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1.0 INTRODUCTION

1.1 PURPOSE AND SCOPE

Tetra Tech NUS, Inc. (TtNUS), under contract to Southern Division, Naval Facilities Engineering
Command (NAVFAC EFD SOUTH), has prepared the Remedial Action Plan (RAP) for the Aviation
Gasoline (AVGAS) Pipeline — Section E site at Naval Air Station (NAS) Whiting Field in Milton, Florida.
This program was conducted under the Comprehensive Long-Term Environmental Action Navy (CLEAN)
Program, Contract Number N62467-94-D-0888, Contract Task Order (CTO) 0200. The RAP was
prepared to recommend treatment options for the contaminated soil, contaminated groundwater, and free
phase hydrocarbons (free product) present at the AVGAS Pipeline — Section E site as a result of a
release of AVGAS at the site (TtNUS, 2003).

In October 2000, a closure assessment was conducted on the entire AVGAS Pipeline using geophysical
techniques, headspace screening, and confirmatory sampling of soil and groundwater. An area of
product-saturated soil was detected just east of Building 832. A Closure Assessment Report was
submitted to the Florida Department of Environmental Protection (FDEP) and the Escambia County
Health Department in April 2001 (TtNUS, 2001). The Closure Assessment Report recommended that a
Site Assessment be conducted at the location where the product-saturated soil was detected. The site
assessment field investigation was performed in April through November 2002 and included cone
penetration testing (CPT)/membrane interface probe (MIP), direct push technology (DPT), headspace
screening, monitoring well installation, soil and groundwater sampling and analysis, and slug testing. The
Site Assessment Report (SAR) was submitted in April 2003 (TtNUS, 2003). In addition, free product has

been recovered manually at two-week intervals since October 2002.

The purpose of this RAP is to determine a remedial alternative to address impacted soil, groundwater,
and free product in accordance with the requirements of Chapter 62-770, Florida Administrative Code
(F.A.C.). This RAP will evaluate applicable alternatives that protect human health and the environment,
reduce hydrocarbon constituent concentrations within impacted soil and groundwater, and retard further
migration of hydrocarbon constituents to downgradient areas. The RAP will also provide a design for the

selected remedial alternative.

1.2 SITE DESCRIPTION

NAS Whiting Field is located in Santa Rosa County on the Western Highlands subdivision of the Coastal
Plain Physiographic province, which is characterized by a well-drained southward sloping plateau. Local

elevation contours range from 150 to 190 feet above sea level. Streams bound NAS Whiting Field to the

TTNUS/TPA-03-023/4038-6.3 1-1 CTO 0200
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west, south, and east (Figure 1-1). The shallow aquifer at NAS Whiting Field occurs at approximately 100

feet below ground surface (bgs) with localized perched zones occurring at higher elevations.

The site lies within the northeastern part of Section 2 in Township 2 North, and Range 28 West, as shown
on the Milton North, Florida, United States Geologic Survey Quadrangle Map (USGS, 1987), (Figure 1-2).
Section E of the AVGAS Pipeline is located in the industrial area approximately 150 feet southeast of the
oil/lwater separator investigation area and approximately 300 feet northwest of Site 1438/1439, the former
location of two 218,000 gallon AVGAS storage tanks. The site is currently an open grassed field between

Building 2832 and a forested area.

13 SITE HISTORY

Historical information and construction plans provided by NAS Whiting Field personnel indicate that the
AVGAS Pipeline was installed for the distribution of AVGAS in approximately 1943 and continued
operation until the late 1970s. Figure 1-3 presents the installation layout and the location of the AVGAS
Pipeline. The pipeline consists of one 6-inch diameter steel pipe which runs from the former South Field
AVGAS Storage Tank Farm [Underground Storage Tanks (USTs) 1466A through 1466G] to the former
pump house (Building 1470), located near the intersection of Langley Street and the aircraft tow road.
From this point the pipeline divides and two 6 inch diameter steel pipes run from the former pump house
(Building 1470) to the former North Field AVGAS Storage Tank Farm (USTs 1467A through 1467H). The
overall length of the AVGAS pipeline is approximately 7,050 feet.

A closure assessment was conducted ;n the AVGAS pipeline in October 2000. The field investigation
included locating the buried portions of the AVGAS pipeline using geophysical technigues, collection of
soil samples for headspace screening analysis from borings located along the AVGAS pipeline, collection
of confirmatory soil samples for fixed-base laboratory analysis, and groundwater sampling at locations
where the depth to groundwater was less than 20 feet below grade. During the closure assessment an
area of product-saturated soil was detected just north of Site 1438/1439 at soil boring B74 at Section E.
A Closure Assessment Report was submitted to the FDEP and the Escambia County Health Department
in April 2001 (TtNUS, 2001). The Closure Assessment Report recommended that a site assessment be
conducted at the location where the product-saturated soil was detected. A response letter was
subsequently issued by the Escambia County Health Department concurring with the recommendation to

perform a site assessment.

TTNUS/TPA-03-023/4038-6.3 1-2 CTO 0200
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1.4 REPORT ORGANIZATION

This RAP is organized into eight sections. Below is a list of the sections and a brief description of their

purpose:

e Section 1: Introduction. Supplies the report's purpose, scope, site information, and report

organization.

e Section 2: SAR Findings and Conclusions. Reviews the approved SAR and summarizes the SAR's

findings and conclusions.

e Section 3: RAP Goals. Sets the soil, groundwater, and free product treatment objectives for the

remedial system/plan.

e Section 4: Estimate of Contaminant Quantities. Estimates the mass of contaminants in the soil,

groundwater, and of the free product.

e Section 5: Remedial Alternative Technology Screening. Presents the alternatives for remediation,

determines the suitability for the site, and develops budgetary costs.

+ Section 6: Remedial System Design. Presents all of the assumptions made and provides the detailed

design of the preferred remedial alternative.

e Section 7: Operation and Maintenance (O&M) and Monitoring. Establishes start-up and O&M
procedures and provides a monitoring plan for the remediation system and sampling frequencies to
evaluate the system's effectiveness.

s Section 8: Remedial Action Plan Summary. Provides the FDEP RAP Summary form.

o References: Lists all references used.

TTNUS/TPA -03-023/4038-6.3 1-3 CT0O 0200



Rev. 0
11/13/03

2.0 SITE ASSESSMENT REPORT FINDINGS AND CONCLUSIONS

In April 2003, a SAR for NAS Whiting Field, AVGAS Pipeline — Section E, Milton, Florida was submitted
by TtNUS to the FDEP for review. Comments by the FDEP were incorporated into a final SAR and
submitted in June 2003. The SAR was conducted to estimate the extent of soil, groundwater, and free
product contamination at the site. The following is a summary of the findings of SAR for AVGAS Pipeline

— Section E.

21 LITHOLOGIC FINDINGS

The sediments from near surface to approximately 30 to 35 feet bgs consist of an alternating sequence of
silty sandy clay, clay, and silty clayey sand. These sediments have a mottled appearance and range in
color from reddish brown to yellowish brown to gray, with a medium stiff density and a slightly plastic
consistency. The series is predominantly dry with some zones noted as wet to saturated. Below 35 feet
bgs the sediments consist of very fine to fine grained sand ranging in color from white to pink to light gray.
These sediments were noted as dry until the shallow aquifer was encountered at approximately 110 to
115 feet bgs.

The low permeability layers of sediment described above have created a perched water bearing zone at
the site. Based on the wells and DPT torings, the areal extent of the low permeability layer is roughly
200 feet by 180 feet. The free product identified (described elsewhere within this report) is at the center

of the low permeability layer.

2.2 GROUNDWATER AND AQUIFER CHARACTERISTICS

Two rounds of water level measurements were collected during the SA investigation and the SAR
indicated that the depth to the perched water bearing zone water table ranged from 3.42 to 19.76 feet bgs
and a corresponding depth to the surficial aquifer water table ranging from 110.4 to 117.89 feet bgs. The
direction of groundwater flow in the surficial aquifer is to the south-southwest. However, the groundwater
elevations in the perched water bearing zone are highly irregular and a flow direction could not be
established. This is likely the result of the variable occurrence of groundwater, which is typically found in
intermittent stringers that occur at varying depths throughout the perched water bearing zone. Although
the groundwater elevations are very irregular, the data suggests that a groundwater depression is present
in the vicinity of monitoring well WHF-2832-MW-1P. This depression correlates with the location of the
free product plume. Table 2-1 presents the groundwater elevations and monitoring well construction data

from the SAR. Figure 2-1 presents the perched water bearing zone elevation map from October 2002.

TTNUS/TPA-03-023/4038-6.3 2-1 CTO 0200
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Using the two sets of water level measurements, the average hydraulic gradient of the perched water

bearing zone is 0.18 feet/foot, and the average hydraulic gradient of the surficial aquifer is
0.0014 feet/foot.

Rising-head slug tests were conducted on three wells in the perched water bearing zone wells. The
average hydraulic conductivity (K) was calculated from data from these wells. The following aquifer
parameters were estimated in the SAR (TtNUS, 2003).

Hydraulic conductivity K = 7.75 feet per day
Transmissivity T = 870 gallons per day per foot
Flow velocity \ = 4.65 feet per day

Effective porosity Ne = 0.30 (unitless)

The value for the effective porosity was based on the findings of the DPT investigation which indicated
that silty clayey sand and silty sandy clay are the typical lithologies at the site in the perched water

bearing zone.

23 SOIL CONTAMINATION ASSESSMENT

Soils exhibiting a corrected headspace screening response of greater than 500 parts per million ppm)
are considered “excessively contaminated” as defined by Chapter 62-770.200, F.A.C. for the Gasoline
Analytical Group (GAG). The extent of excessively contaminated soil was assessed through soil
headspace screening performed during the DPT investigation. Soil samples from eight soil borings
(WHF-2832-SB01 through WHF-2832-SB03, WHF-2832-SB06 through WHF-2832-SB09, and
WHF-2832-SB23) exhibited corrected organic vapor analyzer-flame ionization detector (OVA-FID)
responses of greater than 500 ppm. A summary of the soil headspace screening results is presented in

Table 2-2. Soil boring locations and soil headspace screening results are shown on Figure 2-2.

Soil samples were collected from select soil borings for screening level laboratory analysis for benzene,
toluene, ethylbenzene, and xylenes (BTEX), naphthalene, and methyl-tertiary-butyl ether (MTBE).
Benzene exceeded the soil deanup target level (SCTL) in the samples collected from soil borings
WHF-2832-SB02, WHF-2832-SB03, and WHF-2832-SB07. Toluene, ethylbenzene, total xylenes, and
MTBE exceeded their respective SCTLs in samples collected from soil borings WHF-2832-SB02 and
WHF-2832-SB07. Naphthalene was not detected in any of the samples submitted for screening level

laboratory analysis.

Soil samples were collected from soil borings WHF-2832-SB02, WHF-2832-SB06, and WHF-2832-SB10

for fixed-base laboratory analysis for GAG/ Kerosene Analytical Group (KAG) constituents. The

TTNUS/TPA-03-023/4038-6.3 2-2 CTO 0200
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laboratory analytical report indicates that BTEX were detected in the soil sample collected from soil boring
WHF-2832-SB02 at concentrations which exceed their respective SCTLs. Total recoverable petroleum
hydrocarbons (TRPH) was also detected in soil boring WHF-2832-SB02 at a concentration is below the
SCTL. Concentrations of all other chemicals of concern (COCs) reported for WHF-2832-SB02 were

below standard laboratory detection limits.

The laboratory analytical report indicates that concentrations for benzene, ethylbenzene, total xylenes
and MTBE exceeded their respective SCTLs, while the reported concentration for toluene was below the
SCTL from soil boring WHF-2832-SB06. TRPH was also detected in soil boring WHF-2832-SB06 at a
concentration below the SCTL. Concentrations of all other COCs reported for WHF-2832-SB06 were

below standard laboratory detection limits.

The laboratory analytical report indicates that TRPH was detected in the soil sample collected from
WHF-2832-SB10 at a concentration below the SCTL. Concentrations of all other GOCs reported for
WHF-2832-SB10 were below standard laboratory detection limits. The fixed-base laboratory analytical

results for soil are summarized on Table 2-3 and depicted on Figure 2-3.

24 GROUNDWATER CONTAMINATION ASSESSMENT

Groundwater samples were collected from select soil borings for screening level laboratory analysis for
BTEX, naphthalene, and MTBE. The benzene concentration exceeded the groundwater cleanup target
level (GCTL) in samples collected from soil borings WHF-2832-SB03, WHF-2832-SB05,
WHF-2832-SB06, WHF -2832-SB07, WHF-2832-SB08, WHF-2832-SB12, WHF-2832-SB16,
WHF-2832-SB20, and WHF-2832-SB22. The toluene concentration exceeded the GCTL in the sample
collected from soil boring WHF-2832-SB03. The ethylbenzene concentration exceeded the GCTL in
samples collected from soil borings WHF-2832-SB03, WHF-2832-SB05, WHF-2832-SB06,
WHF-2832-SB07, WHF-2832-SB08, WHF-2832-SB12, and WHF-2832-SB16. The total xylenes
concentration exceeded the GCTL in samples collected from soil borings WHF-2832-SB03,
WHF-2832-SB05, WHF-2832-SB06, WHF-2832-SB07, WHF-2832-SB08, and WHF-2832-SB12. The
naphthalene and MTBE concentrations exceeded the GCTLs in the samples collected from soil borings
WHF-2832-SB03, WHF-2832-SB05, WHF-2832-SB06, WHF-2832-SB07, and WHF-2832-SB08.

Groundwater samples were collected from nine perched water bearing zone monitoring wells and four
shallow aquifer monitoring wells for fixed-base laboratory analysis for GAG/KAG constituents. Monitoring
well locations WHF-2832-MW1P, WHF -2832-MW2P, and WHF-2832-MW7P were not sampled due to the

presence of free product.

TTNUS/TPA -03-023/4038-6.3 2-3 CTO 0200
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The laboratory analytical results indicate that BTEX, 1,2-dichloroethane, and MTBE were detected in the

groundwater sample collected from monitoring well WHF-2832-MW3P at concentrations which exceed

their respective GCTLs. The PAH compounds naphthalene, 1-methylnaphthalene, and

2-methylnaphthalene were detected in the sample from WHF-2832-MW3P at concentrations below their

respective GCTLs. TRPH and lead were also detected in the sample from WHF-2832-MW3P at

concentrations exceeding their respective GCTLs. Concentrations of all other COCs reported for
WHF-2832-MW3P were below standard laboratory detection limits.

The laboratory analytical results indicate that the only COC detected in the groundwater samples
collected from monitoring wells WHF-2832-MW4P and WHF-2832-MW5P was TRPH at concentrations
was below the GCTL. Concentrations of all other COCs reported for WHF-2832-MW4P and
WHF-2832-MW5P were below standard laboratory detection limits.

The laboratory analytical results indicate that BTEX, 1,2-dichloroethane, and MTBE were detected in the
groundwater sample collected from monitoring well WHF-2832-MW6P at concentrations which exceed
their respective GCTLs. The polynuclear aromatic hydrocarbons (PAHs) naphthalene,
1-methylnaphthalene, and 2-methylnaphthalene were detected in the sample from WHF-2832-MWG6P at
concentrations below their respective GCTLs. TRPH was also detected in the sample from
WHF-2832-MW6P at a concentration which exceeds the GCTL. Concentrations of all other COCs
reported for WHF-2832-MW6P were below standard laboratory detection limits.

The laboratory analytical resuits indicate that benzene was detected at a concentration exceeding the
GCTL, and toluene, TRPH, and lead were detected at concentrations below their respective GCTLs in the
groundwater sample collected from monitoring well WHF-2832-MW10P. Concentrations of all other
COCs reported for WHF-2832-MW10P were below standard laboratory detection limits.

The laboratory analytical results indicate that the concentration of benzene was detected a concentration
exceeding the GCTL, and toluene, ethylbenzene, xylenes, and lead were detected at concentrations
below their respective GCTLs in the groundwater sample collected from monitoring well
WHF-2832-MW11P. Concentrations of all other COCs reported for WHF-2832-MW11P were below

standard laboratory detection limits.
The laboratory analytical results indicate that concentrations of all COCs reported for WHF-2832-MW8P,

WHF-2832-MW12P, WHF-2832-MW13P, WHF-2832-MW1S, WHF-2832-MW2S, WHF-2832-MW38S,
WHF-2832-MW4S were below standard laboratory detection limits.

TTNUS/TPA-03-023/4038-6.3 24 CTO 0200
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The fixed-base laboratory analytical results for groundwater are summarized on Table 2-4. The fixed-
base laboratory analytical results for groundwater samples collected from the perched water bearing zone

are depicted on Figure 24.

2.5 FREE PRODUCT ASSESSMENT AND RECOVERY

Free product was measured in monitoring wells in both rounds of water level measurements during the
SA investigation (TtNUS, 2003). Free product was measured in wells WHF-2832-MW1P,
WHF-2832-MW2P, and WHF-2832-MW7P. The measurements are summarized on Table 2-1. The free
product encountered was described as a material similar to jet fuel. The estimated extent of free product
present at the site, as indicated in the SAR (TtNUS, 2000), is presented on Figure 2-5.

Beginning in October 2002, free product was recovered from WHF-2832-MW1P at semi-monthly

intervals. During the period through June 2003, about 17 gallons of free product were recovered, and the

thickness of the free product has dropped from 6.47 feet to 0.05 feet.

