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Executive Summary

Under a contract with the Naval Facilities Engineering Command Southeast (NAVFAC SE), CH2M HILL conducted
additional site assessment activities at the Truck Fill Stand (TFS) site located at the Naval Air Station (NAS) Key
West, Boca Chica Key, Florida. This Site Assessment Report Addendum (SARA) summarizes the work and results of
the assessment performed between April 9 and May 21, 2012. The work included monitoring well installation,
groundwater sampling, surface water and sediment sampling, aquifer slug testing, and a tidal influence
evaluation.

Samples collected during the assessment indicate the geology beneath the TFS from ground surface to
approximately 12 feet below ground surface (bgs) consists of white, soft to medium hardness weathered
limestone. Groundwater elevations ranged from 0.41 foot above mean sea level (msl) to 3.19 feet above msl
during the site assessment and the direction of groundwater flow was generally to the south-southeast in April
2012 and was radial in May 2012. The horizontal gradient ranged from 0.005 foot/foot (ft/ft) to 0.007 ft/ft with an
average estimated to be 0.006 ft/ft. Light non-aqueous phase liquid (LNAPL) was not detected in groundwater.

Aquifer slug tests indicate the hydraulic conductivity of the partially penetrating monitoring wells ranged from
2.3 x 107 to 4.4 x 10 centimeters per second (cm/sec) or 6.5 to 12.5 feet per day (ft/day) and the hydraulic
conductivity geometric mean value for the partially penetrating monitoring wells was 8.99 ft/day. The horizontal
groundwater seepage velocity was estimated to be 0.36 ft/day or 131.3 feet per year (ft/year).

The results of the tidal influence study indicated that groundwater levels fluctuated between 0.004 foot and

1.23 feet. Based on the comparison of the groundwater fluctuations and tidal changes, the data show that there is
a direct influence of tidal change on the groundwater elevations at the site. The greatest influence observed
during the study period was in monitoring well TFS-MW-8D.

Groundwater samples were collected from five monitoring wells (TFS-MW-03, TFS-MW-06, TFS-MW-15, TFS-
MW-16, and TFS-MW-17) and were analyzed for Appendix IX volatile organic compounds (VOCs), Appendix IX
semivolatile organic compounds (SVOCs), and total recoverable petroleum hydrocarbons (TRPH). In addition,
three select wells were sampled for geochemical parameters to include alkalinity; nitrate, nitrite, and sulfate;
sulfide; and total organic carbon (TOC). Test results were as follows:

e The VOCs benzene, ethylbenzene, and toluene were detected in one monitoring well; however, the
concentrations were below their respective Groundwater Cleanup Target Levels (GCTLs).

e Carbon disulfide was detected in one monitoring well at a concentration significantly below its respective
GCTL.

e Twelve SVOCs were detected in three wells. However, benzo(a)anthracene was the only SVOC to exceed its
respective GCTL of 0.05 micrograms per liter (ug/L) in one location (monitoring well TFS-MW-15) at a
concentration of 0.18 ug/L.

e TRPH was detected four of the five monitoring wells sampled at concentrations ranging from 320J pg/L to
22,400 pg/L; however, the GCTL of 5,000 pg/L was only exceeded at monitoring well TFS-MW-15.

e Overall, the geochemical parameters alkalinity; nitrate, nitrite, and sulfate; sulfide; and TOC indicate the
groundwater is under anaerobic and reducing conditions and that biological activity is degrading the
petroleum hydrocarbon contamination at the site.

Surface water samples were collected at four locations (TFS-SW-01, TFS-SW-02, TFS-SW-03, and TFS-SW-04) and
were analyzed for Appendix IX VOCs, Appendix IX SVOCs, and TRPH. Test results were as follows:

e Three VOCs, bromoform, chloroform, dibromochloromethane, and toluene, were detected in surface water.
However, no VOCs exceed its respective marine Surface Water Cleanup Level (SWCTL).
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e Eleven SVOCs in the form of polynuclear aromatic hydrocarbons (PAHs) were detected in surface water
samples at three locations (TFS-SW-02, TFS-SW-03, and TFS-SW-04); all SVOCs were below their respective
marine SWCTLs.

