in a

95 percent upper confidence limit (UCL) less than the commercial/industrial SCTL in the area outside of

the pavement; however, contamination above the residential SCTL still remains.  To be protective of

human health, the asphalt cap must remain and deed restrictions must be imposed to prevent residential-

type exposures.  

E.4 REMEDIAL ACTION OBJECTIVES AND PRELIMINARY REMDIAL ACTION GOALS

To protect the public from potential current and future health risks, as well as to protect the environment,

the following RAOs were developed:

• Prevent unacceptable risk from exposure to soil with concentrations of PAHs and inorganics in

excess of the FDEP residential SCTL.
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• Address the potential risk of transfer of organic and inorganic contamination from soil to groundwater

from soils with concentrations that exceed the FDEP SCTL for leachability.

A preliminary remediation goal (PRG) is the target concentration to which a chemical of concern (COC)

must be reduced within a particular medium of concern to achieve one or more of the established RAOs.

PRGs are developed to ensure that contaminant concentration levels remaining on site are protective of

human and ecological receptors. 

For Site 32, soil PRGs were established based on the following criteria:

• Protection of human health from direct exposure to contaminated soil

• Compliance with Applicable or Relevant and Appropriate Requirements (ARARs) and To Be

Considered (TBCs) criteria to the extent practicable

E.5 DEVELOPMENT OF REMEDIAL ALTERNATIVES

Based on the RAOs and PRGs, the following alternatives for soil remediation have been developed for

Site 32:

• Alternative 1: No Action.  This alternative is a "walk-away" alternative that is required under

CERCLA to establish a basis for comparison with other alternatives.  Under this alternative, the

property would be released for unrestricted use.  This alternative cannot be chosen for Site 32

because waste would remain on site without any use restrictions.

• Alternative 2: Institutional Controls and Monitoring.  Institutional controls would consist of limiting

land use to industrial purposes.  Land use controls (LUCs) would be prepared and implemented to

ensure that, prior to any development at Site 32, adequate measures would be taken to minimize

adverse human health and environmental effects.  In particular, land use controls would prevent

residential development of Site 32, and the asphalt cap or pavement would be required to remain in

good repair.  Regular site inspections would be conducted to verify the dead restrictions and

requirements were being followed.

Monitoring of the soil would consist of advancing soil borings within the contaminated area and field

testing the samples with an organic vapor analysis (OVA).  For each boring, the sample with the

highest OVA reading or highest inorganic concentration, based on previous sampling results, would

also be analyzed for their location specific COCs by a fixed-base laboratory.  Monitoring would also
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consist of collecting groundwater samples from existing and proposed wells within and downgradient

of the contaminated soil area and analyzing these samples for volatile organic compounds,

semivolatile organic compounds, and inorganics.

Monitoring would be conducted for 30 years, and the data would be evaluated to determine the need

for additional remedial action at the site.  Sampling frequency would be every 5 years.  Every 5 years,

site reviews, including evaluation of sampling data, would be conducted to evaluate the continued

adequacy of the remedial alternative.  As part of the change of Site 32 from military to private

ownership, provisions would be incorporated into the property transfer documents to ensure

continuation of the above-described monitoring.

• Alternative 3: Excavation and Off-Base Treatment and Disposal.  This alternative would allow

unrestricted use of the site.  Soil contaminated with concentrations of COCs that are in excess of the

pick-up value needed to achieve the 95 percent UCL to obtain the FDEP SCTLs for direct residential

exposure or FDEP leachability SCTLs would be excavated.  Pre-excavation sampling would be

conducted in order to determine the exact extent of the contamination.  Post-excavation verification

sampling would also be conducted and the excavated area would be backfilled with clean fill and

restored to pre-excavation conditions.

Because the majority of the area to be excavated is paved, it is assumed that on-site screening,

crushing and grinding would be required to reduce the particle size of at least part of the excavated

material to less than 3 inches, as typically required by treatment, storage, and disposal facilities

(TSDFs).  The excavated soil would be transported to an off-base permitted TSDF for treatment and

disposal.  The exact nature and extent of treatment would be determined by the TSDF, based upon

actual analysis of the contaminated soil and the requirements of the TSDF's permit.  It is assumed

that soil with higher concentrations of inorganics would be chemically fixated and solidified.  As may

be required by the TSDF, bench-scale treatability tests may be performed to determine optimum

treatment.

E.6 COMPARATIVE ANALYISIS OF REMEDIAL ALTERNATIVES

Overall protection of human health and the environment would not be met by Alternative 1, but both

Alternatives 2 and 3 would be protective.  Alternative 3 would be more protective because the risk would

be removed rather than just restricted.
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Alternative 1 would not achieve compliance with ARARs and TBCs.  Alternative 2 would comply with

location-specific and action-specific ARARs and TBCs but not chemical-specific ARARs and TBCs.

Alternative 3 would comply with all three types of ARARs and TBCs.

Long-term effectiveness and permanence cannot be determined under Alternative 1.  Both Alternatives 2

and 3 would have long-term effectiveness and would be permanent solutions.

Alternatives 1 and 2 would not reduce contaminant toxicity, mobility, or volume.  Alternative 3 would

remove 2,627 cubic yards of contaminated soil, thereby permanently reducing the volume of

contamination at Site 32.  

Alternative 1 would not result in any short-term risks to site workers, but it also would not be effective in

the short term either.  Alternative 2 would have a slight risk to site workers during field sampling efforts,

but RAOs would be achieved immediately.  PRGs could eventually be achieved in the long term through

natural attenuation.  However, these risks would be mitigated by appropriate health and safety

procedures.  Alternative 3 would result in a significant risk to site workers during excavation and disposal

activities.  The RAOs would be achieved immediately upon implementation and the PRGs would be

attained within 2 months.

Alternative 1 would be simple to implement because no action would occur.  Alternative 2 is relatively

easy to implement through administrative means, and resources, materials, and equipment are readily

available for the monitoring efforts.  Alternative 3 would be more difficult, although still possible to

implement, because contaminated soil would have to be excavated and transported off site for treatment

and disposal.  

There is no cost for Alternative 1.  Alternative 2 would have an initial cost of $11,000, annual costs of

$1,000 to verify implementation of institutional controls, and costs every five years of $13,000 for

monitoring and reporting, for a net present worth of $50,000 over the projected 30 years.  Alternative 3

would have total cost of $676,000 with no long-term costs.

E.7 RECOMMENDED REMEDIAL ALTERNATIVE

It is not acceptable to select Alternative 1, No Action.  Both Alternatives 2 and 3 are effective in achieving

their designed objectives, they are technically feasible, comply with regulatory requirements, and are

relatively easy to implement.  Alternative 2 is less expensive, but Alternative 3 would permit unrestricted

use of the site.
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Site 32 has been identified in the reuse plan as an industrial area, and it is anticipated that the asphalt

pavement area will continue to be used in the manner for which it was constructed.  It is therefore

recommended that the lower-cost Alternative 2 be selected.
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1.0  INTRODUCTION

This Engineering Evaluation/Cost Analysis (EE/CA) for Operable Unit (OU) 12, Site 32, Defense

Reutilization and Marketing Office (DRMO) Asphalt Storage Yard, at Naval Air Station (NAS) Cecil Field,

has been prepared by Tetra Tech NUS, Inc. (TtNUS) for the Department of the Navy Southern Division,

Naval Facilities Engineering Command (SOUTHNAVFACENGCOM).  The work was conducted under the

Comprehensive Long-Term Environmental Action Navy (CLEAN) Program, Contract Number N62467-94-

D-0888, Contract Task Order (CTO) 0078.  