2.6 SAR CONCLUSIONS

The most recent investigative data for the site from the SAR (TtNUS, 2003) concluded the following:

Free phase petroleum product is present in monitoring wells WHF-2832-MW1P, WHF-2832-MW2P
and WHF-2832-MW7P.

e The horizontal and vertical extent of free product has been delineated.
o Free product removal is currently being performed via hand bailing on an every other week basis.

e Laboratory analytical results from soil samples collected during this site assessment indicate that

concentrations of petroleum products COCs exceed the SCTLs specified in Chapter 62-770, F.A.C.

e Laboratory analytical results from groundwater samples collected during this site assessment indicate
that concentrations of petroleum products COCs exceed the GCTLs specified in Chapter 62-770,

F.A.C. in the perched water bearing zone.

« Laboratory analytical results from groundwater samples collected during this site assessment indicate

that the shallow aquifer in the vicinity of the site has not been impacted by petroleum products.
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¢ The vertical and horizontal extent of petroleum impacted soil and goundwater has been delineated.
The “excessively contaminated soil” plume is approximately 8,400 square feet in area, and extends to
a depth of approximately 15 feet bgs. The dissolved hydrocarbon pgume is approximately 12,600

square feet in area and extends to a depth of approximately 20 to 25 feet bgs.

e Exposure pathways to human receptors via surface water or supply wells are not complete.

The SAR recommended that a RAP be prepared to address free product and petroleum impacted soil
and groundwater in the perched water bearing zone. The RAP should also include a monitoring program
for the shallow aquifer to verify that it does not become impacted by petroleum products. In addition, the
SAR recommended that manual free product removal should continue until free product does not appear
in any monitoring well for three consecutive events, or a RAP be submitted and approved and an active

free product recovery system be installed.
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3.0 RAP GOALS

The objective of this RAP is to present a proven, reliable, and cost-effective method to remediate
petroleum contaminated soil and groundwater, remove free product, and protect human health and the

environment by reducing the concentrations of hydrocarbons detected at the site to target cleanup levels.

The goals and expected accomplishments of the RAP include the following:

« Identify a method to perform free product recovery in the source area, to the extent practicable, in
accordance with Chapter 62-770.300, F.A.C.

o Select a remedial alternative to reduce hydrocarbon constituents within the soil.

o Select a remedial alternative to reduce hydrocarbon constituents within the groundwater.

The target cleanup concentrations for the groundwater and soil at the subject site are based on Tables |
and I, respectively, of Chapter 62-777, F.A.C. The following subsections list the target levels for the site-
specific COCs.

3.1 GROUNDWATER TARGET LEVELS

Table 3-1 presents the groundwater remediation goals for the site specific COCs based on the
exceedances of GCTLs listed in Table Il of Chapter 62-777, F.A.C.

3.2 SOIL TARGET LEVELS

Table 3-2 presents the soil remediation goals for the site specific COCs based on the exceedances of
SCTLs listed in Table Il of Chapter 62-777, F.A.C. Note that for all COCs, the GCTL for leachability to

groundwater is the most restrictive criteria.
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4.0 ESTIMATE OF CONTAMINANT QUANTITIES

4.1 ESTIMATED MASS OF CONTAMINANTS IN SOIL

Data acquired during the site assessment investigation determined soil contamination exists from the
ground surface to the water table, although the highest concentrations o contaminants begin at a depth
of about 2 feet bgs. The groundwater table during the SA investigation was encountered at 10 to
12 feet bgs, but during the more recent free product recovery activities, the depth to water at
WHF-2832-MW1P has been as great as 14 to 16 feet bgs. The lateral extent of the contaminated soil
was determined based on headspace measurements and laboratory results and is shown of Figure 4-1.
This area measures 8,400 square feet (ftz). Based on this area and a conservative contaminated soil
thickness of 14 feet, the total volume of contaminated soil is approximately 4,400 cubic yards (yd3). The
contaminant concentrations from the fixed laboratory analysis of soil samples collected at the site during
the site assessment were used to estimate an average concentration in this volume based on the
geometric mean. Based on this data, the estimated quantity of hydrocarbons within the soil is
approximately 297 pounds (ib) of which 286 Ib are TRPH Appendix A presents calculations for the

estimated mass of contaminated soil.

4.2 ESTIMATED VOLUME OF FREE PRODUCT

Data acquired during the site assessment investigation and subsequent free product recovery activities
show that the depth to the free product varies from 11 to 15 feet bgs. In the recent free product
measurements, the average thickness of the free product in well WHF-2832-MW1P is about 0.5 feet,
although the most recent measurements have been less than 0.1 feet. The lateral limits of the free
product plume have been estimated as depicted in Figure 4-1. Based on the assumed lateral limits of the
free product plume and specific site characteristics, the total volume of free product was estimated using
the De Pastrovich equation from the guidance document, How To Effectively Recover Free Product at
Leaking Underground Storage Tank Sites (USEPA, 1996). Based on this approach, which assumes that
the actual thickness of the product layer is one fourth the thickness observed in the monitoring well, the
estimated fee product thickness is 0.125 feet. Based on an area of 1,700 ft (from Figure 41) and a
uniform thickness of 0.125 feet, the estimated volume of free product is 1,600 gallons. However, based
on the lithology encountered during the site assessment, groundwater and free product occur at this site
in intermittent stingers of higher permeability sands alternating with lower permeability clays. Therefore
the free product does not occur in a uniform continuous plume. As a result, the volume is estimated to be

approximately 500 gallons.
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The most recent free product measurements show a thickness of 0.05 to 0.13 feet and suggest that there
is little free product remaining. However, in this same period, the water table has been rising, and it is
well documented that a rising water table can entrap free product. Then, as the water table drops, the
free product drains through the newly unsaturated zone to the water table again. The historic
measurements of the free product in WHF -2832-MW 1P show the typical inverse relationship between the
elevation of the water table and the thickness of the free product (Table 41). Appendix A includes

calculations for the free product volume.

4.3 ESTIMATED MASS OF CONTAMINANTS IN GROUNDWATER

The estimate of the mass of mntaminants ncludes contaminants dissolved in the groundwater and

sorbed to soil in the saturated zone. The calculation was simplified as described below.

1. The plume thickness was conservatively estimated to be 15 feet, based on a typical depth to water

table of 10 feet bgs and the estimated bottom of the lower permeability layers of 25 bgs.

2. Isoconcentration contour lines for benzene were estimated based on groundwater analytical results.
Benzene was selected because the GCTL for benzene is the most stringent and the 1 ug/L benzene
contour line encloses the GCTL contour lines of all the other contaminants. Contour lines were
determined for 1 pg/L, 10 ug/L, 100 pg/L, 1,000 pg/L, and 10,000 ug/L benzene.

3. The areas enclosed by adjacent contour lines (for example, 10 pg/L and 100 ug/L) were determined

using a planimeter. The area within the innermost contour line was similarly determined.

4. Using the plume thickness and the areas determined in step 3, individual volumes for each pume

subsection were calculated.

5. The average concentration of benzene in each plume subsection was calculated as the geometric
mean of the inside and outside contour line (for example, 10 pg/L and 100 pg/L), or the maximum

concentration and the outside contour line for the innermost contour line (in this case, 10,000 pg/L).

6. The concentrations of the other compounds within each subsection were estimated in proportion to
benzene using proportions of concentrations from wells located within the subsections. For example,
in a subsection bound by 10 pg/L and 100 pg/L benzene, the benzene concentration based on the
geometric average is 31.6 pg/L. If a well in that subsection had a benzene concentration of 50 pg/L
and a xylenes concentration of 500 pg/L, then the average xylenes concentration was assumed to be
500/50 x 31.6 = 316 ug/L.
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7. Using the individual concentrations calculated above and the subsection volumes, the mass in the

aqueous phase of each individual contaminant was calculated. A porosity of 0.3, typical of NAS

Whiting Field, was used to adjust the volume to water volume.

The mass of each contaminant sorbed to the soil was calculated using distribution coefficients (Kg).
The concentration in the soil, Cs, equals the concentration in water, Cw times Ky, and Ky = Ky
(organic carbon partition coefficient) x f,. (fraction organic carbon). The value of {; was assumed to
be 0.2 percent.

The soil density was assumed to be 110 Ib per cubic foot. 1-Methylnaphthalene

(1-MN), 2-MN, and TRPH were assumed to have K, values similar to naphthalene.

The total mass of each contaminant per subsection is the sum of the mass in the aqueous phase and

in the soil phase. The mass in the plume can be calculated from the subsections.

The estimated volume of contaminated groundwater within the 1 pg/L benzene
404,000 gallons.

Figure 4-1 depicts the 1 pg/L benzene isocontour.

isocontour is

The estimated volume of perched

water is 1,040,000 gallons. These calculations are provided in Appendix A. The total mass in pounds of

each contaminant in the aqueous phase and the sorbed phase is summarized below:

Benzene | Toluene EB Xylenes Naph 1-MN 2-MN TRPH Totaf
Aqueous
phase 3.8 1.3 0.1 0.9 0.002 0.001 0.001 6 12
Sorbed
phase 1.7 2.1 0.2 2.5 0.035 0.016 0.017 95 102
Total 5.5 3.4 0.3 3.4 0.04 0.02 0.02 101 114
EB - ethylbenzene
Naph - naphthalene
MN - methylnaphthalene
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5.0 SCREENING OF ALTERNATIVES

TINUS conducted a screening of available technologies in order to determine the best remedial
alternative for the subject site. Potential remedial technologies and process options for soil treatment,
groundwater treatment, and free product removal have been identified and evaluated based on their
ability to meet clean-up objectives (effectiveness), applicability based on site conditions, feasibility of

implementation, reliability, and anticipated duration.

During the initial screening of the alternatives, it became apparent that treating one media would have an
effect on one of the other media. Although this interaction occurs with most sites, the perched water
bearing zone and the shallow depth to water have a significant effect. Thus, rather that develop the cost
for each alternative and each medium, cost estimates were developed for a complete approach using a

combination of technologies in which all of the media are addressed.

5.1 EVALUATION OF SOIL TREATMENT ALTERNATIVES

Based on the SAR data, a total volume of approximately 4,500 yd3 of soils exhibits hydrocarbon
concentration in excess of FDEP SCTLs. TtNUS has investigated alternate methods for the removal of
hydrocarbons from the soils at the site. The following actions have been identified for remediation of soil

and will be evaluated in this RAP:

¢ Soil excavation and off-site disposal or on-site treatment
s Soil Vapor Extraction (SVE)

The following technologies have been ruled out and the reasons why are listed below:

e Natural Attenuation — Physical processes, such as dispersion and diffusion, rely of the ability of the
contaminants to transport though the medium. Because of the low permeability of the soils, there is
little opportunity for movement of the contaminants. Similarly, the low permeability of the soils limits

the movement of oxygen through the soil, so aerobic biological processes would not occur.

e Bioventing — The low permeability limits the transport of oxygen through the soil and therefore,
aerobic biological activity is essentially stopped. The heterogeneity of the soil also prevents good
dispersion of air through the soil because air will preferentially follow the path of the high permeability

low-clay layers.
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e Chemical Oxidation -The heterogeneity of the soil prevents good distribution of the oxidizing agent,

leaving many parts of the soil untreated.

e Thermally Enhanced SVE — The alternative is usually not economically feasible when conventional
approaches, such as excavation, can be used, as in this case. The costs for electric power and
power supply are significant compared to other alternatives. Further, because of the high

heterogeneity of the site, the effectiveness of this process is uncertain.

The following sections briefly discuss each of these soil remedial actions with respect to their suitability for

implementation at this site.

511 Excavation and Off-site Disposal or On-Site Treatment

This alternative consists of the physical removal and off-site disposal or on-site treatment of contaminated
soils exceeding the target cleanup levels. Additionally, due to the depth of the excavation, a 2 foot
horizontal step-out for every 1 feet of vertical excavation is required to provide a slope for safety
measures and to minimize the amount of uncontaminated soil that could slide into the excavation with the
contaminated soil. The slope would require an additional area of soil be removed surrounding the
excavation. Excavation would not be extended to a depth of more that 14 feet bgs because the low
permeability layer could be breached, allowing free product and contaminated groundwater to drain down

into the surficial aquifer.

Removal operations can be accomplished using standard equipment, with some modifications due to the
depth required for excavation. Following removal and stockpiling of the contaminated soil, analysis of
samples collected from the excavation sidewalls and bottom will be performed to confirm achievement of
the target cleanup levels. Once confirmatory sampling is complete, the excavation will be backfilled with

clean fill material and the site restored to its original condition.

51.1.1 Off-site Disposal

The stockpiled soil and other debris generated during excavation will be characterized, loaded, and
transported off-site to a permitted facility for treatment and/or disposal. It is assumed that since the soil is
petroleum impacted, the soil can be disposed of in a landfill that accepts non-hazardous solid bulk waste,
as opposed to a hazardous waste landfill regulated by Resource Conservation and Recovery Act
(RCRA). Water collected during dewatering would need to be contained, sampled, and disposed of in

accordance with regulatory guidelines.
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511.2 On-site Treatment

The stockpiled soil can be treated on-site either by biopiles, land farming, or by a mobile low temperature
thermal desorption (LTTD) unit. Biopiles and land farming are used to reduce concentrations of
petroleum constituents in excavated soils through the use of biodegradation by aeration. While tilling and
plowing aerate land farms, biopiles are aerated most often by forcing air to move by injection or extraction
through slotted piping placed throughout the pile. Biopiles and land farms have been proven effective in
reducing concentrations of nearly ail the constituents of petroleum products. While the lighter petroleum
products are removed by volatilization, the heavier petroleum products do not evaporate and breakdown
as a result of biodegradation. However, higher molecular weight petroleum constituents, such as diesel
fuel and kerosene, require a longer period of time to degrade (USEPA, 1994). Because of the potentially
long time period to degrade contaminants by land farming or biopiles, these two options are ruled out,

and it is recommended that LTTD be used for the selected remedial option for on-site treatment.

LTTD, also known as low-temperature thermal volatilization, thermal stripping, and soil roasting, is an
ex-situ remedial technology that uses heat to physically separate petroleum hydrocarbons from
excavated soils. Thermal desorbers are designed to heat soils to temperatures sufficient to cause
constituents to volatilize and desorb (physically separate) from the soil. The vaporized hydrocarbons are
generally treated in a secondary treatment unit (e.g., an afterburner, catalytic oxidation chamber,
condenser, or carbon adsorption unit) prior to discharge to the atmosphere. Treated soil may be
re-deposited on-site or used as cover in landfills. Thermal desorption systems fall into two general
classes: stationary facilities or mobile units. Contaminated soils are excavated and either transported to
stationary facilities or mobile units that are used for local treatment on-site. LTTD has proven very
effective in reducing concentrations of petroleum products including gasoline, jet fuels, kerosene, diesel
fuel, heating oils, and lubricating oils. LTTD is applicable to constituents that are volatile at temperatures
as great as 1,200 °F (USEPA, 1994).

The primary advantage of excavation and off-site disposal or on-site treatment by LTTD is the complete
removal or treatment of contaminants from the site over a short time duration. Impacted soils can be
physically removed from the site in a matter of days, as opposed to the months or years that are required
using in-situ treatment alternatives, thus eliminating the potential for dispersion of hydrocarbon
constituents to unaffected soil or groundwater during the remedial process. If on-site treatment is
performed, the treated soil can be placed back into the excavation, and soil disposal costs are not

incurred.

However, the high clay content of the soils in not favorable to LTTD because of handling difficulties and

longer treatment times. In addition, this technology is more efficient with quantities of soil greater than
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20,000 to 30,000 tons. Below about 15,000 tons of soil, the treatment cost per ton of soil is significantly

higher than other technologies.

5.1.2 SVE

SVE involves the introduction of a vacuum in the soil in order to extract hydrocarbon vapors and enhance
volatilization of adsorbed hydrocarbons. A typical SVE system consists of vapor extraction wells, a
vacuum blower, associated piping, and safety controls. During SVE operation, a vacuum is applied to
extraction wells situated within the vadose zone. As air is drawn through the soil pores, soil gas is
displaced and is drawn to the extraction wells and subsequently above ground via piping for treatment.
Extracted vapors are typically treated with an air-phase treatment unit (activated carbon) prior to
discharge to the atmosphere. As the process continues, adsorbed- and dissolved-phase hydrocarbons
remaining in the vadose zone are gradually stripped from the soil matrix. In addition, volatilization of
contaminants on the surface of the water table is enhanced. The SVE system can be designed and

constructed using explosion-proof equipment.

The SVE system promotes oxygen recharge, which also stimulates existing biological activity in the soil
and enhanced aerobic biodegradation. The indigenous soil microbes, present at virtually all hydrocarbon
release sites, tend to multiply rapidly in the presence of oxygen, which increases hydrocarbon digestion,

and results in an accelerated remediation process.

However, as with other alternatives that have been eliminated, the low permeability layers and high
heterogeneity limits the effectiveness of the air distribution. Thus, as a stand alone alternative, without

enhancement, SVE will not be considered further.

5.2 EVALUATION OF FREE PRODUCT TREATMENT ALTERNATIVES

Based on the SAR data, an estimated volume of approximately 500 gallons of free product is located in
the subsurface (see Appendix A). It should be noted that this is only an estimate and actual free product
volumes may differ significantly from this estimate. TtNUS has investigated various methods for the
removal of free product from the site. The following methods have been identified for removal of free

product and will be evaluated in this RAP:

e Dewatering during soil excavation

e Skimming systems

e Dual-phase extraction (DPE)

The following sections briefly discuss each of these free product removal actions with respect to their

suitability for implementation at this site.
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521 Dewatering During Soil Excavation

Limited dewatering may be performed during the excavation of the unsaturated soil. Free product may be
recovered prior to and during the excavation dewatering using trash pumps or conventional vacuum
trucks. During excavation activities, any free product and groundwater accumulated in the excavation will
be removed. The product and water removed during dewatering activities will be treated at or disposed of
at an off-site facility. The duration of the excavation phase of the project would determine the time limit

for free product removal.