e The marine SWCTL criterion for PAHs, 0.031 pg/L, applies to the total concentration of the PAH compounds
acenaphthylene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,i,h)perylene,
benzo(k)fluoranthene, chrysene, dibenzo(a,h,)anthracene, indeno(1,2,3-cd)pyrene, and phenanthrene. As a
result, the sum of these PAH compounds exceed the marine SWCTL criterion of 0.031 ug/L at three locations
(TFS-SW-02, TFS-SW-03, and TFS-SW-04). Total PAH concentrations ranged from 0.09 pg/L to 1.231 pg/L.

e TRPH was detected in each surface water sample, ranging from 860J pg/L to 2,100 pg/L; however, TRPH did
not exceed its marine SWCTL of 5,000 pg/L at any location.

Sediment samples were collected at four locations (TFS-SD-01, TFS-SD-02, TFS-SD-03, and TFS-SD-04) and were
analyzed for Appendix IX VOCs, Appendix IX SVOCs, and TRPH.

e Acetone was the only VOC detected in the sediment samples at concentration ranging from 0.011J milligrams
per kilogram (mg/kg) to 0.0282 mg/kg; however, no ecological screening criterion is available from U.S.
Environmental protection Agency (EPA) or other sources for acetone.

e Eighteen SVOCs in the form of PAHs were detected in sediment samples. The SVOCs were detected in each
sediment sample location and were below the EPA Region 4 ecological screening values and additional
screening criteria, where available, except for five PAH compounds: 2-methylnaphthalene,
benzo(a)anthracene, benzo(a)pyrene, dibenzo(a,h)anthracene, and fluoranthene:

— 2-methylnaphthalene exceeded its Cleanup Target Level (CTL) of 0.02023 mg/kg at two locations at
concentrations of 0.04) mg/kg and 0.067 mg/kg.

— Benzo(a)anthracene exceeded its CTL of 0.0748 mg/kg at one location at a concentration of 0.12 mg/kg.

— Benzo(a)pyrene exceeded its CTL of 0.0888 mg/kg at two locations at concentrations of 0.2 mg/kg and
0.1 mg/kg.

— Dibenzo(a,h)anthracene exceeded its CTL of 0.00622 mg/kg at each location at concentrations ranging
from 0.0067) mg/kg to 0.04 mg/kg.

— Fluoranthene exceeded its CTL of 0.113 mg/kg at one location at a concentration of 0.15 mg/kg.

e TRPH was detected in each sediment sample ranging from 91.1 mg/kg to 144 mg/kg; however, no ecological
screening criterion for TRPH is available from EPA or other sources.

Additional groundwater monitoring is recommended at the site to further evaluate the petroleum contaminant
trends over time. Quarterly groundwater monitoring for Appendix IX VOCs, Appendix IX SVOCs, and TRPH should
continue for up to 1 year. Additional recommendations will be made upon further assessment of contaminant
distribution, concentrations, and trends.

Collection of water quality samples for the analysis of chloride, manganese, salinity, sulfate, and total dissolved
solids (TDS) is recommended to determine if the groundwater is non-potable and should be considered poor
quality. Five monitoring well samples (TFS-MW-04, -8D, -15, -16, and -17), one surface water sample (TFS-SW-03),
and a seawater sample should be collected.

No additional monitoring of surface water or sediment is recommended at this time; however, CH2M HILL does
recommend the NAVFAC SE consider conducting an ecological risk assessment to evaluate the potential risk to
ecological receptors in the wetland area to the west of the TFS. Upon completion of an ecological risk assessment,
recommendations for no further action (NFA), additional monitoring, or corrective actions can be determined.
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SECTION 1.0

Introduction

CH2M HILL, Inc. has been contracted by Naval Facilities Engineering Command Southeast (NAVFAC SE), to

conduct additional site assessment activities and prepare a Site Assessment Report Addendum (SARA)
under Multimedia Contract No. N62470-10-D-3009, Contract Task Order JMO08. The purpose of this
report is to document the field activities, results, conclusions, and recommendations of the additional
site assessment fieldwork. Site assessment field activities included monitoring well installation,
groundwater sampling, surface water and sediment sampling, aquifer testing, and a tidal influence
evaluation at the Truck Fill Stand (TFS) site, Naval Air Station (NAS) Key West, Boca Chica Key, Florida.