This EE/CA is being prepared to comply with Comprehensive Environmental Response, Compensation,

and Liability Act (CERCLA) requirements for a non-time-critical removal action, as identified in Section

300.415(b)(4)(I) of the National Oil and Hazardous Substance Pollution Contingency Plan (NCP).  The

goal of this EE/CA is to identify remedial action objectives (RAOs), develop remedial alternatives to

achieve these RAOs, and then evaluate the alternatives with regards to cost, effectiveness, and

implementability in order to select the most appropriate alternative.

Extensive sampling and analysis were conducted to identify and delineate soil contamination at Site 32.

Initial investigations identified soil contamination beneath the asphalt pavement area exceeding FDEP

SCTLs and additional polynuclear aromatic hydrocarbon (PAH) outside the pavement area.  Actions were

taken to delineate, excavate, and dispose of soil in the non-paved areas that were contaminated with

PAHs at levels exceeding the FDEP industrial direct exposure SCTLs as identified in Chapter 62-777 of

the Florida Administrative Code (FAC); however, soil contamination above the Florida Department of

Environmental Protection (FDEP) residential soil cleanup target levels (SCTLs) still exists.  This EE/CA

evaluates alternatives for leaving this contamination in place and implementing institutional controls, and

for removing the contaminated soil thereby permitting unrestricted use.



Rev. 1
08/09/02

030102/P 2-1 CTO 0078

2.0  SITE CHARACTERIZATION

2.1 SITE DESCRIPTION AND BACKGROUND

2.1.1 Physical Setting

Site 32 is located in the Main Base Area of NAS Cecil Field (Figure 2-1), just north of the western end of

Crossover Street (formerly 2nd Street) and west of New World Avenue (formerly “D” Avenue) in the area

north of the east-west flightline.  The site includes Buildings 325 and 335 and the adjacent area.  The

portion of the site in the vicinity of Building 325 (approximately 1.4 acres) is a paved fenced storage area,

and the remaining portion of the 2-acre site, located east of the fenced storage area and north of Building

335, is unpaved.  Site 32 is bordered by paved parking lots to the north and south, by another DRMO

Storage Yard to the west, and by Building 68 to the east (Figure 2-2).  The site is an industrial area, and

the reuse plan identifies that this area will continue to be used in that manner.

2.1.2 Site History

Site 32 was referred to in the Base Realignment and Closure (BRAC) NAS Cecil Field Environmental

Baseline Survey (EBS) (ABB-ES, 1994) as Area of Interest (AOI) 32, the Hazardous Material Warehouse

Storage Area.  The site was then referred to as Potential Source of Contamination (PSC) 32 the DRMO

Asphalt Storage Yard (CH2M Hill, 2001; TtNUS, 1999b, 2000a, and 2000b).  Currently the area is

identified as Site 32 and is one of four sites that have been incorporated into OU12 as part of the

Installation Restoration (IR) Program at NAS Cecil Field.

Site 32 was used for initial storage and warehousing of materials as they arrived at the base.  The site

was color-coded gray in the EBS (ABB-ES, 1994) because of hazardous material storage and reported

hazardous material releases at the site.  Historical usage of the property for unpermitted storage of

hazardous materials and first-hand accounts of leaking and poorly maintained drums have been

documented.  ABB Environmental Services, Inc. (ABB-ES) performed a field investigation for the

assessment of sediment, surface soil, and groundwater at AOI 32 in 1996 (ABB-ES, 1996).  

2.1.3 Site Geology and Hydrogeology

Site 32 is located between OU 3, Site 7 and OU 9, Site 37.  No site-specific subsurface geologic

investigation was performed at the DRMO Asphalt Storage Yard.  The geological and hydrogeological

characteristics of the site are assumed to be similar to those described in the Remedial Investigation (RI)

Reports for OU 3, Sites 7 and 8 (ABB-ES, 1997) and OU 9, Sites 36 and 37 (TtNUS, 1999a).
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2.2 PREVIOUS INVESTIGATIONS

Environmental investigations at Site 32 began in 1993 as part of a base-wide EBS.  The following reports

describe the results of investigations conducted prior to the TtNUS investigation at this site:

• EBS Report (ABB-ES, 1994)

• Sampling and Analysis Report (SAR), Area of Interest 32 (ABB-ES, 1996) 

The SAR indicated the following:

• 4-Methylphenol, antimony, barium, lead, nickel, selenium, and vanadium were detected in surface soil

samples collected in the study area at concentrations in excess of the most restrictive of the FDEP

industrial or leachability to groundwater SCTLs or the site-specific NAS Cecil Field Inorganic

Background Data Set (IBDS) screening values (HLA, 1998).  No hexavalent chromium was found in

one reanalyzed surface soil sample that originally exhibited the highest concentration of total

chromium.

• No human health or ecological screening criteria were exceeded in the sediment sample collected

from the stormwater retention pond located in the unpaved area north of Building 335.

• One monitoring well was installed at the site, and all organic compounds and inorganic analytes in

groundwater from this well were below FDEP groundwater cleanup target levels GCTLs (FDEP,

1999) or NAS Cecil Field IBDS screening values.

• No exposure pathways to human or ecological receptors were identified for groundwater.  

• Concentrations of inorganic analytes detected in surface soil at the site might represent a hazard to

human health or the environment if deterioration of the asphalt pavement resulted in an exposure

pathway.  Therefore, a reclassification of the color code from gray to red was recommended.

A summary of sampling locations and detected contaminants exceeding criteria from the previous

investigations is shown on Figure 2-3.

2.3 RECENT FIELD INVESTIGATION

TtNUS conducted seven soil sampling and analysis events at Site 32 between May 1999 and April 2000

to delineate the extent of PAH- and inorganic-contaminated surface and subsurface soil.  The field 
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investigation was performed in accordance with the PSC 32 Sampling and Analysis Work Plans (TtNUS,

1999b and 2000a).  A total of 39 soil samples were collected over the seven phases of the investigation.

• During Phase I, six surface soil samples were collected to determine the extent of contamination at

the DRMO Asphalt Storage Yard.  Two samples, one at a depth interval of 0 to 1 foot below ground

surface (bgs) and one at a depth interval of 1 to 2 feet bgs, were collected at location

CEF-P32-SS-001, which is the former location of sample 04S00201.  The 0- to 1-foot sample

(CEF-P32-SS-001-01) was analyzed for Target Analyte List (TAL) inorganics, Toxicity Characteristic

Leaching Procedure (TCLP) inorganics, and PAHs, and the 1- to 2-foot sample

(CEF-P32-SS-001-02) was analyzed for TAL inorganics and PAHs.  In addition, four surface soil

samples (CEF-P32-SS-002 through CEF-P32-SS-005) were collected at a depth interval of 0 to 1 foot

bgs, from outside each of the four corners of the fenced-in area.  These four samples were analyzed

for TAL inorganics and PAHs.

• During Phase II, seven soil samples were collected, based on the results of Phase I sampling, to

further delineate the extent of PAH and inorganic contamination.  Two samples (CEF-P32-SS-101

and CEF-P32-SS-102) were collected 15 feet north and 15 feet east, respectively, of previous

sampling location CEF-P32-SS-003, at a depth interval of 0 to 1 foot bgs.  Each of these samples

was analyzed for PAHs.  Three samples (CEF-P32-SS-103 through CEF-P32-SS-105) were collected

from the concrete parking lot, approximately 70 feet south of the fenced-in storage area, at equally

spaced intervals.  These samples were analyzed for PAHs and TAL inorganics.  Finally, two soil

samples (CEF-P32-SS-106 and CEF-P32-SS-107) were collected at depth intervals of 1 to 2 feet at

former sampling locations CEF-P32-SS-002 and CEF-P32-SS-003, respectively.  These two samples

were also analyzed for TAL inorganics and PAHs. 