5.2.2 Skimming Systems

Skimming systems are typically used to collect free product with little or no recovery of water. In general
this approach involves using skimming devices to remove product floating on the water table
(USEPA, 1996). However, even under ideal conditions, the volume of free product that can be recovered
is about 30 to 50 percent. Viscosity, permeability, and sorption effects limit the flow to the recovery

points.

Free product removal using skimming equipment is applicable in settings where long-term hydraulic
control of the dissolved hydrocarbon plume is not required. In most settings skimmer operations will not
control the liquid hydrocarbon plume. The most common use of these systems is inclusion in an interim
action where free product has entered open excavations. In general, skimming systems are applicable to
settings in which the amount of free product is small and exists in permeable conduits such as utility
bedding or buried underground structures. The hydraulic conductivity should be greater than
+10 centimeters per second to ensure a sufficient influx of free product to the skimmer. Skimmers may
also be used in conjunction with other free product removal programs such as in monitoring and

extraction wells used for water table depression methods (USEPA, 1996).

For long-term operations, skimmers are placed in wells and gravel-filled trenches with sumps. Recovery
may be enhanced by the use of hydrophobic gravel packs in wells. Field studies have shown that gravel
packs constructed from hydrophobic materials allow for free product to enter wells and sumps more

rapidly. Recovery rates for long-term operations are generally very low.
The selection of skimming equipment is based primarily on the size of the recovery installation (well,

trench) and expected rate of recovery of free product. Two types of skimming equipment are available.

Mechanical skimming equipment actively extracts free product from recovery initiation, whereas passive
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skimming equipment accumulates free product over time. Mechanical skimming systems rely on pumps
(either surface mounted or within the well) or other motors to actively extract free product from the
subsurface. Mechanical skimming systems are more often used where larger volumes of free product are
present. Passive skimming systems do not actively pump free product; instead they slowly accumuiate it

over time. There are two basic forms of passive skimmers, filter canisters, and absorbent socks.

Based on the relatively thin thickness of the free product, a passive skimming system would likely be
used along with hand bailing or pumping. Currently, free product is only observed in WHF-2831-MW1P,
although early in the SA investigation, free product was observed in two other wells, WHF-2831-MW2P
and WHF-2831-MW7P. Due to the minimal groundwater flow at the site, pumping may help induce a
groundwater flow toward the recovery wells, and therefore increase the amount of free product recovered
at the site. However, because the recharge of water into the perched water bearing zone is probably very
low, a cone of depression from pumping the groundwater will not persist as the groundwater table falls in
response to the removal of the water. Thus, the flow of free product toward the extraction point will slow
as the cone of depression flattens while the water table drops. In addition, because of the limited
recharge, the amount of groundwater that can be removed must be limited to prevent excessive smearing
of the soil. It is expected that due to the slow movement of the free product a mechanical skimming
system would be inefficient since it would most likely operate for a short period of time before shutting
down and then activate again several hours later. This cycle would result in a very small amount of time

where the system would actively be removing the free product.

To capture the free product plume, filter canisters would be placed in the wells where free product is
currently being recovered (WHF-2832-MW1P) and in wells where free product has been detected
(WHF-2832-MW2P and WHF-2832-MW7P) along with two additional recovery wells. To recover
additional product, the wells would be hand bailed or pumped on weekly when the skimmers are emptied

and adjusted.

Since there is a minimal groundwater flow at the site and due to the chemical characteristics of the
contaminant, it is expected that the free product levels in the monitoring wells would persist for one to
two years. However, this time calculation does not include desorption factors. Experience with passive
skimming systems at sites with similar lithology and similar fuel oil contaminants indicate that adsorbed
petroleum hydrocarbons within saturated zone soils continually leach into groundwater prolonging
remedial time periods. This leaching process cannot be predicted accurately. Also note that the use of

skimming systems will interfere with the ability to remediate other media.
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5.2.3 Dual-Phase Recovery

The approach of dual-phase recovery is to extract free product and vapor by vacuum enhanced pumping
techniques. Dual-phase systems recover free product and facilitate vapor-based unsaturated zone
cleanup through each well point (USEPA 1996). This approach has several benefits compared to other
free product recovery methods. A cone of depression is not formed at the air/oil interface or the air/water
interface. Therefore, smearing of the free product zone is minimized. Vapor-phase hydrocarbons and

mobile free product are collected simultaneously.

There are two main conceptual approaches to dual-phase recovery, although they differ only in the
vertical positioning of the pump intake. 1) Recovery of free product and water by a single vacuum/liquids
pump. 2) Extraction of free product, air, and water with a single pump and a vacuum extraction point set
at the air/product interface. This technology is commonly referred to as “bioslurping.” However, as noted
in previous sections, vapor extraction is not expected to be effective at this site, so the technology that

would be considered is the recovery of the free product and water by a single pump.

Dual-phase recovery systems are most applicable in medium to low permeability media or thin (less than
0.5 foot) saturated thickness (with water table depths of 5 to 20 feet), settings in which conventional
pumping approaches or trenches are inappropriate or ineffective, and free product plumes that are
located under paved or sealed surfaces (USEPA, 1996).

To accomplish free product removal, monitoring wells WHF-2832-MW1P, WHF-2832-MW2P and
WHF-2832-MW7P plus two additional wells would be used. Free-product and water would be pumped
intermittently to an oil/water separator. Free product would be decanted and disposed of offsite, and
groundwater would be treated through granular activated carbon (GAC) and discharged or disposed of
through the based wastewater treatment plant. it is estimated that about 1 year of treatment would be

required. Also note that the use of DPE equipment will interfere with the ability to remediate other media.

5.3 EVALUATION OF GROUNDWATER TREATMENT ALTERNATIVES

Based on the SAR, the volume of contaminated groundwater is 400,000 gallons. The volume of perched

groundwater is estimated to be 1,040,000 gallons (calculations are presented in Appendix A).
The following actions have been identified for remediation of groundwater and will be evaluated in this
RAP:

e Groundwater extraction and treatment

The following technologies have been ruled out and the reasons why are listed below:
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e Natural Attenuation — Physical processes, such as dispersion and diffusion, rely of the ability of the
contaminants to transport though the medium. Because of the low permeability of the soils, there is
little opportunity for movement o the contaminants. Similarly, the low permeability of the soils limits
the movement of oxygen through the soil and groundwater, so aerobic biological processes would not
occur. In addition, the concentrations of contaminants are greater than the FDEP natural attenuation

default concentrations.

e Air Sparging — The low permeability limits the movement of air through the groundwater and
therefore, contact of the air with contaminated groundwater is limited. The heterogeneity of the soll
also prevents good dispersion of air through the soil because air will preferentially follow the path of

the high permeability low-clay layers.

e Vacuum Enhanced Recovery — As noted in previous sections, the low permeability soil and the high

heterogeneity makes the site a poor candidate for vacuum extraction processes.

e Enhanced bioremediation — The low permeability limits the transport of oxygen through the
groundwater and therefore, aerobic biological activity is limited. The heterogeneity of the soil also
prevents good dspersion of air through the soil because air will preferentially follow the path of the

high permeability low-clay layers.

¢ Chemical Oxidation — The heterogeneity of the soil prevents good distribution of an oxidizing agent,
leaving many parts of the groundwater untreated.

The following sections briefly discuss each of these free product removal actions with respect to their

suitability for implementation at this site.

5.31 Extraction and Treatment

Hydrocarbon-impacted groundwater may be recovered using a conventional extraction and treatment
technique from one or more recovery wells. The entire perched water plume would be pumped out.
Recovered groundwater will be treated using GAC to remove hydrocarbon constituents. Following
treatment, the treated water would be discharged. Alternatively, the extracted groundwater can be

pumped to the City of Milton wastewater treatment plant (WWTP),
Based on five recovery wells and a recovery rate of 1 gallon per minute (gpm), an estimated recovery rate

of 5 gpm is anticipated with conventional recovery equipment. The estimated 5 gpm flow rate can be

treated with typical GAC units. Based on the mass of contaminants in the aqueous phase, about 6,000 Ib
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of GAC would be required to treat all of the groundwater. However, the contaminants sorbed to the soil

would remain, and as precipitation recharges the perched water table zone, the contaminants will desorb

from the soil into the water. Thus, additional extraction and treatment would be required as precipitation

recharges the perched water bearing zone. Based on the typical annual rainfall and the expected runoff

from the site, the depth to groundwater will return to about 10 to 15 feet bgs after one year. Based on this

recharge rate, the perched water bearing zone would need to be pumped out at least 5 times so that the

concentrations of contaminants in the groundwater from the sorbed contaminants would be less than
GCTLs.

Preliminary calculations indicate a remedial time period of 5 years using groundwater recovery with GAC.
This time period assumes that typical precipitation rates are experienced and that the site is graded to

promote infiltration. Therefore, the 5-year estimated remedial time period is considered to be reasonable.

5.4 EVALUATION OF COMBINATIONS OF ALTERNATIVES

Table 51 summarizes the combinations of the above treatment technologies for each media that were

considered. These combinations are further discussed below:

5.4.1 Alternative 1 — Excavation/DPE

Groundwater and free product are pumped from WHF-2832-W1P and four other wells at 1 gpm per well
(5 gpm total). Initially, pumping will be intermittent to maximize the recovery of free product. In addition,
the ground surface would be regraded to maximize infiltration of precipitation. The water table will be
pumped down about 1 to 2 feet at a time, and free product will be allowed to accumulate before pumping
again. Extracted water would pass through an oil-water separator. Free product would be decanted and
disposed of off-site. Groundwater would be pumped through GAC to remove contaminants. Two GAC
tanks would be used in a lead-lag configuration. The treated groundwater would be discharged to a
surface water body, to the ground surface for recharge, or to the City of Milton WWTP. Because of the
poor recharge of the perched water bearing zone, the groundwater will be pumped out completely. The
total volume of groundwater in the perched water bearing zone is estimated to be 1,040,000 gallons. An
estimated 6,000 Ib of GAC (3,000 Ib in each tank) would be required for the first pumping, and an
additional 10,000 Ib of GAC would be needed to treat the balance of contaminants that desorb from the
soil into groundwater as the perched water bearing formation is recharged by infiltration. For discharge to
the City of Milton WWTP, GAC may not be needed during the later stages of pumping as contaminant
concentrations decrease. Based on the average annual rainfall of 59 inches and a runoff coefficient of
0.25 (typical of low permeability soils), the water table will be restored in about 1 year. However, this

estimate does not take into account any leakage that is probably occurring.
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After the groundwater is treated and the free product is removed, the contaminated soil in the unsaturated
zone (4,400 yd3) would be excavated and disposed of off-site. Following excavation, the site would be

backfilled with clean fill and graded to promote runoff away from the perched water bearing zone.

The groundwater and free product will be treated prior to excavation and backfill to minimize the
contamination of the clean backfill. Because of the slow recharge rate of the perched water bearing zone,
the estimated time for the multiple extraction of the groundwater is estimated to be 5 years. Excavation

and disposal can be completed in about 2 months.

54.2 Alternative 2 — Excavation/Skim with Depression/Extract

This alternative is similar to the preceding alternative, except that free product would be removed by
skimming. The groundwater would be pumped out to treatment intermittently in effort to maximize the

thickness of the free product layer.

Groundwater is pumped from WHF-2832-W1P and four other wells at 1 gpm per well & gpm total).
Initially, pumping will be intermittent to maximize the recovery of free product. Free product would be
removed using a skimming pump and/or bailers, then disposed of off-site. In addition, the ground surface
would be regraded to maximize infiltration of precipitation. The water table will be pumped down about 1
to 2 feet at a time, and free product will be allowed to accumulate before pumping again. Water would be
pumped from below the free product layer, so an oil-water separator would not be required. Groundwater
would be pumped through GAC to remove contaminants. Two GAC tanks would be used in a lead-lag
configuration. The treated groundwater would be discharged to a surface water body, to the ground
surface for recharge, or to the City of Milton WWTP. Because of the poor recharge of the perched water
bearing zone, the groundwater will be pumped out completely. An estimated 6,000 Ib of GAC (3,000 Ib in
each tank) would be required for the first pumping, and an additional 10,000 Ib of GAC would be needed
to treat the balance of contaminants that desorb fom the soil into groundwater as the perched water
bearing formation is recharged by infiltration. For discharge to the City of Milton WWTP, GAC may not be
needed during the later stages of pumping as contaminant concentrations decrease. Based on the
average annual rainfall of 59 inches and a runoff coefficient of 0.25 (typical of low permeability soils), the
water table will be restored in about 1 year. However, this estimate does not take into account any

leakage that is probably occurring.
After the groundwater is treated and the free product is removed, the contaminated soil in the unsaturated

zone (4,400 yd3) would be excavated and disposed of off-site. Following excavation, the site would be

backfilled with clean fill and graded to promote runoff away from the perched water bearing zone.
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The groundwater and free product will be treated prior to excavation and backfill to minimize the
contamination of the clean backfill. Because of the slow recharge rate of the perched water bearing zone,
the estimated time for the multiple extraction of the groundwater is estimated to be 5 years. Excavation

and disposal can be completed in about 2 months.

5.4.3 Alternative 3 — Groundwater Extraction/Full Excavation

In this alternative, the entire perched water bearing zone is pumped, and then the dewatered
contaminated soil is excavated. However, only a limited amount of free product would be removed by

skimming.

Groundwater is pumped from WHF-2832-W1P and four other wells at 1 gpm per well & gpm total). Free
product would be removed using bailers, then disposed of offsite. Following free product removal,
groundwater will be pumped for about 5 months. Water would be pumped from below the water table, so
an oil-water separator would not be required. Groundwater would be discharged to the City of Milton
WWTP. If required by the City, groundwater would be pumped through GAC to remove contaminants.
One GAC tank would be used. The treated groundwater would be discharged to a surface water body or
to the ground surface for recharge. Because of the poor recharge of the perched water bearing zone, the

groundwater will be pumped out completely. An estimated 6,000 Ib of GAC would be required.

Immediately after groundwater dewatering is complete, site excavation will begin. The limits of
excavation would be to the 1 ug/L benzene isoconcentration line, as shown on Figure 4-1. Soil from the
uncontaminated unsaturated zone will be stockpiled for use as backfill. The contaminated soil in the
unsaturated zone (3,000 yd3) and the contaminated soil from the dewatered saturated zone 4,500 yd3)
would be excavated and disposed of offsite. Note that the depth of excavation is about 20 feet and
requires special construction practices, including shoring near Building 2832. Additional soil would be
excavated to maintain the proper sloped walls. During excavation, the dewatering system would be
maintained to minimize the transport of contaminants into the unsaturated sand formation below.
Following excavation, the site would be backfilled with clean fill and graded to promote runoff away from

the perched water bearing zone.
This approach addresses groundwater and soil contamination in a relatively short time. The free product

and perched groundwater can be pumped out in about 5 months. Excavation would begin after that and

would take about 6 months. The total time to complete the alternative is about 11 months.
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5.5 COMPARISON OF THE ALTERNATIVES

The most recent free product measurements show a thickness of 0.05 to 0.13 feet and suggest that there
is little free product remaining. However, in this same period, the water table has been rising, and it is
well documented that a rising water table often can entrap free product. Then, as the water table drops,
the free product drains through the newly unsaturated zone to float on the water table again. Therefore,
to maximize the removal of free product, the approaches in Alternatives 2 (Excavation/Skim with
Depression/Extract) and 3 (Groundwater Extraction/Full Excavation) are a superior way to maximize the
collection of free product in that it allows time for free product to drain to a collection point after the water
table has been lowered. In addition, the low permeability of soil and the high heterogeneity retards the
flow of the free product, so a high removal rate of groundwater may increase the smearing and minimized
the capture of free product. Therefore, Alternative 1 Excavation/DPE) was eliminated from further

consideration.

Of the remaining alternatives, Alternative 3 (Groundwater Extraction/Full Excavation) has the shortest
timeframe to complete remediation (about 1 to 2 years) compared to Alternative 2 (5 or more years). As
indicated previously, the underlying water table aquifer has not been impacted by petroleum products yet.
However, since leakage from the perched water bearing zone is inevitable, it is important that the perched
water bearing zone be remediated as quickly as possible to prevent the contamination from migrating
downward and impacting the underlying water table aquifer. Therefore, Alternative 3 has been selected
as the preferred remedial approach. A conceptual design has been developed for this alternative to
estimate the cost and net present worth (NPW). The estimated capital cost of Alternative 3 is $1,700,000
with an NPW of $1,800,000. A detailed description of the alternative is presented in Section 60 and

O&M associated with the alternative is presented in Section 7.0.
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6.0 REMEDIAL SYSTEM DESIGN

The preferred remedial alternative presented in this RAP was selected based on it being the most cost-
effective method for treatment of hydrocarbons in the vadose zone and contaminated groundwater in the
perched water bearing zone. The potential remedial technologies and process options were identified
and screened, and the results were presented in Section 5.0. The selected alternative is groundwater
extraction and full excavation. Groundwater would be treated with GAC and discharged to the City of
Milton WWTP.

6.1 TECHNOLOGY DESCRIPTION

The major components of the treatment system include the following:

e Site preparation/survey/well abandonment

¢ Free product skimming

e Groundwater extraction, treatment and disposal
e Excavation/Off site disposal

¢ Restoration/regrading

¢  Well replacement

« Monitoring of surficial aquifer

Figure 6-1 shows the area to be excavated and Figure 6-2 shows process flow diagram (PFD) of the

treatment system.