This SARA is organized into the following sections:

e Section 1.0, Introduction

e Section 2.0, Field Activities

e Section 3.0, Investigation Findings

e Section 4.0, Conclusions and Recommendations
e Section 5.0, References

Tables and figures are presented in each section to support the discussions. Appendixes A through G
provide supporting information including boring logs, well construction details, sampling logs, waste
manifests, groundwater hydraulic data, data validation, and laboratory reports.

1.1 Site Description

NAS Key West is located in southern Monroe County, Florida, approximately 150 miles southwest of
Miami. The TFS at NAS Key West is located on Boca Chica Key, Florida (Figure 1-1). The TFS is an active
facility used to fill tanker trucks for refueling aircraft. Fuel from the Boca Chica Tank Farm (BCTF) located
approximately 4,000 feet southwest of the TFS, is pumped to the southwest portion of the TFS through
twin 6-inch-diameter steel underground pipelines. Fuel is pumped and transferred at the fueling area to
tanker trucks. Trucks routinely leave and return to the site for fueling missions and related airfield
operations. The TFS is also referred to as Building A-902 in reference to the former operations building
that stood on the southeast side of this facility (Tetra Tech NUS, Inc. [TtNUS], 2011).

The TFS, including former Building A-902, dates back to the 1940s and was part of the original NAS Key
West infrastructure. Building A-902 was the original Administration Building for NAS Key West. The
layout of the site has changed since it was first used as a fueling point in 1945. Documented
environmental management activities began in the mid-1970s with the reporting of tank removals,
implementation of numbering systems, and tank replacements. No other documented uses of the site
exist (TtNUS, 2011).

Land surface at the TFS is generally flat and is mostly paved with asphalt and concrete. The site is not
paved at the northern and western areas. Wetland areas are located immediately east and northeast of
the site (TtNUS, 2011).

ES083012152615ATL
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SECTION 1: INTRODUCTION

1.2 Site History

Several spills and cleanup actions have been documented at the TFS. A 1,000-gallon underground storage
tank (UST) designated Tank A-935 (also known as Tank A-902B), used for storing oily wastewater from
the jet fuel filter system, was removed from the site in 1995. One 250-gallon aboveground storage tank
(AST), Tank A-935-R, used for the same purpose, remains on site (Blasland, Bouck, & Lee, Inc. [BBL],
2001). The UST closure report for Tank A-935 indicated that the tank was in excellent condition;
however, Light non-aqueous phase liquid (LNAPL) was observed floating on groundwater during the tank
excavation (Omega Environmental Services, Inc. [OES], 1995).

In April 1999, NAVFAC SE submitted a Site Assessment Report (SAR) for Building A-902 to the Florida
Department of Environmental Protection (FDEP) (TtNUS, 1999). The SAR indicated that site soil and
groundwater had been contaminated by petroleum hydrocarbons, presumably from past tanker truck
spills. The SAR included recommendations for Interim Remedial Action (IRA) followed by a supplemental
assessment. FDEP approved the SAR on May 10, 1999.

In late January 2000, less than 25 gallons of fuel were inadvertently released into a catch basin that was
under repair, resulting in the contamination of soil. The Navy excavated the contaminated soil and
screened soil samples using an organic vapor analyzer (OVA) to confirm that all affected soil had been
removed. In late February/early March 2000, approximately 100 gallons of fuel were released in the
same area. However, the catch basin had been repaired and all fuel was reportedly contained within the
catch basin and later pumped out (BBL, 2001).

In March 2000, workers constructing the new Petroleum, Oils, and Lubricants (POL) Laboratory building
adjacent to the TFS discovered discolored soil with a strong petroleum odor in trenches excavated for the
building footers. Based on these findings, the Navy retained BBL to perform an investigation of the area.
Two monitoring wells (TFS-MW-09 and TFS-MW-10) were installed on the north and south sides of the
building and sampled for petroleum hydrocarbons. Benzene was detected in groundwater samples from
both wells at concentrations that exceeded the Groundwater Cleanup Target Level (GCTL) of

1 microgram per liter (ug/L), as specified in Florida Administrative Code (F.A.C.) Chapter 62-777, Table .
BBL concluded that the plume was not adequately defined in the area of the new POL Laboratory
building and additional assessment was necessary. In addition, on March 29, 2000 approximately

1.9 inches of LNAPL were measured in monitoring well TFS-MW-01 (BBL, 2001).