• During Phase III, five soil samples were collected to further delineate the horizontal and vertical

extent of PAH contamination.  The three samples collected at the 0- to 1-foot depth interval included

sample CEF-P32-SS-201, located 15 feet north of previous location CEF-P32-SS-101, sample

CEF-P32-SS-203, located 15 feet east of previous location CEF-P32-SS-102, and sample

CEF-P32-SS-202, located midway between samples CEF-P32-SS-201 and CEF-P32-SS-203.  In

addition, one sample, CEF-P32-SS-204, was collected at a 1- to 2-foot depth interval at previous

sampling location CEF-P32-SS-102, and one subsurface soil sample (CEF-P32-SU-205) was

collected at a 2- to 3-foot depth interval to establish the vertical extent of contamination at previous

location CEF-P32-SS-003.  The samples collected during this phase of the field investigation were

analyzed for PAHs. 
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• During Phase IV, five soil samples were collected to further delineate the horizontal and vertical

extent of PAH contamination.  The four samples collected at the 0- to 1-foot depth interval included

sample CEF-P32-SS-301, located 15 feet north of previous location CEF-P32-SS-201, sample

CEF-P32-SS-302, located 15 feet north of previous location CEF-P32-SS-202, sample CEF-P32-

SS-303, located 15 feet east of previous location CEF-P32-SS-202, and sample CEF-P32-SS-304,

located 15 feet east of previous location CEF-P32-SS-203.  In addition, one subsurface soil sample

(CEF-P32-SU-305) was collected at a 2- to 3-foot depth interval to establish the vertical extent of

contamination at previous location CEF-P32-SS-202.  All samples collected during this phase of the

field investigation were analyzed for PAHs. 

• During Phase V, six soil samples were collected to further delineate the horizontal and vertical extent

of PAH contamination.  The four samples collected at the 0- to 1-foot depth interval included sample

CEF-P32-SS-401, located 15 feet north of previous location CEF-P32-SS-301, sample CEF-P32-

SS-402, located 15 feet north of previous location CEF-P32-SS-303, sample CEF-P32-SS-403,

located 15 feet east of previous location CEF-P32-SS-303, and sample CEF-P32-SS-404, located

15 feet east of previous location CEF-P32-SS-304.  In addition, one sample, CEF-P32-SS-405, was

collected at a 1- to 2-foot depth interval at previous sampling location CEF-P32-SS-304, and one

subsurface soil sample (CEF-P32-SU-406) was collected at a 2- to 3-foot depth interval to establish

the vertical extent of contamination at previous location CEF-P32-SS-304.  All samples collected

during this phase of the field investigation were analyzed for PAHs.

• During Phase VI, five soil samples were collected to further delineate the extent of PAH

contamination identified in previous sampling activities.  The four samples collected at the 0- to 1-foot

depth interval included sample CEF-P32-SS-501, located 15 feet north of previous location CEF-P32-

SS-401, sample CEF-P32-SS-502, located 15 feet east of previous location CEF-P32-SS-401 (along

the top bank of the sedimentation basin), sample CEF-P32-SS-503, located 15 feet north of previous

location CEF-P32-SS-403, and sample CEF-P32-SS-504, located 15 feet east of previous location

CEF-P32-SS-403.  In addition, one sample, CEF-P32-SS-505, was collected at a 1- to 2-foot depth

interval at previous sampling location CEF-P32-SS-202.  All samples collected during this phase of

the field investigation were analyzed for PAHs. 

• Finally, during Phase VII, five soil samples were collected to further delineate the extent of PAH

contamination.  The four samples collected at the 0- to 1-foot depth interval included sample

CEF-P32-SS-601, located 15 feet north of previous location CEF-P32-SS-501, sample CEF-P32-

SS-602, located 15 feet east of previous location CEF-P32-SS-501, sample CEF-P32-SS-603,

located 15 feet north of previous location CEF-P32-SS-504, and sample CEF-P32-SS-604, located

15 feet east of previous location CEF-P32-SS-504.  In addition, one sample, CEF-P32-SS-605, was
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collected at a 1- to 2-foot depth interval at previous sampling location CEF-P32-SS-201.  All samples

collected during this phase of the field investigation were analyzed for PAHs. 

Over the seven phases of sampling, seven field duplicate soil samples were collected for quality

assurance/ quality control (QA/QC) purposes.  Sampling locations for the seven phases of field sampling

are shown on Figure 2-4.

Soil samples were collected as grab samples using plastic, disposable trowels.  Sampling activities were

performed in accordance with the procedures described in the United States Environmental Protection

Agency (U.S. EPA) Region IV Environmental Investigations Standard Operating Procedures and Quality

Assurance Manual (EISOPQAM) (U.S. EPA Region IV, 1996) and the NAS Cecil Field Base-Wide

Generic Work Plan (TtNUS, 1998).  As agreed by the BRAC Cleanup Team (BCT), no rinsate and trip

blanks were collected.  In addition, field blanks were not collected because the decontamination of

sampling equipment was minimal.  

The soil samples were analyzed for PAHs by U.S. EPA Method SW-846 8310, for TAL inorganics by U.S.

EPA Method SW-846 6010B, and for TCLP inorganics using U.S. EPA Method SW-846 1311 followed by

SW 846 6010B/7000A.  Accutest Southeast, in Orlando, Florida, performed the analyses.

2.4 NATURE AND EXTENT OF CONTAMINATION

Analytical results for the soil samples collected during the seven-phased field investigation are shown on

Table 2-1 and 2-2, and complete laboratory data, including those from previous investigations, are

included in Appendix A.  Table 2-1 and 2-2 also compare the results to the most restrictive of the

industrial direct exposure or the leachability to groundwater SCTLs (FDEP, 1999).  This comparison was

conducted to demonstrate the need for initial removal action conducted.  Table 2-3 provides a summary

of the positive analytical results for the soil samples collected at Site 32, the frequencies and ranges of

detection and the locations of the maximum detections.  

2.4.1 Risk Evaluation/Determination Of Cleanup Concentration for Industrial Use

The BCT decided to conduct a removal action to address potential exposures, to address hazardous

substances that may pose a threat of release, and to comply with the reuse planned for this area.  The

reuse plan identified Site 32 as an industrial area.  Some soil samples remaining on site after excavation

activities may have concentrations exceeding FDEP SCTLs, however, land use controls (LUCs) (asphalt

cap maintenance plan) will be put in place and monitored annually to ensure that the site remains free of

risk.  The following sections discuss the human health and ecological risks and identifies how the action

level concentration to achieve industrial SCTLs was determined.
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2.4.1.1 Human Health Risks

The results of the sampling at Site 32 delineated the extent of benzo(a)pyrene (BaP) contamination in

excess of the FDEP industrial SCTL of 500 µg/kg.  It was decided that soil samples with a BaP

concentration greater than three times the FDEP industrial SCTL would be excavated.  Excavation of

these soils ensures protection of human health and groundwater.  Some soil samples remaining on site

after excavation activities were completed may have concentrations in excess of the industrial SCTL, but

the post-excavation exposure concentration was determined to be less than the industrial SCTL.  If the

95 percent upper confidence level (UCL) of the mean is less than the industrial SCTL, protection of

human health is ensured.