6.1.1 Site Preparation

This step includes clearing, survey of existing wells, and well abandonment.

The site is generally clear, but if high grass and weeds are present at the time of excavation, the site will

be initially cleared by mowing.

Due to the presence of free product at the site, it is recommended that a manual free product recovery
method (hand bailing) be continued on a bi-weekly basis. Recovered free product should be contained in
a 55 gallon drum and disposed or treated. The hand bailing may reduce the amount of free product

encountered during soil excavation.
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Prior to excavation activities, the limits of excavation should be surveyed and staked in the field. The
designated areas should be flagged and boundaries will be established by florescent yellow caution tape
to define the exclusion zone. In addition, the locations of existing surficial aquifer wells within the limits of

the excavation will be surveyed.

Prior to beginning any excavation activities or any intrusive work, the designated areas should be
checked for any substructures, utility lines, and other potential interference. A professional survey to
verify locations of site utilities was not conducted for this report; however, active or inactive subsurface

obstructions may include electric lines, piping for sewer, gas distribution, etc.

Monitoring wells within the limits of the excavation (nine screened in the perched water bearing zone and
two screened in the surficial aquifer) are to be abandoned prior to excavation by grouting from the bottom
of the well to approximately 2 feet bgs with bentonite cement grout. The grout shouid be pumped from
the bottom of the borehole to the top by pressure grouting using a tremie pipe. The total depth of the well
should be sounded prior to sealing, and the level of grout should be monitored during pumping with a
weighted tape to insure complete placement of the grout. The grout level should be checked 24 hours
after emplacement and refilled to replace any losses due to settling. In addition, all local and state
regulations shall be followed for well abandonment. Prior to abandonment, the locations of the surficial
aquifer wells will be surveyed so that new wells can be installed near the existing locations, but not into

the grout plug.

The following wells are to be abandoned: WHF-2832-MW1P, WHF-2832-MW2P, WHF-2832-MW3P,
WHF-2832-MW4P, WHF-2832-MW6P, WHF-2832-MW7P, WHF-2832-MW10P, WHF-2832-M11P,
WHF-2832-MW12P, WHF-2832-MW 1S, and WHF-2832-MW3S. This equals about 425 feet.

The contractor shall prepare all required planning documents, such as an erosion and sediment control
plan, Health and Safety Plan, Removal Action Plan, and Soil Disposal Plan, and also obtain all necessary

permits.

6.1.2 Extraction Well Installation

One new groundwater extraction well will be installed 2 to 3 feet from the location of WHF-2832-MW1P
and designated WHF-2832-MW1PR. The location is away from the existing location to avoid the grout
plug of the abandoned well. The well will be installed to a depth of approximately 22 feet bgs. The wells
will be installed via a hollow stem auger drill rig or rotosonic drill rig. The well casing will be constructed of
4 inch diameter scheduie 80 polyvinyl chioride (PVC) pipe with 4 inch diameter schedule 80, 0.010-inch

slot PVC screen that is 10 feet long. The wells will be sealed at the surface with grout or bentonite to
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minimize short-circuiting. A small concrete vault will be installed at the top of the well to protect tampering

with the well.

Four additional groundwater extraction well will be installed 2 to 3 feet from the locations of
WHF-2832-MW5P, WHF-2832-MW3P, WHF-2832-MW11P, and WHF-2832-MW12P and will be
designated WHF-2832-EW1, WHF-2832-EW2, WHF-2832-EW3, and WHF-2832-EW4, respectively. The
locations are away from the existing wells to avoid interference with the abandoned wells. Each
extraction well will be installed to a depth of approximately 22 feet bgs. The wells will be installed via a
hollow stem auger drill rig or rotosonic drill rig. The well casing will be constructed of 4 inch diameter
schedule 80 PVC pipe with 4 inch diameter schedule 80, 0.010-inch slot PVC screen that is 10 feet long.
The wells wili be sealed at the surface with grout or bentonite to minimize short-circuiting. Because of the
short period of extraction operations and relative security of the site, no well vaults will be installed.

Figure 6-3 shows the arrangement of the extraction wells, and Figure 6-4 shows a typical extraction well.

6.1.3 Groundwater Extraction

A small diameter extraction pump with a capacity of 0.5 to 2 gpm will be installed in each of the following
wells: WHF-2832-MW1PR, WHF-2832-EW1, WHF-2832-EW2, WHF-2832-EW3, and WHF-2832-EW4.
Each pump will be set at the bottom of the well. Free product will be collected in a tank or drums,
depending on the actual recovery rate. Free product recovery will performed daily until no additional free

product can practically be recovered.

Each groundwater extraction pump will be provided with a low level shut off switch to prevent the pump
from running dry. The discharge piping from each pump will include a check valve, a shut off valve, and a
sampling port. Piping will be 1 inch diameter schedule 80 PVC or 1 inch diameter polyethylene. Each

pump will routed separately to the treatment system, described in the next section.
No individual flow meters will be installed at each well due to the short-term pumping requirements. A
totalized flow metering system is included in the treatment system. Weekly inspection measurements will

provide information on the relative amounts of water pumped from each well.

6.1.4 Groundwater Treatment and Disposal

Groundwater will be discharged to the City of Milton WWTP. A GAC system is included to minimize the
initial load to the WWTP.

This alternative consists of the following:

- Feed tank-oil/water separator
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- GAC Feed Pump
- Filter
- GAC tank

- Discharge piping and metering

Groundwater from the five wells discharge into a 560 gallon feed tank (4 feet in diameter and 6 feet high).
This tank serves two functions. The first is to provide control for the GAC feed pump. Level switches in
the tank will shut off the feed pump at low level (2 feet from the bottom), activate the pump at a higher
level (4 feet from the bottom), and shut off the well pumps and activate an alarm at a higher level (5 feet
from the bottom). The second function of the tank is to provide oil/water separation. The cross-section of
the tank is sufficient to allow oil to float to the surface. Oil will be removed by decanting and/or the use of

oil-absorbing pads.

A 1/3 hp centrifugal pump transfers water from the feed tank to the GAC. The pump wil} be rated for
5 gpm and 30 feet. The pump discharge piping will be provided with a check valve, manual flow control
valve, pressure gauge, and flow meter that indicates flow rate and totalized flow. A shut off valve will be
provided on the suction piping. Discharge piping shall be 1-inch diameter Schedule 80 PVC. Suction
piping shall be 1.5-inch diameter Schedule 80 PVC.

Prior to GAC treatment, the water would pass through a bag filter to remove fine particles that could clog
the GAC, particularly during the early stages of pumping. The pressure drop through the filter would be

monitored, and the filter would be changed as needed.

Because groundwater will be pumped over a relatively short period (about 20 weeks), GAC equipment
will be leased from a GAC service. A single GAC tank containing 6,000 pounds of GAC will be obtained.
(See Appendix B for calculations). A single GAC tank is estimated to be sufficient and a two-tank lead-
lag configuration is not proposed for this system. The GAC will be used until concentrations fall below
City of Milton limitations. The influent and effluent of the GAC unit will be sampled every two weeks and
analyzed for volatile organic compounds (VOCs), PAHs, and TRPH. The treated groundwater will be
discharged to the City of Milton WWTP by way of the sanitary sewer system through manhole F2B on
Langley Street.

A control panel will be provided for relays, motor starters, controls, flow meter display, and other
components as necessary for operation of the electrical equipment. Each pump will be provided with a
Hand-Off-Automatic control switch. An auto dialer will be provided for notification of any alarm condition.

The housing will be NEMA 4 for outdoor service.
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A concrete pad will be constructed for the feed tank, pump, controls, and GAC tank. The treatment
system will be inside a fenced enclosure. A gate will be provided for truck access for the removal of the
GAC tank.

6.1.5 Excavation and Off-Site Disposal

Soil excavation should be within the area shown on by Figure 6-1. The overall depth of the excavation is
20 feet. Contaminated soil is in the unsaturated zone and the perched water bearing zone. The total
volume of contaminated soil is estimated to be 7,490 yda. The total volume of uncontaminated soil is
estimated to be 10,100 yd>. Uncontaminated soil will be stockpiled for re-use as fill. Additional
excavation will be required to provide the 2-to-1 slope for safety measures. However, shoring may be
used in lieu of the 2-to-1 slope, and sho‘ring will be required along the west side of the excavation near
Building 2832. Excavation will be conducted using standard earthmoving equipment. All operators
should be certified to be in compliance with 29 Code of Federal Regulations 1910.120 health and safety
requirements. Visual and OVA headspace analysis should be used to confirm the soil contamination
extent at set intervals during the excavation. It is assumed that due to the age of the petroleum that
visual observation of the petroleum impacted soil may be necessary. Free product that is exposed in the
open excavation should be recovered to the extent practicable by using high vacuum suction or product

absorbing socks.

Excavated soil that is contaminated with TRPH (greater than 50 ppm, observed stained by visual
observation, or from within the excavation limits shown on Figure 6-1) should be loaded directly into
trucks or roll-off boxes to facilitate immediate site removal and delivery to an FDEP permitted off-site

disposal facility.

Storm water run-on and run-off controls should be implemented to prevent migration of sediment or

contaminated storm water during site activities.

The limits of excavation shown on Figure 6-1 are representative of the soil contamination and include the
footprint of the free product. The soil in the excavation area is described as silty sandy clay, clay, and
silty clayey sand and the sides of the excavation may initially hold a vertical slope slope. Excavations
shall be cut back and sloped to allow for safe entry into the excavation and to minimize the amount of
uncontaminated soil that could slide into the excavation with the contaminated soil. Open excavations
shall be protected with suitable barriers, such as, temporary fences. The tops of the excavation shall be

provided with a berm of clean soil to minimize the amount of run-on that can enter the excavation.

The limits of excavation are based on locations of uncontaminated soil samples and the extent of the

1 pg/L benzene isoconcentration line. In this case, OVA headspace analysis and visual observations are
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assumed to be sufficient to confirm the extent of excavation. However, confirmatory soil samples should
be provided to the lab from the sidewalls of the excavation to confirm the removal of petroleum-impacted
soil. Final confirmatory soil samples should be shipped to a fixed base laboratory and analyzed for the
gasoline and kerosene analytical group. At a minimum, confirmatory soil sampling should be performed

in accordance with the Florida regulatory guidelines provided for UST removals.

The two AVGAS pipelines pass through the excavation and the sections of pipe within the excavation are
to be removed and disposed of. Prior to cutting the lines, each pipeline shall be tapped to confirm that no
liquids are present. Any fluids present shall be collected and disposed of off-site. The ends of the

pipelines shall be capped.

If it is necessary to stockpile contaminated soil, the stockpile will be provided with erosion and
sedimentation control such as silt fences or hay bales. Captured sediment from the contaminated soil
stockpiles must be treated. Contaminated soil and treated soil stockpiles will be placed on an
impermeable surface or liner, 5-mil thickness minimum. Stockpiles will be graded to promote flow toward
the excavation. Water and free product seeping out of stockpiles of contaminated soil must be captured
for treatment or disposal. Stockpile locations selected by the contractor are subject to review and

approval.

6.1.6 Restoration/Regrading

Backfill of excavated areas will be performed after excavation if the confirmatory sampling has
determined that the excavation in the particular area is complete. All water from the excavation during
soil replacement should be removed as necessary to accommodate compaction. To minimize
recontamination of the backfill soil by groundwater, a low (i.e., less than 0.5 percent) organic content soil
will be used as backfill material in addition to the soil that has been excavated and stockpiled. Backfill
material will be well-graded granular soil consisting of silica sand or other approved materials. Backfill will
contain less than 0.5 percent organic carbon as measured in accordance with American Society for
Testing and Materials (ASTM) D2074-87. Moisture density testing will be in accordance with ASTM
D698-91. Certification that the barrow source is free of petroleum hydrocarbon contamination is required
from the borrow source prior to delivery. Backfill material will be placed in 12-inch lifts and compacted to
90 percent standard Proctor density. Compactive effort should be no less than four passes of the earth-
moving equipment. Approximately 7,490 yd® of backfill material should be required. After all disturbed
areas of excavation have been successfully backfilled, the site should be graded to drain. The excavation
should be graded to match surrounding elevations, and the grade will be sloped from the center outward
so that runoff will flow away from the backfilled area. The slope should be blended into the surrounding

areas, and the grade changes should be gradual. If necessary, prior to backfilling an appropriate amount
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of 1%- to 2 inch diameter crushed stone may be provided as a bottom layer in order to stabilize saturated

material resulting from groundwater encroachment into the open excavation.

A final survey shall be performed to identify the limits of excavation and final grading elevations. An as-
built site plan should be prepared for the excavation project area. A completion report consistent with the
requirements of Chapter 62-770.300 F.A.C. should be provided summarizing volumes removed,

disposed, replaced, site activities, and confirmatory soil sampling results.

6.1.7 Monitoring Well Installation and Groundwater Monitoring

Prior to extraction of groundwater, samples will be collected from WHF-2832-MW1P, WHF-2832-MW5P,
WHF-2832-MW10P, WHF-2832-MW11P, and WHF-2832-MW12P and analyzed for VOCs, PAHs, and

TRPH. Free product will also be measured.

Two new surficial aquifer monitoring wells will be installed 2 to 3 feet from the locations of
WHF-2832-MW1S and WHF-2832-MW3S and designated WHF-2832-MW1SR and WHF-2832-MW3SR,
respectively. The locations are away from the existing location to avoid the grout plug and outer casing of

the abandoned wells.

The surficial aquifer monitoring wells will be installed with a truck mounted drill rig using mud rotary drilling
techniques. The wells will be constructed of 2 inch, flush-threaded, schedule 40 PVC riser and
0.010-inch slot well screen with a 6-inch point cap. The depths of the shallow aquifer monitoring wells
ranged from approximately 120 to 124.5 feet bgs with 20 foot screen sections. To prevent cross
contamination from the perched water bearing zone, monitoring wells will be installed through surface
casings. The surface casings will be installed with a truck mounted drill rig using 8.25-inch hollow stem
augers. The surface casings will be constructed of 6-inch, schedule 40 PVC installed to a depth of
approximately 25 feet bgs. The surface casings will be grouted in place with a Type | Portland cement /
bentonite slurry and allowed to cure for a minimum of 24 hours before drilling will be continued. The well

borings will then be advanced through the surface casings using mud rotary drilling technigues.

The annulus around each well will be backfilled to approximately 2 feet above the top of the screen with
US Standard Sieve size 20/30 silica sand, followed by a 2 to 3 foot 30/65 fine sand seal. The remainder
of the annulus will be grouted to the surface with a Type | Portland cement / bentonite siurry. Each well
will be secured with a locking, watertight cap within an 8 inch diameter steel manhole. The manhole will
be set in a 24 inch square concrete apron finished slightly above grade. A typical monitoring well

instaliation is illustrated on Figure 6-5.
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Subsequent to the installation of the monitoring wells, each well will be developed using a centrifugal or
submersible pump. The grout in each monitoring well will be allowed to cure a minimum of 24 hours
before development is started. Groundwater physical parameters will be monitored during development.
Development will be considered complete when three consecutive field readings of temperature, pH, and
specific conductivity stabilized within the required percentages; and turbidity has fallen to less than
10 nephelometric turbidity units (NTUs). Potentially contaminated development water will be stored in

labeled 55-gallon drums and later appropriately disposed of based on the analytical results.

Samples will be collected from the surficial aquifer monitoring wells WHF-2832-MW1SR,
WHF-2832-MW2SR, WHF-2832-MW3S, and WHF-2832-MW4S and analyzed for VOCs, PAHs, and

TRPH. Samples will be collected annually for two years to confirm that no contamination is occurring.

6.2 COST ESTIMATE

The estimated capital cost, O&M cost, and NPW summarized below. The cost estimate is included in

Appendix C.
Capital cost $1,700,000
O&M cost $ 100,000
NPW $1,800,000
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7.0 OPERATIONS AND MAINTENANCE

The following sections establish procedures for the start-up of the system, routine operation and
maintenance of the remediation equipment, and final system deactivation. Both alternatives are

described in each subsection

7.4 SYSTEM START-UP

Approximately one week prior to start-up of the groundwater extraction system, a full round of water

levels will be collected. Following collection of water levels, the following wells will be sampled:

e WHF-2832-MW1PR
e WHF-2832-MWS5P

s  WHF-2832-EW1

e WHF-2832-EW2

e WHF-2832-EW3

e WHF-2832-EW4

e WHF-2832-MW1S

s  WHF-2832-MW2S

e WHF-2832-MW3S

e WHF-2832-MW4S

The samples will be analyzed for VOCs, PAHs, and TRPH. The initial round of measurements and
groundwater analytical results will establish the baseline contaminant profiles and comparable monitoring

parameters.

System start-up will commence approximately one week following the initial round of sampling. The

following steps outline the start-up procedures.

1. Prior to any testing, bump and check each motor for proper rotation.

2. Inspect all equipment and ensure that all moving parts are free from obstructions.

3. Energize the control panel disconnect switch. Confirm that the voltage supplied to the panel is as

specified.
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4. Check all control sensors, alarms, and control logic by forcing alarm conditions, e.g., filling feed tank

with potable water to check operation of the high-high switch and alarm.

5. Check all motor amp loads against manufacturer's specified operating loads provided in the
operations manual. Any motors found to be exceeding full load amp draw will undergo
troubleshooting activities and the cause will be determined and rectified.

6. Measure and record the depth to water in each extraction well prior to start up.

7. Adjust the throttle valve on each well pump such that the flow rate is 1 gpm. Measure the depth to

water after the pump has been operating for at least 4 hours.