On April 27, 2000, approximately 3,200 gallons of jet propulsion fuel no. 5 (JP-5) were released at the TFS
when a valve was left open for 3 hours. Upon discovery, LNAPL recovery commenced and soil excavation
began on April 28, 2000. In some areas, excavation was limited by cement foundations. The entire
footprint of the spill was excavated and stockpiled. Stockpiled soil was later removed from the site and
disposed. During the excavation work, dark brown oil was visible near the water table (BBL, 2001).

Because these releases potentially affected the findings of the 1999 SAR, the Navy contracted BBL to
conduct a supplemental site assessment to define the extent of petroleum hydrocarbon contamination.
The Supplemental Site Assessment Report (SSAR) concluded that dissolved petroleum hydrocarbons
above the GCTLs were present in groundwater in the vicinity of the new POL Laboratory building, the TFS,
and AST A-935-R. Concentrations of petroleum hydrocarbons in sediments and surface water in the
adjacent wetland also exceeded Sediment Quality Assessment Guidelines (SQAGs) and marine Surface
Water Cleanup Target Levels (SWCTLs). LNAPL was also detected in several monitoring wells. The SSAR
concluded that remedial measures should be initiated (BBL, 2001).

Subsequently, a treatability study was planned for the TFS site, to include aggressive fluid vapor recovery
(AFVR). TENUS was tasked with performing the treatability study, and in May 2003 collected groundwater
samples to establish baseline conditions at the TFS. The baseline data were compared with the 1999 SAR
and test data showed that volatile organic compound (VOC) and polynuclear aromatic hydrocarbon
(PAH) concentrations had decreased in the area west of the TFS, but remained above the GCTLs. In
addition, gauging data showed LNAPL thickness had decreased from about 1 foot in monitoring well TFS-
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MW-04 (October 2000) to a sheen in May 2003. Due to the decrease in LNAPL thickness, TtNUS
determined that an AFVR was no longer an appropriate remedy for monitoring well TFS-MW-04. Instead,
TtNUS recommended that quarterly monitoring be implemented to evaluate the extent to which natural
attenuation was occurring (TtNUS, 2003). Monitored natural attenuation (MNA) sampling was conducted
from May 2003 to June 2009. The results of the MNA sampling indicated that MNA was occurring, but
concentrations of benzene, naphthalene, and total petroleum hydrocarbons (TPH) remained above the
GCTLs in monitoring well TFS-MW-04, located in the southwest portion of the TFS.

Between June 2009 and March 2010, TtNUS performed an extensive site investigation in the TFS area.
The sites investigated included: (1) the perimeter of the POL building where LNAPL was observed in the
building footing excavations; (2) the northern area adjacent to the POL Laboratory associated with the
reported location of a former AST; (3) the area south of the POL Laboratory; (4) the area south of the
current truck fill stand fueling and tanker parking area/containment area extending to the edge of the
taxiway; and (5) the area west of the pumping area where fuel lines have been known to leak, including
the current MNA area and west beyond the edge of the taxiway. Surface water samples were also
collected from the wetlands southwest of the POL Laboratory building during the site investigation (Navy,
2011).

Conclusions of the 2009/2010 Site Investigation in the JP-5 spill area were to: (1) revaluate this area since
a distinct source area was not detected; and (2) collect sediment and additional surface water samples
from the wetlands west of the site, as contamination has migrated to the wetlands (Navy, 2011).

1-4 ES083012152615ATL
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ECTION 2.0

Field Activities

This section describes the field activities conducted during CH2M HILL's assessment conducted at TFS.
Activities followed the guidelines presented in the Final Site Assessment Work Plan for the Truck Fill
Stand (CH2M HILL, 2012).