Because BaP, a carcinogenic PAH (CPAH), was detected at concentrations greater than its industrial

SCTL, the BCT agreed that CPAHs should be regarded as a family of compounds and their

concentrations should be defined in terms of benzo(a)pyrene equivalents (BaPEqs).  To ensure

protection of human health and groundwater, the post-excavation exposure concentration of BaPEqs also

should be less than the industrial SCTL.  Total BaPEq concentrations were derived for each sample using

the U.S. EPA toxicity equivalent factors (TEFs) (U.S. EPA, 1995).  If a specific PAH within a sample was

not detected, one-half its detection limit was used in the calculation of BaPEq.  If no CPAHs were

detected within a sample, one-half the detection limit of BaP was used in the calculation.  

The exposure concentration is represented best by the 95 percent UCL of the mean.  The excavated

sample points were replaced with clean fill from the North Fuel Farm (NFF) (Clean Pile 7).  The data for

this clean fill are presented in Appendix B.  BaP was not detected in this soil.  Therefore, to calculate the

post-excavation exposure concentration for BaP, the removed samples were replaced with a BaP

concentration of 19 µg/kg, a value equal to one-half its detection limit.  To calculate the post-excavation

exposure concentration for BaPEq, the BAPEq concentrations of removed samples were replaced with a

BaPEq concentration of 124 µg/kg, based on data collected from the NFF (Clean Pile 7), as

demonstrated in Table 2-4. 

Samples with BaP concentration in excess of 1,500 µg/kg (three times the industrial SCTL of 500 µg/kg)

were excavated and disposed in a permitted solid waste disposal facility.  The removal of these samples,

in combination with other samples that were excavated, resulted in post-remediation concentrations of

218 µg/kg for BaP and 304 µg/kg for BaPEq, values less than industrial SCTL for BaP.  Therefore, a

human health Preliminary Risk Evaluation (PRE) is not required.
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2.4.1.2 Ecological Risks

Site 32 is located in a highly developed portion of Cecil Field.  The site consists largely of the asphalt

storage yard and Buildings 325 and 335.  Parking lots, paved streets, and other buildings surround the

site.  Ecological habitat consists of an area of turf grass north of Building 335 and a retention pond.  The

retention pond is approximately 110 feet in length and 30 feet wide.  The northern two-thirds of the pond

are normally dry, except immediately following rain events.  There is no aquatic vegetation in this portion

of the pond; instead, it is gravel covered.  The southern two-thirds of the pond are vegetated by a thick

growth of cattails.  Water in the southern portion of the pond is generally shallow.  The use of Site 32 by

ecological receptors is limited to the turf grass area and the retention pond.  The turfgrass area is utilized

by receptors typically found in urban and industrial areas, such as various terrestrial invertebrates, lizards,

songbirds, and exotic rodents such as the Norway rat, black rat, and house mouse.  Aquatic invertebrates,

minnows, reptiles, and amphibians probably utilize the retention pond.  Wading birds probably forage

occasionally in the pond.  

Ecological risks to receptors in the retention pond were previously investigated and sediment analytes did

not exceed ecological screening criteria (ABB-ES, 1996).  Therefore, no further investigation of ecological

risk associated with the retention pond was conducted.  

A drainage ditch is located to the west of the paved DRMO Storage Yard.  At its closest point to the site,

approximately 150 feet from the western edge of the paved yard, the ditch flows north to south.  South of

the site, the ditch bends to the west and after several hundred feet eventually proceeds past the

wastewater treatment plant and into Lake Fretwell.  Runoff from the paved storage yard could proceed to

the drainage ditch, however, this runoff does not contact the impacted soil beneath the asphalt pavement.

Groundwater beneath the site could enter the ditch during seasonal high water table levels, however,

samples collected from two monitoring wells located between the paved storage yard and the drainage

ditch did not exceed FDEP GCTLs and/or IBDS background criteria.  An extensive ecological risk

evaluation was performed on the ditch from the DRMO to the wastewater treatment plant and the results

of this evaluation can be found in the Draft Technical Memorandum for PSC 44 (TtNUS, 2001).

Table 2-4 summarizes the analytical results of surface soil samples collected at Site 32.  Surface soil

samples from the excavated area are excluded from Table 2-4, as are soil samples collected in 1995 from

underneath the pavement of the asphalt storage yard.  Thus, the data in Table 2-3 differ from data shown

in Table 2-4.  Ecological screening values in Table 2-5 are those of U.S. EPA Region IV (U.S. EPA,

2000a; U.S. EPA, 2000b).  As shown in Table 2-5, concentrations of all metals were less than NAS Cecil

IBDS concentrations (HLA, 1998).  Concentrations of several PAHs exceeded Region IV ecological

screening values.  Contaminants generally fall into two classes:  chemicals for which the exposure route 
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of concern is direct contact, and chemicals for which the exposure route of concern is the food chain

(U.S. EPA, 2000b).  PAH compounds fall in the first category, because PAHs do not biomagnify in the

food web and PAHs present at the concentrations measured at Site 32 would not bioaccumulate.  Thus,

toxicity through direct contact is the only applicable exposure route for PAHs at the site.  Based on the

terrestrial habitat at Site 32 and on measured concentrations from PAH, potential risks of PAHs at Site 32

are limited to soil invertebrates such as earthworms.  Extensive use of the site by larger receptors such as

birds and mammals is negligible due to the industrial character of the site.  

In summary, Site 32 and the adjacent areas provide only limited terrestrial habitat of poor quality in an

industrial setting.  Terrestrial receptors consist of species acclimated to urban and industrial conditions.

Based on analytical data from surface soil samples, potential risks are minor and are limited to soil

invertebrates from PAHs.  The area of contamination is relatively small (approximately 100 feet by

40 feet).  With the above factors in mind, ecological risks appear to be negligible. 

2.5 PREVIOUS REMOVAL ACTION

Based on the results of the sampling and analysis and the statistical analysis discussed in Section 6.0, a

remedial design (dig and haul package) was prepared for excavation of the delineated area of BaP

contamination greater than 1,500 µg/kg (TtNUS, 2000b).

A single excavation area of approximately 702 square feet was delineated based on sample locations

where the analytical results were less than a BaP concentration of 1,500 µg/kg, a value equal to three

times the industrial SCTL.  The estimated excavation volume for an excavation 3 feet deep is

approximately 78 cubic yards (TtNUS, 2000b).  The excavation limits are shown on Figure 2-5.

In addition to the removal action described above, the parking lot asphalt pavement, which acts as a cap

over contaminated soil near Building 325, must be left in place and intact.  LUCs for this area will include

the requirement that the pavement must be left in place and maintained in good condition by the owner of

the property.

The Navy’s Remedial Action Contractor (RAC), CH2M Hill Constructors, Inc., conducted the source

removal activities for Site 32 on August 23, 2000.  The RAC excavated, transported, and disposed of

141.51 tons of PAH-contaminated soil and restored the site to pre-excavation conditions.  Soil samples

were collected and analyzed for waste characterization before the excavation began.  The excavated soil

was transported and disposed off site on the same day that it was excavated.

The soil was excavated using a hydraulic track excavator and direct loaded into a tarp-covered dump

truck, provided by Beaver Bulk Trucking for transportation and disposal.  Soils were excavated to the
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horizontal excavation limits shown on Figure 2-5 and the vertical excavation limit of 3 feet bgs, as

specified in the Removal Action Design Package, which was included in the Action Memorandum for

PSC 32 (TtNUS, 2000b).  The excavated soil was transported to the Broadhurst Landfill in Jessup,

Georgia.

The material used to backfill the excavation was certified clean fill brought in from the NFF at NAS Cecil

Field (Clean Pile 7).  The site was then graded and seeded with a mixture of brown millet, rye, bahia

grass, fertilizer, and mulch.  No confirmatory sampling and analyses were required based on the

specifications outlined in the Action Memorandum for PSC 32 (TtNUS, 2000b). 