8. Adjust the throttle valve on the GAC pump or discharge pump such that the flow rate is about 5 gpm,

or slightly more than the sum of the flows from the well pumps.

9. Measure and record the outlet pressure and the flow rate of the GAC pump or discharge pump.

10. Measure and record the inlet pressure to the filter and the inlet and outlet pressure of the GAC unit.

11. Allow the system to operate for approximately two hours without adjustment, and then record the

pressure and flow rate measurements.

12. Allow the system to run for 24 hours. Record all pressures, depth to water in extraction wells,

totalized flow, and flow rate for future comparison to weekly visits. Readjust as necessary.

7.2 MONITORING PLAN

A monitoring program is anticipated to be initiated upon approval of this RAP and subsequent installation

and startup of the remedial action system. The monitoring plan has two main objectives:

e To monitor the overall effectiveness of the remedial system in removing the groundwater;

¢ To monitor the performance of the remedial equipment.

The proposed monitoring plan includes the following:

» Measurements of groundwater levels in the extraction wells to determine the progress of the removat

of the groundwater. Measurement will be performed using a water level indicator.
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¢ Measurements of GAC or discharge pump pressure, the inlet and outlet pressure of the GAC tank,
and total flow rate will be performed weekly. Measurement will be performed using pressure gauges
and flow meters mounted on the remedial system. The flow rate from individual wells can be
measured by the change in water level in the feed tank. Based on field observations, this frequency

can be adjusted to every two weeks.

o Sampling influent and effluent of the GAC system will be performed every two weeks to monitor the
loading to the GAC. If GAC influent concentrations drop significantly, the sampling interval can be
increased to monthly, with the approval of the FDEP. Sampling of the discharge to the sanitary
wastewater treatment will be performed every two weeks to monitor the loading to the wastewater
treatment plant. If the discharge concentrations drop signifcantly, the sampling interval can be
increased to monthly, with the approval of the wastewater treatment plant. The samples will be
analyzed for VOCs, PAHs, and TRPH.

e The results of sampling will be reported every quarter in a status report (See Section 7.4)

* After excavation is completed, wells screened in the surficial aquifer will be sampled and analyzed
annually for two years to confirm that contaminants have not reached the surficial aquifer. Samples

will be analyzed for VOCs, PAHs, and TRPH.

7.3 SYSTEM OPERATIONS AND MAINTENANCE

The proposed remedial system is designed to operate continually and automatically with minimal
maintenance or operator attendance. Site visits for system inspection and maintenance will be performed
by a trained and qualified technician and will be performed in conjunction with system monitoring to

reduce costs.
Initially, the site will be visited weekly to record water level changes and totalized flow. Because of
uncertainties in the production of each well, frequently visits may be needed to optimize the flow rate from

each well. After flow rates have stabilized, site visits can be increased to every two weeks.

The following operation and maintenance items are scheduled to be performed weekly for the first month

and every two weeks thereafter:

1. Record the pump discharge, filter inlet, GAC inlet, and GAC outlet pressures, pump hour meter times,

total flow rate, and totalized flow.
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2. Inspect pumps and motors. Add ocil if needed, then lubricate the bearings as necessary. Record

maintenance performed.

3. Adjust the flow rates as needed. As the water levels drop in the wells, pump output will also

decrease.

4. Replace the filter bag when the pressure drop througb the filter reaches 5 to 10 psi.

5. Maintain good housekeeping measures for the entire remediation system compound, picking up

trash, cutting weeds as necessary.
6. Log all inspection activities and repairs performed.
An O&M Manual will be provided with all equipment and systems acquired. The manual will have at a
minimum, sections covering the unloading, installation, set-up, operation instruction, and maintenance

instruction for each component of the system.

After the groundwater has been extracted from the perched water bearing formation, the pumping system

can be deactivated. The following steps should be performed to secure the facility:

1. The GAC unit is to be taken off-site for disposal or regeneration.

2. Extraction pumps are to be removed, cleaned, lubricated and stored for re-use elsewhere.

3. The GAC feed pump or discharge pump is to be cleaned and lubricated and stored for re-use

elsewhere.

4. The bag filter is to be cleaned and stored for re-use elsewhere.

5. The main power circuit breaker is to be opened to de-energize the system.

6. The feed tank is to be drained and flushed with clean water and removed from the site for re-sue

elsewhere.
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7.4 STATUS REPORTS

During the implementation and operation of the remedial system described in this RAP, quarterly status
reports will be prepared and submitted to Navy. The reports will summarize all remedial activities and will
contain at a minimum the following information:

e Startup date.

¢ Hydrocarbon constituent concentrations in groundwater as measured from monitoring wells, together

with water table elevations.

e Cumuiative mass of hydrocarbons removed by the system and removed by the GAC unit.

e Cumulative volume of groundwater removed and discharged.

e A graph of cumulative mass removed versus operation time.

e A graph of cumulative groundwater removed versus operation time.

e Summary of system operational data.

e Conclusions as to the effectiveness of the remedial system and recommendations on further

monitoring and operations of the system.

* Progress of excavation and site restoration.

7.5 SYSTEM DEACTIVATION

Because the groundwater is perched, the pumping system will be deactivated when no more water can
be pumped out. The system will be deactivated as described in Section 7.3. Following system
deactivation, excavation, and site restoration, a Post Active Remediation Monitoring Plan for the surficial
aquifer must be developed for the site and approved by the FDEP. The contents of this plan are included
in Chapter 62-770.750, F.A.C. This monitoring shall occur for a minimum of one year. The scope of this

monitoring is described in Section 7.2
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8.0 REMEDIAL ACTION PLAN SUMMARY

The RAP Summary is included in Appendix D.
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TABLE 2-1 Rev. 0
11/13/03
GROUNDWATER ELEVATION AND MONITORING WELL SUMMARY
AVGAS PIPELINE - SECTION E REMEDIAL ACTION PLAN
NAVAL AIR STATION WHITING FIELD
MILTON, FLORIDA
PAGE 1 OF 3
WellNo. | WHF-1485C-MW1S | WHF-2832-MW1S | WHF-2832-MW2S | WHF-2832-MW3S | WHF-2832-MW4S | WHF-2832-MW 1P
Well Diameter ~ 2inch ~ 2inch 2 inch 2 inch ~ 2inch 2 inch
WellDepth |  120.36 120.00 122.40 124.69 124,55 19.81
Screened Interval |  100.36 - 120.36 100.0 - 120.0 102.4 - 122.4 104.69 - 124.69 104.5 - 124.5 9.81-19.81
TOC Elevation 175.05 171.20 174.37 171.00 171.99 171.19
Date ELEV] DTW | FP |ELEV] DTW | FP |ELEV] DTW | FP |ELEV] DIW | FP |ELEV] DIW | FP | ELEV | DTW] FP
10/16/2002 57.16]117.89] ND }57.31]113.89] ND |56.87]117.50° ND |57.36] 113.64] ND |57.17[114.82| ND |156.72! 19.76| 6.61
~ 12/16/2002 | 58.66|116.39; ND |58.82]112.38| ND |64.33/110.04] ND ]58.79{112.21] ND |58.65|113.34] ND | 156.59] 15.00 0.50
TTNUS/TPA-03-023/4038-6.3 CTO 0200
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GROUNDWATER ELEVATION AND MONITORING WELL SUMMARY
AVGAS PIPELINE - SECTION E REMEDIAL ACTION PLAN
NAVAL AIR STATION WHITING FIELD

MILTON, FLORIDA
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PAGE 2 OF 3
WellNo. | WHF-2832-MW2P | WHF-2832-MW3P | WHF-2832-MW4P | WHF-2832-MW5P | WHF-2832-MW6P | WHF-2832-MW7P |
Well Diameter |~ 2inch f_" 2inch | tinch 1inch 2inch 2 inch
Well Depth ~ 19.83 19.62 14.46 ~18.00 19.74 | 19.65
Screened Interval |  9.83-19.83 9.62-1962 |  4.46-14.46 | 8.0-180 9.74 - 19.74 9.65-19.65
TOC Elevation 170.76 171.93 169.88 170.03 170.80 170.44
Date ELEV ]| DIW] FP | ELEV|DIW]| FP | ELEV]|DIW] FP | ELEV|DIW]| FP | ELEV|DIW| FP | ELEV]DIW] FP

10/16/2002 158.85]12.38] 0.59 | 163.20! 8.73 | ND [162.01{ 7.87 | ND }157.97]12.06] ND }159.67|11.13] ND [159.78| 11.56| 1.13

12/16/2002 | 159.66 [ﬁojr ofS(ﬂTSéEﬁTs‘.@’ “ND |161.16] 8.72 ITND 157.57112.46] ND 159.8?4%%9’7 9E1‘¥T1_cﬁ
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GROUNDWATER ELEVATION AND MONITORING WELL SUMMARY
AVGAS PIPELINE - SECTION E REMEDIAL ACTION PLAN
NAVAL AIR STATION WHITING FIELD

MILTON, FLORIDA
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PAGE 3 OF 3
WellNo. | WHF-2832-MW8P | WHF-2832-MW9P | WHF-2832-MW10P | WHF-2832-MW11P | WHF-2832-MW 12P] WHF-2832-MW 13P
Well Diameter | 2inch | 2inch 2inch 2iinch 2inch ~ 2inch
WellDepth | 1885 Abandoned | 20.00 18.00 1 1350 24.00
Screened Interval |  8.85-18.85 - 10.0-20.0 | 8.0-18.0 3.5-13.5 3.5-235 |
TOC Elevation 172.61 171.19 169.59 NS 174.16
Date ELEVIDTWT] FP JELEV[DTW] FP | ELEV[DTW] FP [ ELEV[DTW] FP |ELEV[DTW] FP | ELEV][DTW]| FP
~10/16/2002 ] 163.94| 8.67 | ND | Dry | 159.34]11.85] ND ]158.09|11.50] ND | NS | 3.42 | ND |170.43] 3.73 | ND
12/16/2002 163.84! 8.77 | ND Dry | 157.46/13.73] ND [159.41]10.18] ND | NS | 4.80 | ND |163.24/10.92] ND

Notes:

Measurements in feet.
TOC elevations surveyed 10/16/02.

TOC
ELEV
DTW
FP
ND
NS

Top Of Casing

Groundwater Elevation (assumes specific gravity of 0.8 for wells with free product)

Depth To Water

Free Product thickness

Not Detected
Not Surveyed
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TABLE 2-2 11/13/03
SOIL. HEADSPACE SCREENING RESULTS
AVGAS PIPELINE SECTION E - REMEDIAL ACTION PLAN
NAVAL AIR STATION WHITING FIELD
MILTON, FLORIDA
PAGE 1 OF 4
. Sample OVA Screening Results
Boring Date Depthto | Sample Total Carbon Net
No. Collected Water Interval | Reading | Filtered | Reading Comments
(fbls) (ibls) (ppm) (ppm) (ppm)
WHF-2832-SB01 | 6/25/2002 19 0-2 159.2 5.0 154.2 Data from closure assessment
2-4 " 5,562 4.4 5,5657.6 Data from closure assessment
4-6 5,562 95 | 55525 | Data from closure assessment
68 1,137 712 | 1,065.8 | Data from closure assessment
| 810 5,562 4.4 5557.6 | Data from closure assessment
10-12 319 | 1280 [ 191 Data from closure assessment
12-14 1,112 3.8 1,108.2 Data from closure assessment
14-16 2,181 206.0 1,975 Data from closure assessment
| 16-18 5,264 78 5256.3 | Data from closure assessment
18-20 2,677 217.0 2,460 Data from closure assessment
24-25 87.5 0.0 87.5 Surface casing set to 20 feet
~29-30 110.8 0.0 110.8 Free product at 17.5 tbis
34-35 18.5 0.0 18.5
39-40 00 | - 0.0 Analytical Sample
WHF-2832-SB02 | 7/10/2002 12.6 4-5 2,864 0.0 2,864 ]
9-10 | >50,000 00 [ >50,000 |  Analytical Sample
12-13 1,422 0.0 1422 |  Freeproductat11.8fbls |
19-20 0.0 - 0.0
WHF-2832-SB03 | 6/22/2002 11.5 2-3 >4,337 0.0 >4,337 o
4-5 803.6 0.0 803.6 o
9-10 325.1 0.0 325.1 ]
14-15 55.7 2.0 53.7 | Analytical Sample
19-20 101.7 58.0 43.7
WHF-2832-SB04 | 6/22/2002 Dry | 34 0.0 - 0.0 B
112 { o0 [ - | o0 | j
| 1415 0.0 - | oo ]
18-19 0.0 - 0.0
22-23 0.0 - o0 | ) )
2829 00 | - | 00 !
33-34 0.0 - 0.0 | »
38-39 0.0 - ﬂ 0.0
WHF-2832-SB05 | 7/9/2002 11.5 1-2 0.0 - 0.0
45 | 174 1.0 164 |
910 | 88 0.0 88 | ]
10-11 147 | 13 | 1457 | - ]
14-15 466.2 0.0 466.2. ]
19-20 142.4 0.0 142.4
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Sample OVA Screening Results
Boring Date Depth to | Sample Total Carbon Net
No. Collected Water Interval | Reading | Filtered | Reading Comments
(fbls) (fbls) {ppm) (ppm) (ppm)
WHF-2832-SB06 [ 6/19/2002 11.7 2-3 1,010 3.0 1,007 ]
34 1,205 1.3 1,203.7 Analytical Sample
7-8 35.7 0.0 35.7 B
| 910 | 331 0.0 331
11-12 300.2 955 204.7
14-15 320.1 0.0 | 3201
16-17 422.6 0.0 4226 | R
6/21/2002 | 21-22 36.8 0.0 36.8 Surface casing set to 20 feet |
24-25 0.0 - 0.0 ]
29-30 <10 0.0 <10
34-35 31.5 0.0 31.5
39-40 0.0 - 0.0 Analytical Sample
44-45 0.0 - 0.0
WHF-2832-SB07 | 6/22/2002 12.4 4-5 291.5 0.0 291.5
9-10 >4,337 0.0 | >4,337 | ]
12-13 1,023.5 0.0 1,023.5 __Free product at 10.9 fbls
6/24/2002 16-17 420.2 103.5 316.7 o
21-22 111.3 0.0 111.3 Surface casing set to 20 feet |
26-27 48 0.0 48
2930 | 4 0.0 4 - ]
33-34 36.2 0.0 36.2 B
39-40 0.0 - 0.0 Analytical Sample
WHF-2832-SB08 | 7/9/2002 11.75 4-5 12,086 0.0 12,086 Analytical Sample
| 9-10 0.0 - 0.0
14-15 849 0.0 849 - ]
19-20 414 1.8 4122 B
24-25 230.1 0.0 230.1
WHF-2832-SB09 | 7/9/2002 Dry 3-4 >50,000 0.0 >50,000 Analytical Sample
8-9 38.2 0.0 38.2 -
| 14-15 0.0 - 0.0 N
18-20 0.0 - 0.0
WHF-2832-SB10 | 7/11/2002 7 4-5 54.7 0.0 54.7
9-10 0.0 - 0.0 Analytical Sample
14-15 0.0 0.0 v
19-20 0.0 - 0.0 |
24-25 0.0 - 0.0
WHF-2832-SB11 | 7/11/2002 7.6 4-5 86.4 0.0 864 | Analytical Sample |
9-10 14 0.0 14 - )
14-15 0.0 - 0.0
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SOIL HEADSPACE SCREENING RESULTS

MILTON, FLORIDA
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AVGAS PIPELINE SECTION E - REMEDIAL ACTION PLAN
NAVAL AIR STATION WHITING FIELD

PAGE 3 OF 4
Sample OVA Screening Results
Boring Date Depthto | Sample Total Carbon Net
No. Collected Water Interval | Reading | Filtered | Reading Comments
{tbls) (tbls) (Ppm) (ppm) (ppm)
WHF-2832-SB12 | 6/22/2002 [ 1655 | 3-4 | 2151 0.0 215.1 Analytical Sample
9-10 00 | - 00 |
14-15 | 0.0 - 0.0 ]
| 18-19 0.0 - 00 | |
23-24 0.0 - 00 |
WHF-2832-SB13 | 7/10/2002 Dry 4-5 0.0 - 0.0 j ]
9-10 0.0 - 0.0 -
14-15 0.0 - 0.0
19-20 0.0 - 0.0
24-25 0.0 - 0.0
WHF-2832-SB14 | 7/10/2002 Dy | 45 | 00 - 0.0 ]
9-10 0.0 - 0.0
14-15 0.0 - 0.0
19-20 0.0 - 0.0 j
24-25 0.0 - 0.0 B
WHF-2832-SB16 | 7/10/2002 | 13.91 4-5 0.0 - 0.0
9-10 351.6 0.0 | 3516 |  Analytical Sample ]
14-15 0.0 - 0.0
19-20 00 | - 00 | ]
WHF-2832-SB17 | 7/9/2002 13.04 34 | 00 - 0.0
89 ]| 446 2.4 42.2 Analytical Sample
1314 | 00 - 0.0
19-20 0.0 - 0.0
WHF-2832-SB18 | 6/19/2002 NA 4-5 0.0 - 0.0
9-10 0.0 - 0.0 B
14-15 0.0 - oo | -
19-20 0.0 - 0.0 ) B
24-25 0.0 - 0.0
- 29-30 0.0 N i
3435 { 00 | - 0.0 _
39-40 0.0 - 0.0
4445 | 00 | - | 00 | |
| 4950 | 0.0 ' 200 L ]
54-55 0.0 - 0.0 - |
59-60 0.0 - 0.0
64-65 0.0 - 00
_69-70 | 00 00 |
7475 | 00 - 00
79-80 0.0 - 0.0
WHF-2832-SB20 | 7/10/2002 | 10.74 45 | o0 | - »_# 00 | ]
910 | oo | - | o0 - ]
14-15 0.0 - 0.0
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SOIL HEADSPACE SCREENING RESULTS
AVGAS PIPELINE SECTION E - REMEDIAL ACTION PLAN
NAVAL AIR STATION WHITING FIELD
MILTON, FLORIDA