2.1 Field Activity Summary

F

ieldwork was conducted between April 9 and May 21, 2012 in accordance with the Final Site Assessment

Work Plan for the Truck Fill Stand (CH2M HILL, 2012). The work consisted of the following activities:

F

Monitoring Well Installation—Advanced three well borings and installed three shallow groundwater
monitoring wells (TFS-MW-15, TFS-MW-16, and TFS-MW-17)

Well Plugging and Abandonment—Plugged and abandoned one existing monitoring well (TFS-
MW-07) and piezometer (TFS-P-1)

Sediment and Surface Water Sampling Event—Collected sediment and surface water samples from
four locations (TFS-SW/SD-01, TFS-SW/SD-02, TFS-SW/SD-03, and TFS-SW/SD-04)

Aquifer Testing—Performed slug tests on four monitoring wells (TFS-MW-12, TFS-MW-15, TFS-MW-
16, and TFS-MW-17) to evaluate the hydraulic conductivity of the shallow groundwater

Tidal Influence Evaluation—Installed pressure transducers in five monitoring wells (TFS-MW-01, TFS-
MW-06, TFS-MW-8D, TFS-MW-11, and TFS-MW-17) to measure tidal influence on groundwater
fluctuations

Groundwater Sampling Event—Collected groundwater samples from the three new monitoring wells
(TFS-MW-15, TFS-MW-16, and TFS-MW-17) and two existing monitoring wells (TFS-MW-03 and TFS-
MW-06)

Civil Survey—Surveyed the three new monitoring wells and four sediment and surface water sample
locations

igure 2-1 shows the locations of the monitoring wells and the sediment and surface water sample

locations. A field activity summary is provided in Table 2-1.

TABLE 2-1
Field Activity Summary
Truck Fill Stand, NAS Key West, Boca Chica Key, Florida

Date Specific Activity Comments
April 9, 2012 Performed underground utility location and Marked and cleared three proposed well locations for
clearance underground utility conflicts
April 9, 2012 Installed pressure transducers Installed pressure transducers in wells TFS-MW-01, TFS-MW-

06, TFS-MW-8D, and TFS-MW-11

April 10-12, 2012 Monitoring well installation and development  Installed and developed monitoring wells TFS-MW-15, TFS-
MW-16, and TFS-MW-17

April 11-12, 2012 Well plugging and abandonment Plugged and abandoned existing monitoring well TFS-MW-
07 and piezometer TFS-P-01

ES083012152615ATL 2-1
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TABLE 2-1
Field Activity Summary
Truck Fill Stand, NAS Key West, Boca Chica Key, Florida

Date Specific Activity Comments

April 12, 2012 Sediment and surface water sampling Collected sediment and surface water samples from four
locations: TFS-SD-01/TFS-SW-01, TFS-SD-02/TFS-SW-02, TFS-
SD-03/TFS-SW-03, and TFS-SD-04/TFS-SW-04

April 13, 2012 Aquifer testing Performed slug out aquifer tests on four monitoring wells
(TFS-MW-12, TFS-MW-15, TFS-MW-16, and TFS-MW-17)

April 13, 2012 Installed pressure transducer Installed pressure transducer in well TFS-MW-17

April 18, 2012 Retrieved pressure transducers Retrieved and downloaded tidal influence data from the
pressure transducers installed in wells TFS-MW-01, TFS-MW-
06, TFS-MW-8D, TFS-MW-11, and TFS-MW-17

April 19, 2012 Performed civil survey Surveyed three new monitoring wells (TFS-MW-15, TFS-MW-
16, and TFS-MW-17) and four sediment and surface water
sample locations (TFS-SD-01/TFS-SW-01, TFS-SD-02/TFS-SW-
02, TFS-SD-03/TFS-SW-03, and TFS-SD-04/TFS-SW-04)

April 19-20, 2012 Collected groundwater samples Purged and sampled five monitoring wells (TFS-MW-03, TFS-
MW-06, TFS-MW-15, TFS-MW-16, and TFS-MW-17)

May 21, 2012 Collected sitewide water level measurements Measured groundwater levels in 16 monitoring wells.

July 5,2012 Disposed of investigation-derived waste (IDW) Removed, transported, and disposed of soil and liquid IDW

The following sections present a summary of the site-specific activities conducted at the truck fill stand.