Detailed information on the remedial activities, including photographs, copies of the soil manifests,

certificates of disposal, and certificate of clean fill is provided in the Source Removal Report

(CH2M Hill, 2001).
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3.0  IDENTIFICATION OF REMEDIAL ACTION OBJECTIVES

This section develops the RAOs and derives preliminary remediation goals (PRGs) for the contaminated

media.  The regulatory requirements and guidances [e.g., Applicable or Relevant and Appropriate

Requirements (ARARs)] that may potentially govern remedial activities are presented in this section.  In

addition, this section presents the chemicals of concern (COCs) identified at the site and the conceptual

pathways through which these chemicals may affect human health and derives the environmental media

of concern.  The PRGs for the contaminated media are developed in this section, and general response

actions (GRAs) that may be suitable to achieve the PRGs are presented.  Finally, this section presents an

estimate of the volumes of contaminated media.

3.1 REMEDIAL ACTION OBJECTIVES

The purpose of this section is to develop RAOs for Site 32 at NAS Cecil Field, Jacksonville, Florida.  The

RAOs are medium-specific goals that define the objective of conducting remedial actions to protect

human health and the environment.  The RAOs specify the COCs, potential exposure routes and

receptors, and an acceptable range contaminant level (i.e., PRGs) for the site.  RAOs may be developed

to permit consideration of a range of treatment and containment alternatives.  This EE/CA addresses soil

contamination at Site 32.  To protect the public from potential current and future health risks, as well as to

protect the environment, the following RAOs have been developed:

• Prevent unacceptable risk from exposure to soil with concentrations of PAHs and inorganics in

excess of the FDEP residential SCTL.

• Address the potential risk of transfer of organic and inorganic contamination from soil to groundwater

from soils with concentrations that exceed the FDEP SCTL for leachability.

3.2 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs) AND TO

BE CONSIDERED CRITERIA (TBCs)

3.2.1 Chemical-Specific ARARs and TBCs

The tables contained within this section present a summary of Federal and State chemical-specific

ARARs and TBCs.  These ARARs and TBCs provide some medium-specific guidance on “acceptable” or

“permissible” concentrations of contaminants.  Tables 3-1 and 3-2 present a list of Federal and State of

Florida chemical-specific ARARs and TBCs for this EE/CA.
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3.2.2 Location-Specific ARARs and TBCs

Tables 3-3 and 3-4 present a list of Federal and State of Florida location-specific ARARs and TBCs for

this EE/CA.  These ARARs and TBCs place restrictions on concentrations of contaminants or the conduct

of activities based upon the site’s particular characteristics or location.  

3.2.3 Action-Specific ARARs and TBCs

Action-specific ARARs and TBCs are presented in Section 3.5, along with a discussion of GRAs.

3.3 MEDIUM OF CONCERN

Based upon the discussion in Section 2.0 involving toxicity and risk assessment for both human and

ecological receptors, the medium of concern at Site 32 was determined to be soil.

3.4 CHEMICALS OF CONCERN FOR REMEDIATION

Previous sampling identified several chemicals in the soil as a concern to human receptors.  Post-

removal action soil analytical data were compared to the FDEP SCTLs for direct residential exposure and

leachability to groundwater.  BaPEq and lead were detected in soil above the FDEP SCTLs for direct

residential exposure and 4-methlyphenol, nickel, selenium, antimony, vanadium, and barium were

detected in soil above the FDEP SCTLs for leachability to groundwater and were therefore retained as

COCs.

3.5 PRELIMINARY REMEDIATION GOALS

A PRG is the target concentration to which a COC must be reduced within a particular medium of

concern to achieve one or more of the established RAOs.  PRGs are developed to ensure that

contaminant concentration levels left on site are protective of human and ecological receptors. 

For Site 32, soil PRGs were established based on the following criteria:

• Protection of human health from direct exposure to contaminated soil in excess of residential criteria.

• Compliance with ARARs and TBCs to the extent practicable.
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Accordingly, the following soil PRGs were established:

PRGs(1) (µg/kg)COC
Residential
Exposure

Leachability to
Groundwater

Pick-up Level(2)

ORGANIC
BaP 100 8,000 204
4-methylphenol 3 x 106 30 30
BaPEq 100 8,000 272
INORGANIC
Lead 400 NA 400
Nickel 110 130 110
Selenium 390 5 5
Vanadium 15 980 15
Barium 110 1600 110
Antimony 26 5 5

1 FDEP SCTLs for direct residential exposure and leachability from soil to
groundwater (FAC 62-777, August 1999).

2 Concentration requiring removal to achieve 95% UCL to be in compliance with
FDEP SCTLs.

3.6 GENERAL RESPONSE ACTIONS AND ACTION-SPECIFIC ARARs

GRAs are broadly defined remedial approaches that may be used (by themselves or in combination with

one or more of the others) to attain the RAO.  Action-specific ARARs and TBCs are those regulations,

criteria, and guidances that must be complied with or taken into consideration during remedial activities

on site.

3.6.1 General Response Actions

GRAs describe categories of actions that could be implemented to satisfy or address a component of the

RAOs for the site.  Remedial action alternatives will then be composed using GRAs singly or in

combination to meet the RAOs.  The remedial action alternatives, composed of GRAs, will be capable of

achieving the RAOs for each contaminated medium at the site.  
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The following GRAs will be considered for soil at Site 32:

• No action

• Limited action (institutional controls and monitoring)

• Removal

• Treatment

• Disposal

3.6.2 Action-Specific ARARs

Action-specific ARARs and TBCs are technology- or activity-based regulatory requirements or guidance

that would control or restrict remedial action.  Tables 3-5 and 3-6 present a list of Federal and State

action-specific ARARs and TBCs for this EE/CA.

3.7 ESTIMATED VOLUMES OF CONTAMINATED MEDIA EXCEEDING RESIDENTIAL

CRITERIA

Based on previous sampling results, it is assumed that the first foot of soil below the asphalt pavement

area has inorganic contamination exceeding residential and/or leachability FDEP SCTLs.  BaP

contamination outside the paved area (in the area where the previous removal action was conducted to

industrial criteria) also exists above the residential criteria.  The previous removal action removed soil

samples with a BaP concentration greater than three times the FDEP industrial SCTL or leachability

SCTL.  

Additional soil removal would be needed to ensure compliance with the residential SCTL.  Some soil

samples remaining on site after an excavation to residential criteria would have concentrations in excess

of the residential SCTL, but the resulting exposure concentration would be less than the residential SCTL.

If the upper confidence level (UCL) is less than the residential SCTL, protection of human health is

ensured.

Calculation of the pickup level for the residential scenario was conducted as previously agreed upon by

the BCT for the industrial removal action and discussed in Section 2.4.1.1 of this document.  The

additional soil samples requiring removal are presented in Table 3-7.

Samples with BaP concentration in excess of 200 µg/kg would be excavated and disposed in a permitted

solid waste disposal facility.  The removal of these samples would result in post-remediation

concentrations of 32 µg/kg for BaP and 100 µg/kg for BaPEq, values less than BaP’s residential SCTL.