PAGE 4 OF 4
Sample OVA Screening Results
Boring Date Depth to | Sample Total Carbon Net
No. Collected Water Interval | Reading | Filtered | Reading Comments
(ibls) (fbis) (ppm) (ppm) {ppm)

WHF-2832-SB22 | 6/24/2002 11 4-5 0.0 - 0.0
9-10 0.0 - 0.0
11-12 49 0.0 49 Analytical Sample
16-17 0.0 - 0.0 |
24-25 0.0 - 0.0 o
29-30 0.0 - 0.0

WHF-2832-5823 | 7/11/2002 NA 4-5 950 0.0 950 Analytical Sample
7-8 81.0 0.0 81.0
14-15 0.0 - 0.0
19-20 0.0 - 0.3

WHF-2832-SB24 | 7/11/2002 5.49 3-4 30.1 0.0 30.1
9-10 0.0 - 0.0
14-15 0.0 - 0.0

WHF-2832-SB25 | 7/12/2002 Dry 3-4 0.0 - 0.0
9-10 0.0 - 0.0
14-15 0.0 - 0.0

WHF-2832-SB26 | 7/12/2002 Dry 3-4 375 1.5 | 3735 Analytical Sample
9-10 0.0 - 0.0 7 ]
14-15 0.0 - 0.0

Notes:

OVA = organic vapor analyzer
fbls = feet below land surface
ppm = parts per million

NS = not sampled
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SUMMARY OF FIXED-BASE SOIL ANALYTICAL RESULTS
AVGAS PIPELINE SECTION E - REMEDIAL ACTION PLAN
NAVAL AIR STATION WHITING FIELD
MILTON, FLORIDA

SCTL SB ID WHF-2832-SB02 | WHF-2832-SB06 | WHF-2832-SB10
Sample ID | AVGELSLB0205| AVGELSLB0604 | AVGELSLB1004
COMPOUND Residential| Leaching Date 10/1/2002 10/1/2002 10/1/2002
Depth 5 Feet 4 Feet 4 Feet
PAHSs, ug/kg:
Acenaphthene 1,900,000 2,100 800U 770 U 740 U
Acenaphthylene 1,100,000 27,000 800 U 770 U 740 U
Anthracene 18,000,000 | 2,500,000 400 U 390 U 370U
Benzo(a)anthracene 1,400 3,200 400 U 390U 370 U
Benzo(a)pyrene 100 8,000 80U 77 U 74 U
Benzo(b)fluoranthene 1,400 10,000 80 U 77 U 74 U
Benzo(ghi)perylene 2,300,000 132,000,000 80U 77 U 74 U
Benzo(k)fluoranthene 15,000 25,000 80 U 77 U 74 U
Chrysene 140,000 77,000 400 U 390 U 370 U
Dibenzo(a,h)anthracene 100 30,000 80U 77 U 74 U
Fluoranthene 2,900,000 | 1,200,000 400 U 390 U 370U
Fluorene 2,200,000 160,000 400 U 77 U 370 U
Indeno(1,2,3)pyrene 1,500 28,000 80 U 77 U 74 U
1-Methylnaphthalene 68,000 2,200 400U 390 U 370U
2-Methylnaphthalene 80,000 6,100 400 U 390 U 370 U
Naphthalene 40,000 1,700 400 U 390 U 370U
Phenanthrene 2,000,000 250,000 400 U 390 U 370 U
Pyrene 2,200,000 880,000 400 U 390 U 370U
VOCs, ug/kg:
Benzene 1,100 7 42U
Ethylbenzene 1,100,000 600 42U
Toluene 380,000 500 4.2U
Total Xylenes 5,900,000 200 13U
Methyl Tert Butyl Ether 3,200,000 200 42U
Other Organics, mg/kg:
[TRPH ] 340 ] 340 | | 27.7 { 8.94 ] 422 |
Notes:
SCTL = Soil Cleanup Target Level as defined by Chapter 62-770, F.A.C.
PAHs = Polynuclear Aromatic Hydrocarbons VOCs = Volatile Organic Compounds
U = Result less than instrument detection limit. ug/kg = micrograms per kilogram
TRPH = Total Recoverable Petroleum Hydrocarbons. mg/kg = miligrams per kilogram

Concentrations exceeding SCTLs are shown shaded.
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MW ID WHF-2832-MW3P | WHF-2832-MW4P | WHF-2832-MW5P | WHF-2832-MW6EP | WHF-2832-MW8P [WHF-2832-MW10P| WHF-2832-MW11P
COMPOUND GCTL {Sample ID AVGEGL3P02 AVGEGL4P02 AVGEGL5P02 AVGEGL6P02 AVGEGLSPO1 AVGEGL10PO1 AVGEGL11P01

Date 9/29/2002 10/1/2002 10/1/2002 9/29/2002 10/1/2002 9/28/2002 10/1/2002
PAHSs, ug/L:
Acenaphthene 20 1.0U 1.1U 11U AU 11U 10U 11U
Acenaphthylene 210 1.0U 11U 11U 11U 1.1U 1.0U 11U
Anthracene 2,100 1.0U 11U 11U 1.1U 11U 1.0U 1.1U
Benzo(a)anthracene 0.2 0.21U 0.22 U 0.22 U 0.22 U 0.22 U 0.20 U 022U
Benzo(a)pyrene 0.2 021U 0.22U 022U 022U 0.22U 0.20U 022U
Benzo(b)fluoranthene 0.2 021U 022U 0.22U 022U 0224 0.20U 0.22U
Benzo(ghi)perylene 210 021U 022U 0.22 U 0.22 U 0.22 U 0.20U 022U
Benzo(k)fluoranthene 0.5 021U 022U 022U 0.22U 0.22U 0.20 U 022 U
Chrysene 4.8 021U 022U 022U 0.22 U 022U 0.20U 022U
Dibenzo(ah)anthracene 0.2 021U 0.22U 0.22U 022U 022U 0.20U 022U
Fluoranthene 280 1.0U 11U 1.1U 1.1U 1.1U 1.0U 11U
Fluorene 280 10U 11U 11U 11U 1.1U 1.0U 11U
Indeno(123-cd)pyrene 0.2 021U 0.22 U 0.22U 022U 022U 0.20U 0.22U
Naphthalene 20 4.9 11U 1.1U 6.1 11U 1.0U 11U
1-Methylnaphthalene 20 0.87 1.1U 11U 0.92 1.1 U 1.0U 11U
2-Methylnaphthalene 20 1.6 11U 11U 1.7 1.1U 10U 11U
Phenanthrene 120 1.0U 11U 11U 11U 11U 1.0U 1.1U
Pyrene 210 1.0U 11U 11U 11U 11U 1.0U 11U
VOCs, ug/L:
Benzene 1 10U 1.0U 1.0U
Ethylbenzene 30 1.0U 1.0U 1.0U 1.0U 8.0
Toluene 40 1.0U 1.0U 10U 1.1 4.6
Total Xylenes 20 3.0U 3.0U 3.0U 3.0U 5.8
1,2-Dibromoethane 0.02 0.018 U 0.018 U 0.018 U 0.018U 0.019U
1,2-Dichloroethane 3 1.0U 10U 10U 1.0U 1.0U
Methy! Tert Butyl Ether 50 1.0U 1.0U 1.0V 10U 1.0U
Other Organics, mg/L:
[TRPH 5 | 1.01 | 1.90 0.28 U ] 0.383 | 027U |
Metals, ug/L:
[Lead 15 | T 5.2 [ 1.2U 5.6 13.5 | 448 ]
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NAVAL AIR STATION WHITING FIELD
MILTON, FLORIDA

Rev. 0
11/13/03

PAGE 2 OF 2

Mw ID WHF-2832-MW12P|WHF-2832-MW13P| WHF-2832-MW1S | WHF-2832-MW2S | WHF-2832-MW3S | WHF-2832-MW4S
COMPOUND GCTL [Sample ID [ AVGEGL12P01 AVGEGL13P01 AVGEGL1S01 AVGEGL2S01 AVGEGL3S01 AVGEGL4S01

Date 9/28/2002 9/28/2002 5/22/2002 5/22/2002 5/22/2002 5/22/2002
PAHs, ug/L:
Acenaphthene 20 1.0U 1.0U 44U 40U 10U 10U
Acenaphthylene 210 1.0U 1.0U 44U 4.0U 10U 1.0U
Anthracene 2,100 1.0U 10U 22U 20U 1.0U 1.0U
Benzo(a)anthracene 0.2 0.21 U 0.21 U 0.22U 0.20 U 0.20 U 0.20 U
Benzo(a)pyrene 0.2 0.21U 0.21U 0.22 U 0.20U 0.20U 0.20 U
Benzo(b)fluoranthene 0.2 0.21U 0.2t U 0.22 U 0.20 U 0.10 0.20U
Benzo(ghi)perylene 210 021U 021U 022U 0.20U 020U 020U
Benzo(k)fluoranthene 0.5 0.21U 021U 022U 0.20U 0.20U 0.20 U
Chrysene 4.8 021U 0.21U 22U 20U 0.20 U 0.20 U
Dibenzo(ah)anthracene 0.2 021U 021U 0.22 U 0.20U 020U 0.20U
Fluoranthene 280 1.0U 1.0U 22U 20U 1.0U 10U
Fluorene 280 1.0U 1.0U 22U 20U 1.0U 1.0U
Indeno(123-cd)pyrene 0.2 021U 021U 0.22U 0.20 U 0.20U 0.20 U
Naphthalene 20 1.0U 1.0U 22U 20U 1.0U 10U
1-Methylnaphthalene 20 1.0U 1.0U 2.2U 2.0U 1.0U 1.0U
2-Methyinaphthalene 20 1.0U 1.0U 22U 20U 1.0U 1.0U
Phenanthrene 120 10U 10U 22U 20U 1.0U 1.0U
Pyrene 210 1.0U 1.0U 22U 20U 1.0U 10U
VOCs, ug/L:
Benzene 1 1.0U 1.0U 1.0U 1.0U 1.0U 10U
Ethylbenzene 30 1.0U i.0U 10U 10U 1.0U 1.0U
Toluene 40 1.0U 1.0U 1.0U 10U 1.0U 10U
Total Xylenes 20 3.0U 3.0U 3.0U 3.0U 3.0U 3.0U
1,2-Dibromoethane 0.02 0.018 U 0.018U 0.020 U 0.020 U 0.019 U 0.019 U
1,2-Dichloroethane 3 1.0U 10U 1.0U 1.0U 1.0U 10U
Methyl Tert Butyl Ether 50 1.0U 10U 1.0U 10U 1.0U 1.0U
Other Organics, mg/L:
[TRPH 5 0.26 U 0.26 U ] 0.28 U [ 0.28 U I 0.26 U | 026 U |
Metals, ug/L:
[Lead 15 | 1.2U | 1.2U [ 5.3 | 1.2U I 10.3 | 1.2U |
Notes:

Values reported in micrograms per liter except where noted.
GCTL = Groundwater Cleanup Target Leve! as defined by Chapter 62-770, F.A.C.
PAHSs = Polynuclear Aromatic Hydrocarbons

B = Result greater than of equal to instrument detection limit but less than reporting limit.
U = Result less than instrument detection limit.

VOCs = Volatile Organic Compounds

TRPH = Total Recoverable Petroleum Hydrocarbons.
Concentrations exceeding GCTLs are shown shaded.

TTNUS/TPA-03-023/4038-6.3
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TABLE 3-1

GROUNDWATER CHEMICALS OF CONCERN
AVGAS PIPELINE - SECTION E SITE REMEDIAL ACTION PLAN
NAVAL AIR STATION WHITING FIELD
MILTON, FLORIDA

Chemical of Concern | GCTL, pg/L "
Benzene 1
Ethylbenzene 30
Toluene 40
Xylenes 20
Naphthalene 20
1-Methylnaphthalene 20
2-Methylnaphthalene 20
TRPH 5,000

™ FDEP GCTLs, per Chapter 62-777, F.A.C., August 1999.

FDEP = Florida Department of Environmental Protection
GCTLs = Groundwater Cleanup Target Levels

TRPH = Total Recoverable Petroleum Hydrocarbons
ug/d = micrograms per liter

TTNUS/TPA-03-023/4038-6.3 CTO 0200
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TABLE 3-2
SOIL CHEMICALS OF CONCERN
AVGAS PIPELINE - SECTION E SITE REMEDIAL ACTION PLAN
NAVAL AIR STATION WHITING FIELD
MILTON, FLORIDA
Chemical of Concern | SCTL, pg/kg " | SCTL, ug/kg ©
Benzene 1,000 7
Ethylbenzene 1,100,000 600
Toluene 380,000 500
Xylenes 5,800,000 200
Naphthalene 400,000 1,700
1-Methyinaphthalene 68,000 2,200
2-Methylnaphthalene 80,000 6,100
TRPH 340,000 340,000
M EDEP SCTLs for residential exposure, per Chapter 62-777, F.A.C. August 1999.
@ FDEP SCTLs for leachability to groundwater, per Chapter 62-777, F.A.C. August 1999.
FDEP = Florida Department of Environmental Protection
SCTLs = Soil Cleanup Target Levels
TRPH = Total Recoverable Petroleum Hydrocarbons
ug/kg = micrograms per kilograms
TTNUS/TPA-03-023/4038-6.3 CTO 0200



TABLE 4-1

FREE PRODUCT THICKNESS MEASUREMENTS
AVGAS PIPELINE - SECTION E REMEDIAL ACTION PLAN
NAVAL AIR STATION WHITING FIELD
MILTON, FLORIDA

Before Product Recovery After Product Recovery
Product Product
Date DTP DTW Thickness DTP DTW Thickness
(feet BTOC)|(feet BTOC)| (feet) [(feet BTOC)|(feet BTOC) (feet)
10/18/2002 13.30 19.77 6.47 19.60 19.66 0.06
11/1/2002 13.53 15.38 1.85 16.91 16.94 0.03
11/15/2002 13.32 14.05 0.73 15.68 15.72 0.04
12/8/2002 14.64 15.62 0.98 15.70 15.78 0.08
12/20/2002 14.33 14.94 0.61 15.11 15.20 0.09
1/6/2003 13.41 13.96 0.55 14.12 14.19 0.07
1/20/2003 14.06 14.91 0.85 15.09 15.17 0.08
2/2/2003 14.68 15.40 0.72 15.32 15.40 0.08
2/19/2003 15.36 16.10 0.74 16.45 16.51 0.06
3/1/2003 13.48 13.81 0.33 14.01 14.07 0.06
3/14/2003 11.98 12.24 0.26 12.45 12.47 0.02
3/28/2003 11.96 12.20 0.24 12.25 12.30 0.05
4/17/2003 12.32 12.56 0.24 12.87 12.91 0.04
5/3/2003 12.01 12.22 0.21 12.71 12.75 0.04
5/22/2003 13.37 13.80 0.43 14.03 14.09 0.06
6/8/2003 11.76 11.89 0.13 12.04 12.05 0.01
6/24/2003 11.21 11.26 0.05 11.47 11.48 0.01
Notes:

All measurements are from well WHF-2832-MW1P. Depth of well is 19.9 feet.
DTP = Depth to Product
DTW = Depth to Water
BTOC = Below Top of Casing

TTNUS/TPA-03-023/4038-6.3

Rev. 0
11/13/03
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TABLE 5-1

SUMMARY OF COMBINATIONS OF ALTERNATIVES
AVGAS PIPELINE - SECTION E REMEDIAL ACTION PLAN
NAVAL AIR STATION WHITING FIELD

MILTON, FLORIDA

No. Soil Free product Groundwater

Excavate Excavate (3) Extract (1)
Excavate Excavate {(3) AS or BS:(4)

1 Excavate DPE (2) DPE (2)

2 | Excavate Skim Extract (1)
SVE (5) DPE (bioslurp) DPE (bioslurp)
SVE (5) Skim w/depress Extract
SVE (5) Skim ASorBS(4)
Excavate Skim in-situ.chem ox (6)
SVE (5). Skim In-situ chem ox (6)

3 | Excavate (7) Skim/Excavate (7) | Extract/Excavate (7)

Notes:

Shaded boxes indicate the technology should not be considered.

1 — Extraction in this case is pumping out the perched groundwater completely.
2 — Long term pumping may not be sustainable and may become the extraction alternative.
3 — Deep excavation to the free product may breach confining layers and allow contaminated
water and free product to reach surficial aquifer.
4 — Highly heterogeneous (silty sand, clayey sand and clay layers) throughout cause poor
distribution. Relatively continuous sand layer (1 to 5 feet thick) would short circuit the air.
Overlying clayey sand and clay would trap air.
5 — Highly heterogeneous (silty sand, clayey sand and clay layers) throughout cause poor
distribution. Overlying clayey sand and clay would trap air. Sand layers would short circuit
the air. Pipeline bedding may also short circuit air distribution.
6 — Highly heterogeneous (silty sand, clayey sand and clay layers) throughout cause poor
distribution of solution. Relatively continuous sand layer (1 to 5 feet thick) would short circuit
the solution. Overlying clayey sand and clay would trap reaction gases.
7 — In this alternative, free product is skimmed and groundwater is extracted to dryness prior to
excavation. Then, all of the contaminated soil, including the dewatered perched water

bearing zone soil, is excavated.