2.2 Well Installation

Three shallow groundwater monitoring wells (TFS-MW-15, TFS-MW-16, and TFS-MW-17) were installed
using hollow-stem auger drilling methods (Figure 2-1). Zebra Environmental Drilling Company, Inc. of
Tampa, Florida, performed the work. Well TFS-MW-15 was installed to the northwest between wells TFS-
MW-11 and TFS-MW-07. Wells TFS-MW-16 and TFS-MW-17 were installed to replace two ineffective
shallow groundwater monitoring wells TFS-MW-07 and TFS-P-1, respectively. Well depths ranged from
11.00 to 12.15 feet below ground surface (bgs) and were constructed so the well screens straddled the
water table to detect LNAPL, if present.

The monitoring wells were constructed using a variable amount of 2-inch inner-diameter (ID) Schedule
40 polyvinyl chloride (PVC) riser, and a 10-foot lengths of 2-inch-ID PVC machine-slotted (slot size of
0.010 inch) well screen. In each well, 20/30 filter sand was brought to the top of the well screen,
followed by 6 to 12 inches of fine sand. The remaining annular space was filled with Portland cement
grout. The wells were finished as flush-mount completions with 8-inch-diameter well vaults set in 2-foot-
square concrete pads.

2-2 ES083012152615ATL
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SITE ASSESSMENT REPORT ADDENDUM, TRUCK FILL STAND NAS KEY WEST, FLORIDA

Following installation, the wells were developed using the surge-and-pump method. The process
consisted of surging the entire screened interval with a surge block, and then pumping out the
suspended sediment. Table 2-2 provides a summary of the monitoring well construction details for
monitoring wells TFS-MW-15, TFS-MW-16, and TFS-MW-17. The monitoring well permits, well boring
logs, and well completion diagrams are included in Appendix A.

TABLE 2-2

Well Construction Summary and Water Level Data
Truck Fill Stand, NAS Key West, Boca Chica Key, Florida

Top of Sand Fine Sand April 20, 2012| April 20, 2012
Ground Casing Well Total Well | Screen Pack Seal Grout Depthto | Groundwater
Location |Elevation |Elevation | Diameter Depth Interval Interval Interval Interval |Groundwater| Elevation
(Well ID) (ft msl) (ft msl) | (inches) | (ft BTOC) (ft bgs) (ft bgs) (ft bgs) (ft bgs) (ft BTOC) (ft msl)
TFS-MW-15 | 2.4 2.28 2 11.00 1.0-11.0 1.0-11.0 0.5-1.0 0-0.5 1.13 1.15
TFS-MW-16 | 3.5 3.20 2 12.15 2.15-12.1 | 2.15-12.1 | 1.0-2.1 0-1.0 2.08 1.12
TFS-MW-17 | 2.5 2.26 2 11.75 1.75-11.7 | 1.75-11.7 | 1.0-1.75 0-1.0 1.80 0.46
Notes:

ft bgs = feet below ground surface
ft BTOC = feet below top of casing
ft msl = feet mean sea level

NA = not applicable

2.3 Monitoring Well Plugging and Abandonment

Two ineffective wells, TFS-MW-07 and TFS-P-1 (see Figure 2-1), were plugged and abandoned at the TFS

site. Each well was abandoned by the tremie grout method. At each well a tremie pipe was lowered to
the bottom of the well and the pressurized cement-bentonite grout was forced into the bottom of the
well as the pipe was slowly retracted. The grout was brought to within 2 feet of ground surface.

After 4 hours each, the wells were visually inspected and additional grout was added to account for

settling. Lastly, the well pads at each location were removed. At the well TFS-MW-07 location, a 2-foot-

by-2-foot square concrete patch was poured following pad removal because the well was located in

asphalt. At the well TFS-P-01 location, the well was located in a gravel area, and following pad removal,
gravel was placed to match the surrounding area. Well plugging and abandonment permits are presented
in Appendix A.

2.4 Sediment and Surface Water Sampling

Four sediment and four surface water samples (TFS-SD/SW-01 through TFS-SD/SW-04) were collected
from the wetland area located to the west of the TFS (Figure 2-1). The sediment and surface water
samples were analyzed for Appendix IX VOCs (U.S. Environmental Protection Agency [EPA] Method
8260B), Appendix IX semivolatile organic compounds (SVOCs) (EPA Method 8270D/8270SIM), and total

recoverable petroleum hydrocarbon (TRPH) (Florida Petroleum Residual Organic [FL PRO]).