Therefore, a human health PRE would not be required.
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3.7.1 Estimated Volume of Contaminated Soil

Based on the analytical results, it was established that the paved area has soil contamination in excess of

PRGs, covering an area approximately 1.45 acres or 62,915 square feet.  Additional soil removal to

achieve residential unrestricted use would also be required in the area north of Building 335 for a total

area, including paved and unpaved areas, of 70,274 square feet.  The removal area is as shown on

Figure 3-1.  Soil contamination is estimated to extend 1 foot below the asphalt cover, 1 foot bgs outside

the paved area, and 2 feet bgs in a small area north of Building 335.  The total volume of asphalt to be

removed is approximately 1,165 cubic yards, and approximately 2,627 cubic yards of contaminated soil

are estimated to require removal.
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4.0  IDENTIFICATION AND ANALYSIS OF REMOVAL ACTION ALTERNATIVES

The following alternatives for soil remediation have been developed for Site 32:

1. No Action

2. Institutional Controls and Monitoring

3. Excavation and Off-Base Treatment and Disposal

A description and detailed analysis of these alternatives are provided in the following sections.

4.1 ALTERNATIVE 1: NO ACTION

This alternative is a "walk-away" alternative that is required under CERCLA to establish a basis for

comparison with other alternatives.  Under this alternative, the property would be released for unrestricted

use.  This alternative cannot be selected if waste remains on site.

4.1.1 Effectiveness

Overall Protection of Human Health and the Environment

Alternative 1 would not provide protection of human health and the environment.  The potential for direct

human and ecological exposure to contaminated soil under a future residential land use scenario would

remain, leading to unacceptable risks.  The potential would also continue to exist for the undetected

migration of soil COCs to groundwater. 

Compliance with ARARs and TBCs

Alternative 1 would not comply with chemical-specific ARARs and TBCs because no action would be

taken to reduce concentrations of COCs.  Alternative 1 would also not comply with location-specific

ARARs.  Action-Specific ARARs are not applicable. 

Long-Term Effectiveness and Permanence

Alternative 1 would have no long-term effectiveness and permanence because contaminated soil would

remain on site.  Because there would be no institutional controls to prevent residential development, the

potential would exist for future unacceptable risk to human receptors.  Residential development of Site 32

could also result in unacceptable risk to a correspondingly increased population of ecological receptors

from exposure to contaminated soil.  Because there would be no monitoring, the possible migration of soil
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COCs to groundwater would not be detected.  Although COCs concentrations might eventually decrease

to acceptable levels through natural attenuation, no monitoring would be conducted to verify this.

Reduction of Toxicity, Mobility, or Volume through Treatment

Alternative 1 would not reduce the toxicity, mobility, or volume of COCs through treatment because no

treatment would occur.  Some reduction of toxicity or volume might occur through natural dispersion,

dilution, or other attenuation process, but no monitoring would be performed to verify this.  

Short-Term Effectiveness

Because no action would occur, implementation of Alternative 1 would not pose any risks to on-site

workers or result in adverse impacts to the local community and the environment.  

Alternative 1 would not achieve the RAOs and, although the soil PRGs might eventually be achieved

through natural attenuation, it would not be known when.

4.1.2 Implementability

Alternative 1 would be readily implementable because there would be nothing to implement.  The

technical feasibility criteria, including constructability, operability, and reliability, are not applicable.  The

implementability of administrative measures is not applicable because no such measures would be taken.

4.1.3 Cost

There would be no costs associated with Alternative 1.

4.2 ALTERNATIVE 2: INSTITUTIONAL CONTROLS AND MONITORING

Alternative 2 is illustrated on Figure 4-1 and would consist of two major components:  institutional controls

and monitoring.

Component 1: Institutional Controls

Institutional controls would consist of limiting land use to industrial purposes.  LUCs would be prepared

and implemented to ensure that, prior to any development at Site 32, adequate measures would be taken

to minimize adverse human health and environmental effects.  In particular, these LUCs would prevent

residential development of Site 32, and provide that maintenance of the asphalt cap or pavement would

be required by the property owner.
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Annual physical inspections of the property to ensure that all LUCs are being complied with, would be 

conducted by Navy personnel, or other party designated by the Navy, and reported to both U.S. EPA and 

FDEP. 

Component 2: Monitoring 

Monitoring would consist of checking COCs concentrations by advancing soil borings in the contaminated 

area and in the area of known organic contamination and field testing the samples collected at various 

depths for organic vapor analysis (OVA). For each boring, the sample with the highest OVA reading or 

highest inorganic concentration, based on previously collected data, would also be analyzed for location- 

specific COCs by a fixed-base laboratory. Monitoring would also consist of collecting groundwater 

samples from existing and proposed wells within and downgradient to the contaminated soil area and 

analyzing these samples for volatile organic compounds (VOCs), semivolatile organic compounds 

(SVOCs), and inorganics. 

Monitoring would be conducted for 30 years, and the data would be evaluated to determine the need for 

additional remedial action at the site. Sampling frequency would be on a 5-year basis. Each sampling 

round would consist of advancing and sampling four soil borings and sampling two monitoring wells. 

Every 5 years, site reviews, including evaluation of sampling data, would be conducted to evaluate the 

continued adequacy of the remedial alternative. These site reviews would be required because this 

alternative would allow contaminants to remain in soil at levels that exceed PRGs. 

If the 5-year site reviews indicate that COCs beneath the asphalt pavement are migrating beyond the 

DRMO Storage Yard, the site will be reevaluated at that time to determine whether excavation and 

disposal of all or part of the impacted soil beneath the asphalt pavement would be necessary, or whether 

a groundwater treatment system would have to be installed. Likewise, if the annual inspection of the 

asphalt cap indicates that it is not being properly maintained causing COCs to migrate in the groundwater 

beyond the site, the site will also be reevaluated to determine if additional groundwater treatment or 

excavation of contaminated soils are required. 

As part of the change of Site 32 from military to private ownership, provisions would be incorporated into 

the property transfer documents to ensure continuation of the above-described monitoring. 

0301 02/P 4-4 CTO 0078 
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4.2.1 Effectiveness

Overall Protection of Human Health and the Environment

Alternative 2 would be protective of human health and the environment.  Maintenance of the pavement

would prevent exposure to contaminated soil.

Institutional controls restricting Site 32 to industrial use would be protective of human health by preventing

unacceptable risks to future residents from direct exposure to contaminated soil.  

Monitoring would be protective of the environment by detecting the potential migration of soil COCs to

groundwater.

Compliance with ARARs and TBCs

Alternative 2 would not comply with chemical-specific ARARs and TBCs because COC concentrations

would not actively be reduced.  However, chemical-specific ARARs might eventually be achieved through

natural attenuation.  Alternative 2 would comply with all location- and action-specific ARARs and TBCs.  

Long-Term Effectiveness and Permanence

Alternative 2 would provide long-term effectiveness and permanence.  Although soil COC concentrations

would not be actively reduced, risks to human health and the environment would be minimized through

land use restrictions and monitoring.

Restricting Site 32 to industrial use and maintaining the integrity of the paved area would effectively and

permanently prevent its development as a residential area, thereby preventing unacceptable risk from

direct exposure of future residents and of an increased ecological population to contaminated soil.

Long-term monitoring would effectively detect potential migration of soil COCs to the groundwater.

Reduction of Toxicity, Mobility, or Volume through Treatment

Alternative 2 would not reduce the toxicity, mobility, or volume of contaminants through treatment

because no treatment would occur.  Some reduction in toxicity and volume might occur through natural

attenuation, and this would be verified through monitoring.
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Short-Term Effectiveness

Alternative 2 would have minimal short-term effectiveness concerns.  Any exposure of workers to

contaminated soil during the collection of soil samples and the maintenance and sampling of existing and

proposed monitoring wells would be minimized by appropriate personal protection equipment (PPE) and

compliance with site-specific health and safety procedures.  Implementation of institutional controls and

monitoring would not adversely impact the surrounding community or the environment.  

The RAOs would be achieved immediately upon implementation of institutional controls and monitoring.