DPE = Dual-phase extraction
SVE = Soil vapor extraction

TTNUS/TPA-03-023/4038-6.3

Rev. 0

11/13/03
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APPENDIX A

CONTAMINANT MASS CALCULATIONS



NAS WHITING FIELD

AVGAS RAP
GROUNDWATER VOLUMES
7/23/2003
Water Bulk dry
Volume, Water density,
Interval Depth, feet| Area, feet2 |Volume, feet3| Porosity feet3 Volume, gal ton/cy |Mass dry soil, Ib
1-10 15 2,200 33,000 0.3 9,900 74,062 1.5 3,666,667
10 - 100 15 2,500 37,500 0.3 11,250 84,161 1.5 4,166,667
100 - 1000 15 3,860 57,900 0.3 17,370 129,945 1.5 6,433,333
1000 - 10000 15 3,291 49,365 0.3 14,810 110,790 1.5 5,485,000
10000 15 149 2,235 0.3 671 5,016 1.5 248,333
[Total | 12,000] 180,000] | 54,000] 403,974| | 20,000,000]
15
UNSATURATED SOIL
Bulk dry
Volume, density,
Interval Depth, feet| Area, feet2 |Volume, feet3 yd3 ton/cy |Mass dry soil, Ib
Unsaturated soil 14 8,400 117,600 4,356 1.5 13,066,667

1 of 1



NAS WHITING FIELD

AVGAS RAP

CONTAMINANT MASS - GROUNDWATER PHASE
7/24/2003

1. Enter data from tag maps (Figure 4-6)
Use 1/2 DL for U
Concentrations in ug/L

Geomean of

Compound 11P 6P 3P 10P Geo mean Mean max max and 1

Benzene 6 12600 3030 11.7 227.5] 3911.925 12600 112
Toluene 4.6 34400 51.7 1.1 54.8 8614.35 34400 185
Ethylbenzene 8 1630 0.5 0.5 7.6 409.75 1630 40
Xylenes 5.8 1570 651 1.5 54.6 557.075 1570 40
Naphthalene 2 6.1 4.9 2 3.3 3.75 6 2
1-MN 2 0.92 0.87 2 1.3 1.4475 2 1
2-MN 2 1.7 1.6 2 1.8 1.825 2 1
TRPH 125 16700 5190 383 1427.2 5599.5 16700 129
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2. "Normalize" lab data resuits of other compounds to benzene by dividing by benzene concentration

(Shaded indicates that most compounds were not detected and were not used in later steps.)
normalized to benzene

Compound 11P 6P 3P 10P

Benzene 6 12600 3030 11.7
Benzene 1 1 1 1
Toluene 0.77 2.73 0.02 0.09
Ethylbenzene 1.33 0.13 0.0002 0.04
Xylenes 0.97 0.12 0.21 0.13
Naphthalene 0.33 0.0005 0.0016 0.17
1-MN 0.33 0.0001 0.0003 0.17
2-MN 0.33 0.0001 0.0005 0.17
TRPH 20.83 1.33 1.71 32.74

3. Estimate the aqueous concentrations in ug/L of other compounds, by scaling to benzene. Scale factor is about the average value.
and adjusting factors based on observed lab results (see notes at right).

scaler* => 2.7 1 1 0.0005 0.0001 0.0001 1.5

Benzene Toluene Ethylbenz Xylenes Naph 1-MN 2-MN TRPH
1-10 3 3 3 6 0.0 0.0 0.0 190
10 - 100 32 1 0.3 0.3 0.2 0.1 0.1 95
100 - 1000 316 4 3 316 0.5 0.3 0.3 949
1000 - 10000 3162 43 3 527 2 1 1 4743
10000 11225 30307 1122 1122 6 1 2 14000

scaler - the scale factor to benzene

20f4

adjusted to 10P
adjusted for 3P
adjusted for 3P
N, MN, EB, X ba



4. Calculate mass in aqueous phase, Ib.
Where, Mass compound, tb = C {(ug/L) x 3.785 L/gal / (1,000,000 ug/g) /(454 g/tb) x Water vol, gal

water vol,gal

Benzene Toluene Ethylbenz Xylenes Naph 1-MN 2-MN TRPH
1-10 0.0020 0.0018 0.0020 0.0039 0.0000 0.0000 0.0000 0.1 74,062
10 - 100 0.0222 0.0006 0.0002 0.0002 0.0001 0.0001 0.0001 0.1 84,161
100 - 1000 0.3 0.005 0.003 0.3 0.0005 0.0003 0.0003 1.0 129,945
1000 - 10000 2.9 0.039 0.003 0.5 0.0015 0.0006 0.00086 4.4 110,790
10000 0.5 1.3 0.05 0.05 0.0002 0.0000 0.0001 0.6 5,016
Total 3.8 1.3 0.1 0.9 0.0023 0.0010 0.0011 6.2

TOTAL 12.2

5. Calculate concentrations in soil using typical Koc and Foc values.
Use Foc = 0.2% the FDEP default value.
Koc values of 1MN, 2MN and TRPH as naphthalene.
Kd = Koc x Foc

Benzene Toluene Ethylbenz Xylenes Naph 1-MN 2-MN TRPH
Koc, L/kg 38 135 260 240 1288 1288 1288 1288
Foc, kg/kg 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
Kd, L/kg 0.076 0.27 0.52 0.48 2.576 2.576 2.576 2.576
6. Soil mass concentrations in ug/kg, or ppb.
The aqueous concentrations in the above tables (Step 3) are copied down and multiplied by the above Kd values.

Benzene Toluene Ethylbenz Xylenes Naph 1-MN 2-MN TRPH
1-10 0.2 0.8 1.6 3.0 0.0000 0.0000 0.0000 489.4
10-100 2.4 0.2 0.2 0.2 0.4 0.2 0.2 244 .4
100 - 1000 24.0 1.2 1.6 151.8 1.2 0.8 0.8 2443.8
1000 - 10000 240.3 11.5 1.6 253.0 4.1 1.6 1.6 12219.0
10000 853.1 8183.0 583.7 538.8 14.5 2.6 5.8 36064.0
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7. Calculate mass in soil phase, |Ib
Mass compound, Ib = C (ppb) x mass soil, Ib / 1,000,000,000

Benzene Toluene Ethylbenz Xylenes Naph 1-MN 2-MN TRPH soil mass, Ib
1-10 0.001 0.003 0.006 0.011 0.000 0.000 0.000 2 3,666,667
10 - 100 0.010 0.001 0.001 0.001 0.002 0.001 0.001 1 4,166,667
100 - 1000 0 0.01 0.01 1 0.008 0.005 0.005 16 6,433,333
1000 - 10000 1 0.06 0.01 1 0.022 0.009 0.009 67 5,485,000
10000 0 2 0.1 0 0.004 0.001 0.001 9 248,333
Total 1.7 2.1 0.2 2.5 0.035 0.016 0.017 95
TOTAL 101
8. Subtotals of mass of contaminants in aqueous and sorbed phase, |b
Benzene Toluene Ethylbenz Xylenes Naph 1-MN 2-MN TRPH
1-10 0.00 0.00 0.01 0.0 0.0000 0.0000 0.0000 2 1.9
10 -100 0.03 0.00 0.00 0.0 0.00 0.00 0.00 1 1.1
100 - 1000 0 0.01 0.01 1 0.01 0.01 0.01 17 18.6
1000 - 10000 4 0.10 0.01 2 0.02 0.01 0.01 71 77.7
10000 1 3 0.2 0 0.00 0.001 0.00 10 13.9
Total 5 3 0.2 3 0.04 0.02 0.02 101 113.3
TOTAL 113
9. Subtotals of mass of contaminants in aqueous and sorbed phase, per layer, as a percentage of total in plume
Benzene Toluene Ethylbenz Xylenes Naph 1-MN 2-MN TRPH
1-10 0.05 0.13 3.52 0.44 0.00 0.00 0.00 1.90
10 - 100 0.59 0.05 0.40 0.03 4.78 6.43 6.12 1.08
100 - 1000 9.12 0.35 6.18 38.91 22.15 33.10 31.51 16.63
1000 - 10000 77.74 3.00 5.27 55.29 62.95 56.43 53.73 70.91
10000 12.49 96.47 84.64 5.33 10.12 4.04 8.64 9.48
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
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NAS WHITING FIELD

_AVGASRAP _  __

CONTAMINANT MASS - UNSATURATED SOIL PHASE
7/23/2003

1. Enter data from SAR tag map (Figure 4-3)
Use 1/2 DL for U
Concentrations in ug/kg

Geomean of

Compound B0205 B0604 B0610 Geo mean Mean max max and 1

Benzene 241 635 2.1 68 2927 635 25
Toluene 6260 224 2.1 143 2162.0 6260 79
Ethylbenzene 2570 3030 2.1 254 1867.4 3030 55
Xylenes 2760 3510 8.5 398 2092.2 3510 59
Naphthalene 200 200 200 200 200 200 14
1-MN 200 200 200 200 200 200 14
2-MN 200 200 200 200 200 200 14
TRPH 27700 8940 42200 21863 26280 42200 205

2. Calculate mass in soil phase, Ib
Mass compound, Ib = C (ppb) x mass soil, b/ 1,000,000,000

Compound Mass, Ib

Benzene 0.9

Toluene 1.9

Ethylbenzene 3.3

Xylenes 52

Naphthalene O[ND, therefore, 0
1-MN 0[ND, therefore, 0
2-MN OIND, therefore, 0
TRPH 286 ]

[Total ] 297] ]
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PROCESS CALCULATIONS



Tetra Tech NUS STANDARD CALCULATION

SHEET
CLIENT: SOUTHDIV FILE No:N4038 BY: JWL PAGE:
1o0f1
SUBJECT: NAS Whiting Field- AVGAS Pipeline E - RAP - CHECKED BY: DATE: 11/11/03
Excavation Volume

Purpose: Estimate quantity of soil to be excavated.

The volume of contaminated soil in the unsaturated zone (Vg,un) Is based on the figure. Clean
sample points are used as the limits of excavation. Using a planimeter, the area is 8,400 ft2. The
depth of excavation is assumed to be 10 feet.

Veoilun = 8,400 f* x 10 ft x yd*/27 ft* = 3,000 yd®

The volume of contaminated soil remaining in the dewatered perched zone (V) is based on

the figure. Using a planimeter, the area is 12,000 ft2. The thickness of excavation is between 10
and 20 feet bgs, or 10 feet total.

Veoip = 12,000 f x 10 ft x yd*/27 #t° = 4,500 yd®

The volume of uncontaminated soil in the unsaturated zone (Vseiu) is based on the figure. Clean

sample points are used as the limits of excavation. Using a planimeter, the area is 5,100 ft2. The
depth of excavation is assumed to be 10 feet.

Veoirue = 5,100 ft° x 10 ft x yd*/27 #* = 1,900 yd*

The volume of uncontaminated soil in the sloped sides (Vg s }is based on the figure. Using a

planimeter, the area is 22,000 ft2. The depth of excavation is assumed to be 20 feet. The slope
is 2H: 1V.

Veoits = 22,000 ft* x 20 ft x (1/2) x yd*/27 ft° = 8,200 yd®

Total contaminated soil for disposal is: 3,000 + 4,500 = 7,500 cy.

Total uncontaminated soil to stockpile is 1,900 + 8,200 = 10,100 cy.



Tetra Tech NUS STANDARD CALCULATION

SHEET
CLIENT: SOUTHDIV FILE No:N4038 BY: JWL PAGE:
10f5
SUBJECT: NAS Whiting Field- AVGAS Pipeline E - RAP CHECKED BY: DATE: 10/30/03

Purpose: Provide preliminary design for groundwater extraction and treatment system.
Design Basis:

- Pump out perched groundwater.

- Each well can be pumped at 1 gpm.

- Groundwater will be pumped through a tank for oil water separation.

System Description

The treatment system includes the following components:

- Extraction wells

- Extraction Pumps and piping
- Pump tank

- GAC Feed pump and contro!
- GAC tank

Extraction wells

Each well will be about 20 to 25 feet deep. Depth will be limited to avoid breaching the confining
layers. Each will be 4 inches in diameter to accommodate a pump, and in well MW1PR, an oil
skimming pump. The wells will be screened from 10 feet bgs to the bottom of the well to capture
free product.

Pump Tank

The pump tank serves two purposes: (1) allow for suction head on the feed pump and control the
operation of the feed pump, and (2) allow for oil water separation. Thus, the tank will be designed
with height for pump control, and surface area for oil-water separation.

The area will be estimated based on standard calculations for API oil-water separators.
AH = F (Q/Vf)

Ay = horizontal area, ft?

F = turbulence and short-circuiting factor (from APl manual)

Q = flow rate in ft*/min
V, = rise rate of oil globule

Calculate Vy:
Vi =0.0241 (Sgy — Sgo)/ Uy
Sgw = specific gravity of the water = 1 (typical)

Sg, = specific gravity of the oil = 0.95 (typical)
Uy, = viscosity of the water, poise = 0.013 @ 50 F, from API.



Tetra Tech NUS STANDARD CALCULATION
SHEET
CLIENT: SOUTHDIV FILE No:N4038 BY: JWL PAGE:
20f5
SUBJECT: NAS Whiting Field- AVGAS Pipeline E - RAP CHECKED BY: | DATE: 10/30/03

Vi =0.0241 (1 — 0.95)/0.013 = 0.093 ft/min

From API, a conservative F is 1.45, so:

Given Q = 5 gal/min x ft3/7.281 gal = 0.67 ft*/min

Calculate Ay:

An = 1.45 x 0.67/0.093 = 10.4 ft?

Assuming a round tank, the diameter would be:

A=p D¥4 =104 #*

D = 3.6 ft, say 4 feet.

For tank height, assume 2 feet for low level, 2 feet of operation, 1 ft to high level alarm, and 1 ft

free board, for total height of 6 feet.

V @ = pDY4 x H = p4%/4 x 6 x 7.481 gal/ft’> = 560 gallons

Carbon usage

From the contaminated groundwater volume calculations, the aqueous phase contaminants were
calculated. The table below summarizes the contaminant mass loading and the typical GAC
sorption values from Calgon information.

Contaminant Mass, Lb contam/ GAC neededq, Ib
ib 100 Ib GAC

Benzene 3.8 0.18 2,11

Toluene 1.3 0.6 216

Ethylbenzene 0.1 0.6 17

Xylenes 0.9 1 90

All naphthalenes 0.004 2 0.2

TRPH 6.2 2 310

Total 2,744

Use a 2x safety factor, or 2 x 2,744 Ib = 5,488 Ib or 6,000 Ib GAC.

Therefore, rent one vessel with 6,000 |b of GAC.

GAC Feed pump size

The size of the GAC feed pump is based on the following:

Q =5gpm




Tetra Tech NUS STANDARD CALCULATION

SHEET
CLIENT: SOUTHDIV FILE No:N4038 BY: JWL PAGE:
30of5
SUBJECT: NAS Whiting Field- AVGAS Pipeline E - RAP CHECKED BY: DATE: 10/30/03

Piping is 1 inch Sch 80 PVC. (2.75 f/100ft @ 2.3 ft/sec (Chemtrol)
Length — 20 feet

Elbows — 2.6 equiv feet per elbow (Chemtrol)

Check valve — CV = 34 (Typical) (Chemtrol) ?P, psi = Q2/CV2

Flow meter — Assume a Badger type nutating meter or similar. From the Badger website, the
smalilest unit has a ?P of 6 psi at 40 gpm, so conservatively use 1.5 psi at 5 gpm.

GAC losses = From Calgon catalogue, at low flow, the pressure drop will be very low, so assume
1 psi.

Allow 5 psi for clogging of the GAC

Allow 5 psi for the control valve, but the control valve psi will only be taken with the clean GAC.

Summary
Component Calculation Loss,
feet
Pipe 20’ x 2.75 ft/100’ 0.6
Elbows 6 elbows x 2.6'/elbow x 2.75 ft/100’ 0.4
Check valve 5%/ 34 x 2.31 ft/psi 0.05
Flow meter 1.5 psi x 2.31 ft/psi 3.5
GAC 1 psi x 2.31 ft/psi 2.3
GAC clog 5 psi x 2.31 ft/psi 11.6
Control valve 1 psi x 2.31 ft/psi (open position) 2.3
Total dyn head 20.7
Static head 10
Total head 31

A G&L 1ST at 1750 rpm, 1/3 hp will just work. But it may be better to design this with a
recirculation by=pass for better control.

Pump for indirect discharge with no GAC

The size of the GAC feed pump is based on the following:
Q=5gpm
Piping is 2 inch Sch 80 PVC. (0.1 ft/100ft @ 0.56 ft/sec (Chemtrol)

Length — 500 feet




Tetra Tech NUS STANDARD CALCULATION
SHEET
CLIENT: SOUTHDIV FILE No:N4038 BY: JWL PAGE:
40of5
SUBJECT: NAS Whiting Field- AVGAS Pipeline E - RAP CHECKED BY: DATE: 10/30/03

Elbows —~ 5.5 equiv feet per elbow (Chemtrol)

Check valve — CV = 150 (Typical) (Chemtrol) ?P, psi = Q2/CV2

Flow meter — Assume a Badger type nutating meter or similar. From the Badger website, the

smallest unit has a ?P of 6 psi at 40 gpm, so conservatively use 1.5 psi at 5 gpm.

Allow 5 psi for the control valve, but the control valve psi will only be taken with the clean GAC.