Each sediment sample was collected using a stainless-steel spoon. Samples collected for VOC analysis

were transferred directly to the sample container using the stainless-steel spoon. The samples collected
for SVOC analysis were transferred to a stainless-steel bowl, and were homogenized using the stainless-

steel spoon before placing into the sample container.

The surface water samples were collected by slowly immersing a clean sample bottle into the water body
to fill the sample bottle. The sample bottle was immersed slowly to avoid turbulence and aeration during

filling.

ES083012152615ATL
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2.5 Aquifer Testing and Tidal Fluctuation Study

Slug tests were performed on four monitoring wells (TFS-MW-12, TFS-MW-15, TFS-MW-16, and TFS-
MW-17) (see Figure 2-1 for well locations). Slug testing was performed to estimate the hydraulic
conductivity of the formation surrounding the screened interval of the well. Slug out, or falling head,
tests were performed using the following method:

e The water level was measured in the well.

e Atransducer, connected to a data logger, was lowered to approximately 1 foot above the bottom of
the well.

o Adisposable bailer (slug) of known volume was submerged in the well just below the water table,
and the water level was allowed to equilibrate.

e Asthe slug (water-filled bailer) was rapidly removed from the well, the test was initiated on the data
logger. Water levels were measured by the transducer and recorded by the data logger.

e The test was allowed to continue until the water level returned to within 10 percent of the original
static water level.

In addition to aquifer testing, pressure transducers were placed into five monitoring wells (TFS-MW-01,
TFS-MW-06, TFS-MW-08D, TFS-MW-11, and TFS-MW-17) (refer to Figure 2-1 for well locations) to
measure the influence changes in the tide have on groundwater levels within the water table aquifer.
Each pressure transducer was programmed to recorded changes in water level at 15-minute intervals
over a period of 5 to 9 days.

2.6 Groundwater Level Measurements and Sampling

Static water levels were measured in 8 monitoring wells on April 20, 2012 and in 16 wells on May 21,
2012 (Table 2-3). Water levels were measured using an interface probe and measurements were made
from a survey mark located on the top of the well casing.

On April 19 and 20, 2012, groundwater samples were collected from monitoring wells TFS-MW-03, TFS-
MW-06, TFS-MW-15, TFS-MW-16, and TFS-MW-17. Prior to sampling, the wells were purged using a
peristaltic pump fitted with new disposable polyethylene tubing. The temporary monitoring wells were
sampled following the EPA guidance entitled Low-Flow (Minimal Drawdown) Ground-Water Sampling
Procedures (EPA, 1996).The intake tubing was placed approximately 2 feet below the top of the water
column in each well. Pump discharge was monitored for pH, temperature, turbidity, specific
conductance, oxidation-reduction potential (ORP), and dissolved oxygen (DO). Groundwater samples
were collected after the water levels in the wells had stabilized, a minimum of one well volume per well
had been purged, and field parameters were stable. Well purging forms are provided in Appendix B.
Groundwater samples were analyzed for Appendix IX VOCs (EPA Method 8260B), Appendix IX SVOCs
(EPA Method 8270D/8270SIM), and TRPH (FL PRO). Monitoring wells TFS-MW-03, TFS-MW-06, and TFS-
MW-17 were sampled for geochemical parameters alkalinity (SM2320B); nitrate, nitrite, and sulfate (EPA
Method 300.1); sulfide (SM4500-SF); and total organic carbon (TOC) (SM5310B).
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TABLE 2-3

Water Level Elevation Data
Truck Fill Stand, NAS Key West, Boca Chica Key, Florida

Depth to Groundwater Depth to Groundwater
Total Topof | Groundwater Elevation Groundwater Elevation
Well Screen Ground Casing (ft BTOC) (ft msl) (ft BTOC) (ft msl)
Monitoring Depth Interval Elevation | Elevation
Well ID (ft BTOC) (ft bgs) (ft msl) (ft msl) 4/20/2012 4/20/2012 5/21/2012 5/21/2012