Eventual attainment of PRGs through natural attenuation would be determined through monitoring.

4.2.2 Implementability

Alternative 2 would be readily implementable.

Maintenance of monitoring wells and paved areas, sampling and analysis of soil and groundwater, and

performance of regular site inspections and 5-year reviews could readily be accomplished.  The

resources, equipment, and materials required for all these activities are readily available.

The administrative aspects of Alternative 2 would be relatively simple to implement.  No construction

permit would be required for this alternative.  As part of the change of the site from military to private

ownership, appropriate provisions will be incorporated into the property transfer documents to ensure

continued implementation of land use restrictions and monitoring.

4.2.3 Cost

The estimated costs for Alternative 2 are as follows.  These costs have been rounded to the nearest

$1,000 to reflect the preliminary nature of the estimates:

• Capital Cost: $11,000

• Year by O&M Cost: $1,000/year and $13,000 every 5 years

• 30-Year Net Present Worth: $50,000

A detailed cost estimate for this alternative is provided in Appendix C.

4.3 ALTERNATIVE 3: EXCAVATION AND OFF-BASE TREATMENT AND DISPOSAL

Alternative 3 is illustrated on Figure 4-2 and would consist of two major components:  excavation and off-

base transportation and treatment and disposal.
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Component 1: Excavation 

Soil contaminated with concentrations of COCs in excess of the cleanup value required to achieve the

95 percent UCL in order to obtain the FDEP SCTLs for direct residential exposure or FDEP leachability

SCTLs will be excavated.  Pre-excavation sampling would be conducted in order to verify the exact extent

of the contamination.

The asphalt area measures 62,915 square feet and is 6 inches thick, resulting in a volume of 1,165 cubic

yards.  The next 1 foot of soil below the asphalt is assumed to be impacted, resulting in a volume of

2,330 cubic yards.  An area outside the paved area, not previously excavated, is approximately

7,359 square feet in size, as shown on Figure 3-1.  Of this area, 6,727 square feet would be excavated to

a depth of 1 foot and 672 square feet would be excavated to depth of 2 feet bgs.  This corresponds to a

volume of approximately 296 cubic yards of excavated material.  After completion of excavation, the

sidewalls and the bottom of the excavated areas would be sampled and analyzed to confirm that the

PRGs have been met.  Following excavation, the excavated areas would be backfilled with clean fill and

graded, and the site would be restored to pre-excavation conditions.  Because a large portion of the

excavated area consists of paved parking lots, it is assumed that on-site screening, crushing, and

grinding would be required to reduce the particle size of at least part of the excavated material to less

than 3 inches, as typically required by treatment, storage, and disposal facilities (TSDFs).

Component 2:  Off-Base Transportation and Treatment and Disposal

The excavated soil would be transported to an off-base permitted TSDF for possible treatment and

disposal.  The exact nature and extent of treatment would be determined by the TSDF, based upon actual

analysis of the contaminated soil and the requirements of the TSDF permit.  Soil with high concentrations

of inorganics may have to be chemically fixated and solidified.  The TSDF may require bench-scale

treatability tests to be performed to determine optimum treatment. 

The treated soil would then be disposed.  It is assumed that the treated soil would be nonhazardous and

would be disposed in a Resource Conservation and Recovery Act (RCRA) Subtitle D type landfill.

Samples of the treated soil would be collected and analyzed to ensure that the soil complies with the

TSDF landfill permit.

4.3.1 Effectiveness

Overall Protection of Human Health and the Environment

Alternative 3 would be protective of human health and the environment. 
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Excavation of soil with concentrations of COCs in excess of FDEP SCTLs for direct residential exposure

would eliminate the potential for unacceptable human health risk in case of residential development of the

site.  Excavation of contaminated soil would also minimize the potential for soil COCs to migrate to the

groundwater.

Off-base treatment and disposal of the excavated soil at a permitted TSDF would protect human health

and the environment.

Some short-term risks could be incurred by workers from exposure to contaminated soil and thermal

desorption during on-site remedial activities.  However, the potential for exposure would be minimized by

the implementation of engineering controls (e.g., dust suppression, offgas treatment), the wearing of

appropriate PPE, and compliance with Occupational Safety and Health Administration (OSHA)

regulations and site-specific health and safety procedures.  Any potential negative short-term impacts to

the surrounding community and environment from fugitive emissions and/or spillage of contaminated soil

could be minimized through the implementation of appropriate engineering controls (e.g., offgas

treatment, perimeter air monitoring, spill prevention procedures, etc.).

Compliance with ARARs and TBCs

Alternative 3 would comply with all chemical-, location-, and action-specific ARARs and TBCs.  

Long-Term Effectiveness and Permanence

Alternative 3 would provide long-term effectiveness and permanence.

Excavation of soil with concentrations of COCs in excess of FDEP SCTLs for direct residential exposure

would effectively eliminate the potential for unacceptable human health risk in case of residential

development of the site.  Excavation would also effectively minimize the potential for COCs to migrate

from soil to groundwater.  Off-base treatment and disposal would effectively minimize any adverse impact

from contaminated soil on human health and the environment.

Reduction of Toxicity, Mobility, or Volume through Treatment

Alternative 3 would reduce toxicity, mobility, and volume of contaminants through treatment.

Approximately 3,792 cubic yards of material, including 2,627 cubic yards of soil and 1,165 cubic yards of

asphalt, would be removed from Site 32 by this alternative.  Mobility of COCs would be reduced in that

portion of the excavated soil that may be treated by chemical fixation/solidification.
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Short-Term Effectiveness

Implementation of the excavation and off-base treatment and disposal components of Alternative 3 could

expose construction workers to contaminated soil.  This potential for exposure would be minimized by the

implementation of engineering controls such as dust suppression and air-quality monitoring.  The

potential for worker exposure would be further reduced by the wearing of appropriate PPE and

compliance with applicable OSHA regulations and proper site-specific health and safety procedures.  

Implementation of the excavation, treatment, and off-site disposal components is not expected to

adversely impact either the surrounding community or the environment.  However, measures such as spill

prevention and containment, erosion and sedimentation control, perimeter air monitoring, and traffic

control would be taken to ensure that the impact remains acceptable.

Alternative 3 could be completed in approximately 2 months and would achieve the RAOs and attain the

soil PRGs at completion.

4.3.2 Implementability

Alternative 3 would be easily implementable.

The excavation component of this alternative could be performed with normal construction equipment,

resources, equipment, and materials that would be readily available for this purpose.  Because the

excavation would be limited to 2 feet bgs, the need for shoring and dewatering would be minimal,

although care would have to be taken not to undermine the foundations of existing buildings.  Other

existing site structures such as parking lots and utility lines would need to be removed or moved and

restored or replaced after excavation. 

Permitted TSDFs with soil treatment and nonhazardous landfilling capabilities are available, which would

make implementation of this alternative relatively easy.  

The administrative aspects of Alternative 3 would be relatively simple to implement.  A construction permit

would have to be obtained and the off-site transportation and disposal of the excavated soil would require

the completion of relatively numerous administrative procedures that, while constituting a significant

effort, could readily be accomplished.  
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4.3.3 Cost

The estimated costs for Alternative 3 are as follows.  These costs have been rounded to the nearest

$1,000 to reflect the preliminary nature of the estimate:

• Capital Cost: $676,000

• Yearly O&M Cost: $0

• NPW: $676,000

A detailed cost estimate for this alternative is provided in Appendix C.
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5.0  COMPARATIVE ANALYSIS OF REMEDIAL ACTION ALTERNATIVES

This section compares the analyses that were presented for each of the remedial alternatives in

Section 4.0 of this EE/CA.  The criteria for comparison are identical to those used for the detailed analysis

of individual alternatives.