Summary
Component Calculation Loss,
feet
Pipe 500 x 0.1 ft/100° 0.5
Elbows 4 elbows x 5.5'/elbow x 0.1 ft/100’ 0.02
Check valve 51 150° x 2.31 ft/psi neg
Flow meter 1.5 psi x 2.31 ft/psi 3.5
Control valve 1 psi x 2.31 ft/psi (open position) 2.3
Total dyn head 15.6
Static head neg
Total head Say,18

A G&L 1ST at 1750 rpm, 1/3 hp will just work. But it may be better to design this with a
recirculation by=pass for better control. Alternatively, the pump can be operated at intervals at a

higher flow rate, say 10 gpm, like a sewage pump station.

Extraction well pumps and piping

Each pump will be operated at about 1 gpm. Use 1 inch Sch 60 PVC.

Q =1 gpm

Piping is 1 inch Sch 80 PVC. (0.9 f/100ft @ 0.94 ft/sec (Chemtrol)

Length — 200 feet each)

Elbows — 2.6 equiv feet per elbow (Chemtrol)

Check valve — CV = 34 (Typical) (Chemtrol) ?P, psi = Q2/CV2

Allow 5 psi for the control valve, but the control valve psi will only be taken with the clean GAC.

Summary

Component Calculation Loss,
feet

Pipe 200’ x 0.9 ft/100’ 1.8




Tetra Tech NUS STANDARD CALCULATION
SHEET
CLIENT: SOUTHDIV FILE No:N4038 BY: JWL PAGE:
50f 5
SUBJECT: NAS Whiting Field- AVGAS Pipeline E - RAP CHECKEDBY: | DATE: 10/30/03

Elbows 6 elbows x 2.6'/elbow x 0.9 /100’ 0.1
Check valve 17/ 34 x 2.31 ft/psi neg
Control valve 5 psi x 2.31 ft/psi (open position) 11.6
Total dyn head 13.5
Static head 20
Total head 33.5

A Grunfos Redi-flo2 will work for this application.

Treatment facility

System will be installed on a concrete slab. A roof will be provided for the feed pump and
electrical controls. The GAC tank will be in the open for easy access and removal. The treatment
system will be fenced.




Tetra Tech NUS STANDARD CALCULATION
SHEET
CLIENT: SOUTHDIV FILE No:N4038 BY: JWL PAGE:
10f1
SUBJECT: NAS Whiting Field- AVGAS Pipeline E - RAP - CHECKED BY: DATE: 09/08/03
Groundwater Volumes

Purpose: Provide preliminary estimates for groundwater volumes.

Estimate volume of contaminated groundwater and total groundwater

From the figure, the 1 ug/L benzene isoconcentration contour will be used to estimate the
contaminated groundwater volume. The field data on the dry borings is used to estimate the
extent of the perched groundwater and the volume.

Using a planimeter, the area of the 1 ug/L benzene line (from figure 4-6 in the SAR) is 12,000 ft°.
The depth to groundwater is conservatively assumed to be 10 feet, and the bottom of the
saturated zone is assumed to be 25 feet, based on field data. A uniform depth is assumed, so
the thickness of the water is 25 — 10 = 25 feet. The porosity is assumed to be 0.3. Thus, the
volume of contaminated groundwater is:

V congw = 12,000 ft2 x 15 ft x 0.3 x 7.481 gal/ft3 = 404,000 gal
Based on the field observations, the area of the perched groundwater is estimated to be 30,800
ft?. Assuming the same thickness and porosity above, the total perched groundwater volume is

estimated to be:

Vgu = 30,800 ft” x 15 ft x 0.3 x 7.481 galfft® = 1,040,000 gal
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NAVAL AIR STATION WHITING FIELD

MILTON, FLORIDA

REMEDIAL ACTION PLAN

ALTERNATIVE 2: DEWATER AND EXCAVATE ALL SOIL
CAPITOL COST

Unit Cost Extended Cost
Item Quantity|  Unit] Subcontract Material Labor Equipment Subcontract Material Labor  Equipment Subtotal

1 PROJECT PLANNING
1.1 Prepare Construction Plan 200 hours $35.00 $0 30 $7,000 $0 $7,000
2 MOBILIZATION/DEMOBILIZATION AND FIELD SUPPORT

2.1 Office Traiter 6 mo $204.50 $0 $1,227 $0 $0 $1,227
2.2 Storage Trailer (1) <] mo $105.00 $0 $630 $0 $0 $630
2.3 Construction Survey, Limits of Excavation 1 s $1,000.00 $1,000 30 $0 $0 $1,000
2.4 Equipment Mobilization/Demobilization 8 ea $50.00 $176.00 $0 $0 $400 $1,408 $1,808
2.5 Site Utilities 6 mo $200.00 $1,200 $0 $0 $0 $1,200
2.6 Drill Rig Mob/Demob 1 Is $500.00 $500 30 30 $0 $500
3 DECONTAMINATION
3.1 Equipment Decon Pad 1 Is $5,800.00 $6,650.00 $700.00 $0 $5,800 $6,650 $700 $13,150
3.2 Decontamination Services 4 mo $200.00 $1,700.00 $300.00 $0 $800 $6,800 $1,200 $8,800
3.3 Decon Water 4,000 gal $0.20 $800 $0 $0 $0 $800
3.4 Decon Water Storage Tank, 6,000 gallon 4 mo $600.00 $2,400 $0 30 $0 $2,400
3.5 Clean Water Storage Tank, 4,000 gaflon 4 mo $540.00 $2,160 30 $0 $0 $2,160
3.6 Disposal of Decon Waste (liquid & solid) 4 mo $900.00 $3,600 $0 $0 $0 $3,600
3.7 PPE (5p * 5 days * 17 weeks) 425 day $31.67 30 $13,460 $0 30 $13,460
4 WELLS
4.1 Abandon Wells (11 wells) 425 If $5.00 $2,125 30 $0 $0 $2,125
4.2 Extraction Wells, 4" dia 100 It $35.00 $3,500 30 $0 $0 $3,500
4.3 Vault Boxes at Well Head 5 ea $399.50 $299.63 $0 $1,998 $1,498 30 $3,496
4.4 Well Development 5 hour $35.00 $175 $0 $0 $0 $175
4.5 Collect/Containerize IDW 5 drum $50.00 $250 $0 $0 $0 $250
4.6 Transport/Dispose IDW Off Site 5 drum $150.00 $750 $0 $0 $0 $750
4.7 Survey Well Locations 1 Is $500.00 $500 30 $0 $0 $500
5 TREATMENT FACILITIES & SYSTEM
5.1 Install Utiiities for Treatment System 1 Is $3,350.00 $1,650.00 $0 $3,350 $1,650 30 $5,000
5.2 Concrete Slab, 10'x 20" 200 sf $4.27 $854 $0 $0 $0 $854
5.3 Well Pumps , 1 gpm 5 ea $1,500.00 $120.00 $0 37,500 3600 $0 $8,100
5.4 PVC Piping, Sch 80, 1" dta, buried 1,000 If $0.63 $1.97 $1.16 $0 $630 $1,970 $1,160 $3,760
5.5 Polyethylene Tank, 600 gal 1 ea $2,090.00 $628.00 $0 $2,090 $628 $0 $2,718
5.6 GAC Feed Pump, 5 gpm, 1/3 HP 1 ea $2,500.00 $250.00 $0 $2,500 $250 $0 $2,750
5.7 Bag Filter 1 ea $1,000.00 $400.00 $0 $1,000 $400 $0 $1,400
5.8 PVC Process Piping, Sch 80, 1' dia 100 I $0.34 $1.70 $0 $34 $170 $0 $204
5.9 PVC Check Valve, 1" 1 ea $40.50 $12.50 $0 $41 $13 $0 $53
5.10 PVC Throttle Valve (Globe Valve), 1" 1 ea $50.00 $12.50 $0 $50 $13 $0 $63
5.11 PVC Suction Side Shut Off Valve (Ball Valve), 1" 1 ea $45.50 $12.50 $0 $46 $13 30 $58
5.12 Flow Meter and Totalizer 1 ea $1,000.00 $0 $1,000 $0 $0 $1,000
5.13 Level Switches, Tank 1 Is $500.00 $0 $500 $0 $0 $500
5.14 Low Level Shut-off Switch 5 ea $100.00 $0 $500 $0 $0 $500
5.15 Instruments and Controts/Electrify System 1 Is $13,400.00 $6,600.00 $0 $13,400 $6,600 $0 $20,000
5.16 System Start-up and Testing 1 Is $50.00 $1,700.00 $0 $50 $1,700 $0 $1,750
6 SURFACE DISCHARGE
6.1 Discharge Piping, 2" Sch 80 PVC, buried 300 ft $1.08 $4.15 $1.16 $0 $324 $1,245 $348 $1,917
7 EXCAVATE CONTAMINATED SOIL
7.1 Excavator, Crawler Mounted, 1 1/2 cy 2 mo $8,038.80 $11,956.00 $0 $0 $16,078 $23,912 $39,390
7.2 Front End Loader, 1 1/2 cy 2 mo $5,491.20 $5,484.20 $0 $0 $10,982 $10,968 $21,951
7.3 Shoring, 220 If x 15' deep 23.10 mbt $1,825.00 $42,158 $0 $0 $0 $42,158
7.4 Screw Jacks on Cribbing 11 ea $590.00 $6,490 30 $0 $0 $6,490
7.5 Post-excavation Soil Analysis: PAHs, TRPH, VOCs 10 ea $760.00 $5.00 $30.00 $7,600 $50 $300 $0 $7,950
8 DISPOSAL
8.1 Waste Characterization Testing (TCLP) 8 ea $785.00 $5.00 $30.00 $6,280 $40 $240 $0 $6,560
8.2 Ofi-Site Transportation and Disposa! 7.490 cy $40.00 $299,600 $0 $0 $0 $299,600
9 SITE RESTORATION
9.1 Import clean backfill 7.490 cy $8.75 $0 $65,5638 30 $0 $65,538
9.2 Dozer, tractor, 105 H. P. 1 mo $7,836.40 $7.452.20 $0 $0 $7,836 $7,452 $15,289
9.3 Front End Loader, 1 1/2 cy 1 mo $5,431.20 $5.484.20 30 $0 $5,491 $5,484 $10,975
9.4 Vibratory Roller 1 mo $5,491.20 $2,775.20 30 $0 $5,491 $2,775 $8,266
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NAVAL AIR STATION WHITING FIELD

MILTON, FLORIDA

REMEDIAL ACTION PLAN

ALTERNATIVE 2: DEWATER AND EXCAVATE ALL SOIL
CAPITOL COST

Unit Cost Extended Cost
ltem Quantity| Unit| Subcontract Material Labor Equipment Subcontract Materia! Labor  Equipment Subtotal,
9.5 Furnish and place topsoll - 6" layer 3,804 sy $2.45 $0.42 $0.34 $0 $9,320 $1,598 $1,293 $12,211
9.6 Fine Grading and seeding, incl. lime, ferl, and seed 3,804 sy $0.26 $1.19 $0.18 $0 $989 $4,527 $685 $6,201
10 MISCELLANEQUS

10.1 Construction Oversite (5p*5days*25 weeks) 625 days $320.00 $0 30 $200,000 $0 $200,000
10.2 Post Conslruction Documents 100 hr $40.00 $0 $0 $4,000 $0 $4,000
Subtotal 381941.5 $132,865 $294,142 $57,386 $866,334

Local Area Adjustments 100.0% 120.5% 88.0% 88.0%
$381,942 $160,102 $258,845 $50,500 $851,388
Overhead on Labor Cost @ 30% $77,653 $77,653
G & A on Labor Cost @ 10% $25,884 $25,684
G & A on Material Cost @ 10% $16,010 $16,010
G & A on Subcontract Cost @ 10% $38,194 $38,194
Total Direct Cost $420,136 $176,112 $362,383 $50,500 $1,009,130
Indirects on Total Direct Cost @ 35% (Total Direct Cost minus Transportation and Disposal Costs) $246,813
Profit on Total Direct Cost @ 10% $100,913
Subtotal $1,356,856
Health & Safety Monitoring @ 2% $27,137
Total Field Cost $1,383,993
Conlingency on Total Field and Subcontractor Costs @ 20% $276,799
Engineering on Total Field Cost @ 10% (Total Field Cost minus Transportation and Disposal Costs) $108,004
$1,768,796

TOTAL COST
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NAVAL AIR STATION WHITING FIELD
MILTON, FLORIDA
REMEDIAL ACTION PLAN

ALTERNATIVE 2: DEWATER AND EXCAVATE ALL SOIL

Operation and Maintenance Costs per Year

Year 1
Unit]  Subtotal
Item Qty| Unit Cost Cost Notes

1 Energy - Electric 13,423 kWh $0.06 $805 5 hp at 24 hr/day/150 days/year @ $0.06 kW-hr
2 Maintenance 1 s $1,055.28 $1,055 5% of installation Cost
3 Sample/Analysis influenteffluent from system 20 ea $380 $7,600 Every 2 weeks for 20 weeks; PAH, VOCs, and TRPH
4 Oil Disposal 1 Is $400 $400
5 GAC Usage 1 Is $6,000 $6,000
6 GAC System Rental 1 s  $20,000  $20,000
7 Progress Reports 2 ea $500 $1,000
8 POTW Fees 1,000,000 gal $0.004 $4,000

Total Cost for Year 1 Operation $40,861

balsamo\Whiting Field\Alt 2. xIs\op&maint

12/17/2003; 3:30 PM



NAVAL AIR STATION WHITING FIEL.D

MILTON, FLORIDA

REMEDIAL ACTION PLAN
ALTERNATIVE 2: DEWATER AND EXCAVATE ALL SOIL

Annual Cost

ltem Cost
ltem Year 1 Notes
Inspections $4,000 Weekly inspections @ $200 per visit for 20 weeks
Total $4,000
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NAVAL AIR STATION WHITING FIELD
MILTON, FLORIDA

REMEDIAL ACTION PLAN

ALTERNATIVE 2: DEWATER AND EXCAVATE ALL SOIL

Present Worth Analysis
Capital Operation and Annual Total Year Annual Discount Present
Year Cost Maintenance Cost Cost Cost Rate at 7% Worth
0 $1,768,796 $1,768,796 1.000 $1,768,796
1 $40,861 $4,000 $44.,861 0.935 $41,945
TOTAL PRESENT WORTH $1,810,741
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DEP Form # 62-770.900(4)

Form Title: Remedial Action Plan
Summary

Remedial Action Plan Summary

Effective Date: September 23, 1997

Site Name AVGAS Pipeline - Section E

Location Naval Air Station Whiting Field

Media Contaminated: [ Groundwater K1 Soil

Tvype(s) of Product(s) Discharged:
O Gasoline Analytical Group
@ Kerosene Analytical Group (Diesel)
® Estimated Petroleum Mass (1bs):
Groundwater 12
Saturated Zonec Soil 101
Vadose Zone Soil 297
® Area of Plume 12,000 (ft2)
® Thickness of Plume 15 (ft)
Groundwater Recovery and Specifications:
® No. of Recovery Wells 5

O Vertical i1 Horizontal
® Design Flow Rate/Well 1 (gpm)
® Total Flow Rate 5 (gpm)
® Hydraulic Conductivity 7.75 (ft/day)
® Recovery Well Screen Interval 10 - 22 (fy)
® Depth to Groundwater 10 - 15 (ft)

Method of Groundwater Remediation:
&1 Pump-and-Treat

O Air Stripper
O Low Profile O Packed Tower
O Diffused Aerator
i Activated Carbon
& Primary Treatment O Polishing
O In Situ Air Sparging
® No. of Sparge Points
O Vertical O Horizontal

® Pressure (psi)
® Design Air Flow Rate/Well (cfm)
® Total Air Flow Rate (cfm)

0O Biosparging
® No. of Sparge Points
O Vertical 0O Horizontal
® Design Air Flow Rate/Well (cfm)
O Bioremediation
OlInSitu O Ex Situ
O Other
Method of Groundwater Disposal:
O Infiltration Gallery
O Surface Discharge/NPDES
O Other

4 Sanitary Sewer
O Injection Well

FDEP Facility ID No.
Current Date 10 /30 /3
Date of Last GW Analysis 5/ /3

Free Product Present: ¥ Yes [ No
® Estimated Volume 1,600 (gal)
® Maximum Thickness 6 (in)
® Mecthod of Recovery (check all that apply):
i Manual Bailing
O Other
Method of Soil Remediation:
¥ Excavation
Volume to be Excavated 7490 (yds’)
O Thermal Treatment O Land Farming On Site
K Landfill O Bioremediation
O Other
O Vapor Extraction System (VES)
® No. of Venting Wells
O Vertical O Horizontal

4 Skimming Pump

® VES - Applied Vacuum (wg)
® Design Air Flow Rate (cfm)
® Design Radius of Influence (ft)

® Air Emissions Treatment
O Thermal Oxidizer
O Carbon O Other
O Soil Bioventing
® No. of Venting Wells
O Vertical 0 Horizontal
® Design Air Flow Rate (cfm)
O In Situ Bioremediation
0O Other
Natural Attenuation:

O Catalytic Converter

® Method of Evaluation
O Rule 62-770.690(1)(e), F.A.C.
O Rule 62-770.690(1)(f), F.A.C.
Estimated Time of Cleanup: 365 (days)
® Method of Estimation
O Pore Volumes (no. of pore vols. = )
O Exponential Decay (Decay Rate) _ (day™)
O Groundwater Model
@ Other pump out of perched water
Estimated Cost:

®Est. Capital Cost (incl. install.) $ 1,700,000.00
® Est. O & M Cost (per year) $ 100,000.00
® Est. Total Cleanup Cost $ 1,800,000.00
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