5.1 COMPARISON OF SOIL REMEDIAL ALTERNATIVES BY CRITERIA

The following remedial alternatives for soil are being compared in this section:

• Alternative 1: No Action

• Alternative 2: Institutional Controls and Monitoring

• Alternative 3: Excavation and Off-Base Treatment and Disposal

5.1.1 Overall Protection of Health and Environment

Alternative 1 would not provide protection of human health and the environment because the potential

would remain for residential development that would result in an unacceptable risk due to direct exposure

of human and ecological receptors to contaminated soil.  However, under the current use, this alternative

would provide adequate protection of human health and the environment.  The major threat from soil

contamination at Site 32 would be the migration of soil COCs to the groundwater and, because no

monitoring would be performed, this migration would remain unknown.

Alternative 2 would be protective of human health and the environment.  Institutional controls would

provide protection by preventing residential development.  Monitoring would provide protection by

detecting potential migration of soil COCs to the groundwater.

Alternative 3 would be more protective than Alternative 2.  Soil contaminated above PRGs would be

excavated and taken to an off-base permitted TSDF for treatment and disposal. 

5.1.2 Compliance with ARARs and TBCs

Alternative 1 would not comply with chemical-specific ARARs.  No action-specific ARARs or TBCs apply

to this alternative.

Alternative 2 would not comply with chemical-specific ARARs.  This alternative would comply with all

location- and action-specific ARARs and TBCs.
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Alternative 3 would comply with all State and Federal chemical-, location-, and action-specific ARARs and

TBCs. 

5.1.3 Long-Term Effectiveness and Permanence

Alternative 1 would have very limited long-term effectiveness and permanence because contaminated soil

would remain on site.  Because there would be no institutional controls to prevent residential

development, the potential would continue to exist for unacceptable risk to possible future residents.

Residential development at Site 32 could also result in unacceptable risk to a correspondingly increased

population of ecological receptors from exposure to contaminated soil.  Because there would be no

monitoring, potential migration of soil COCs to groundwater would go undetected.

Alternative 2 would have long-term effectiveness and permanence.  Institutional controls, including

prevention of residential development, would effectively and permanently reduce the risk from direct

exposure of human and ecological receptors to contaminated soil.  Long-term monitoring would be

effective for the detection of potential migration of soil COCs to the groundwater.

Alternative 3 would offer the best long-term effectiveness and permanence.  Soil contaminated above the

PRGs would be excavated and taken to a permitted off-base TSDF.  These remedial actions would

effectively and permanently eliminate the risk from direct exposure to contaminated soil and the potential

for soil COCs to migrate to the groundwater. 

5.1.4 Reduction of Toxicity, Mobility, or Volume through Treatment

Alternatives 1 and 2 would not achieve reduction of toxicity, mobility, or volume of contaminants through

treatment.  Both alternatives might achieve some reduction of contaminant toxicity and volume through

natural processes. 

Alternative 3 would best reduce contaminant toxicity, mobility, and volume through treatment.

Alternative 3 would remove approximately 2,627 cubic yards of contaminated soil and 1,165 cubic yards

of asphalt.  The excavation of contaminated soil at Site 32 would permanently reduce the volume of

COCs.  Off-base treatment and disposal would irreversibly reduce toxicity and mobility.  

5.1.5 Short-Term Effectiveness

Implementation of Alternative 1 would not result in risks to site workers or adversely impact the

surrounding community or environment because no remedial activities would be performed.  Alternative 1
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would not achieve the RAOs, although the soil PRGs might eventually be achieved over time through

natural processes (this would not be verified through monitoring).

Implementation of Alternative 2 would result in a slight possibility of exposing site workers to

contaminated soil during the sampling of soil and groundwater.  However, the risk of exposure would be

effectively controlled by wearing appropriate PPE and complying with proper site-specific health and

safety procedures.  Implementation of Alternative 2 would not adversely impact the surrounding

community or environment.  Alternative 2 would immediately achieve the RAOs, and the eventual

attainment of the PRGs through natural attenuation would be determined through monitoring.

Implementation of Alternative 3 would result in a significant possibility of exposing construction workers to

contaminated soil during the excavation and off-base transportation, treatment, and disposal activities.

However, these risks of exposure would be effectively controlled by the implementation of engineering

controls (e.g., dust suppression, offgas treatment), by the wearing of appropriate PPE, and by compliance

with applicable OSHA regulations and proper site-specific health and safety procedures.  

With the implementation of Alternative 3, there would be a slight risk to the surrounding community during

the transportation of the contaminated soil to the off-base TSDF.  This risk would be controlled through

adherence to Department of Transportation (DOT) regulations and implementation of traffic control and

spill prevention measures.  Alternative 3 would achieve the RAOs and PRGs within approximately 2

months.

5.1.6 Implementability

Alternative 1 would be very simple to implement because no action would occur.

Alternative 2 would be relatively easy to implement.  Preparation and implementation of LUCs to restrict

Site 32 to industrial use could be readily accomplished.  Installation of new monitoring wells, maintenance

and sampling of new and existing wells, and performance of 5-year reviews as part of the monitoring

component could also be readily accomplished.  Resources, equipment, and materials are available for

all these tasks.  The administrative implementability of institutional controls and monitoring would also be

relatively easy.  As part of change of the site from military to private ownership, appropriate provisions will

be incorporated into the property transfer documents to ensure the continuation of these controls and

monitoring.

Alternative 3 would be slightly more difficult to implement than Alternative 2.  This alternative would

consist of excavation and off-base treatment and disposal of contaminated soil.  Off-base permitted

TSDFs are available, which makes the implementation of this alternative relatively easy.  Alternative 3
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would not require long-term monitoring.  The ease of administrative implementation of Alternative 3 would

be similar to that of Alternative 2, because the alternative would also require a construction permit.

Although it would not require institutional controls, it would require manifesting of the excavated soil.

5.1.7 Cost

The capital and O&M costs and NPW of the soil alternatives are as follows.  Costs have been rounded to

the nearest $1,000 to reflect the preliminary nature of the estimates.  Detailed cost estimates are provided

in Appendix C.

Alternative Capital ($) Yearly of O&M ($) NPW ($)
1 $0 $0 $0
2 $11,000 $3,000 $50,000
3 $676,000 $0 $676,000

5.2 SUMMARY OF COMPARATIVE ANALYSIS OF SOIL REMEDIAL ALTERNATIVES

Table 5-1 summarizes the comparative analysis of the three soil remedial alternatives.
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6.0  RECOMMENDED REMEDIAL ACTION ALTERNATIVE

This section provides a recommendation for selection of an alternative to address soil contamination

identified at Site 32.  As presented in the previous sections, the evaluated alternatives include:

• Alternative 1: No Action

• Alternative 2: Institutional Controls and Monitoring

• Alternative 3: Excavation and Off-Base Treatment and Disposal

It is not acceptable to select the No Action alternative, and this alternative is used only for comparison.

Both Alternatives 2 and 3 are effective in achieving their designed objectives, are technically feasible,

comply with regulatory requirements, and are relatively easy to implement.  Alternative 2 is less

expensive, but Alternative 3 will permit unrestricted use of the site.

Site 32 has been identified in the reuse plan as an industrial area, and it is anticipated that the asphalt

pavement area will continue to be used in the manner for which it was constructed.  It is therefore

recommended that the lower cost Alternative 2 be selected and that a LUCs be prepared and

implemented rather than additional costly excavation in order to have unrestricted use of this site with no

LUCs.
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