TFS-MW-01 11.99 NA NA 4.44 2.98 1.46 1.64 2.80
TFS-MW-02 11.97 NA NA 3.09 NM NM 0.35 2.74
TFS-MW-03 11.50 NA NA 4.17 2.90 1.27 1.63 2.54
TFS-MW-04 11.97 NA NA 2.63 NM NM 0.05 2.58
TFS-MW-05 11.95 NA NA 4.55 NM NM 1.55 3.00
TFS-MW-06 11.94 NA NA 4.21 2.46 1.75 1.02 3.19
TFS-MW-8D 35.00 NA NA 4.12 2.52 1.60 1.71 2.41
TFS-MW-09 12.00 NA NA 3.05 NM NM 0.53 2.52
TFS-MW-10 NA NA NA 2.73 NM NM 0.25 2.48
TFS-MW-11 11.31 NA NA 2.62 1.25 1.37 0.05 2.57
TFS-MW-12 11.28 NA NA 3.80 NM NM 0.97 2.83
TFS-MW-13 11.00 NA NA 2.58 NM NM 0.10 2.48
TFS-MW-14 11.00 NA NA 2.49 NM NM -0.05 2.54
TFS-MW-15 11.00 1.00-11.00 2.4 2.28 1.13 1.15 0.01 2.27
TFS-MW-16 12.15 2.15-12.15 3.5 3.20 2.08 1.12 1.01 2.19
TFS-MW-17 11.75 1.75-11.75 2.5 2.26 1.80 0.46 0.18 2.08
Notes:

ft bgs = feet below ground surface

ft BTOC = feet below top of casing

ft msl = feet mean sea level

NA = not available

NM = not measured

Construction details and survey information for wells TFS-MW-01 through TFS-MW-14 taken from the Site Assessment for Truck Fill
Stand Report (TtNUS, 2011).

2.7 Civil Surveying

State of Florida-registered surveyor Betsy Lindsay, Inc. of Stuart, Florida, surveyed the three newly
installed monitoring wells and the four sediment/ surface water sample locations. The horizontal and
vertical locations of the sampling locations and wells were tied to an existing benchmark. Horizontal
coordinate values of surveyed points are in U.S. Survey Feet, North American Datum of 1983 (NAD 83)
current adjustment. Elevations of surveyed points were referenced to mean sea level (msl), North
American Vertical Datum of 1929 (NAVD 29). Both the measuring points (at the top of casing) and the
ground surface at the temporary monitoring wells were surveyed. Ground surface and measuring point
elevations were surveyed to the nearest 0.1 foot and 0.01 foot, respectively; and horizontal locations
were surveyed to the nearest 0.01 foot. The survey data are presented in Appendix C.
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2.8 Investigation-Derived Waste

IDW (soil cuttings decontamination water, well development water, and well purge water) was
containerized in labeled 55-gallon drums and stored at the TFS. Samples were collected from the soil and
water IDW for waste characterization and profiling for subsequent transportation and disposal. Soil IDW
samples were analyzed for Toxicity Compound Leaching Procedure (TCLP) VOCs, TCLP SVOCs, TCLP
pesticides, TCLP herbicides, TCLP metals, polychlorinated biphenyls (PCBs), TRPH, ignitability, and
corrosivity. Water IDW samples were analyzed for TCLP VOCs, TCLP SVOCs, TCLP pesticides, TCLP
herbicides, TCLP metals, PCBs, TRPH, ignitability, and corrosivity. On July 5, 2012, IDW were transported
to World Petroleum located in Davie, Florida. Copies of the non-hazardous waste manifests for the soil
and water IDW are provided in Appendix D.
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SECTION 3.0

Investigation Findings

This section presents the findings from the site assessment.

3.1 Geology

Examination of soil cuttings from the monitoring well borings indicated the lithology from ground surface to
approximately 12 feet bgs consists of white, soft to medium hardness weathered limestone.

3.2 Hydrogeology

3.2.1 Groundwater

Static groundwater measurements were collected from select wells during April 2012, and site-wide groundwater
level measurements were collected during May 2012 (refer to Table 2-3). During April 2012, groundwater was
encountered at depths ranging from 1.13 feet bgs at well TFS-MW-15 to 2.98 feet bgs at well TFS-MW-01. During
May 2012, groundwater was observed that ranged from flowing at the ground surface at well TFS-MW-14 to a
depth of 1.71 feet at well TFS-MW-8D. Water table elevations beneath the site ranged from 0.46 foot to 1.75 feet
msl in April 2012 and from 2.08 to 3.19 feet msl in May 2012. The groundwater elevations measured on April 20
and May 21, 2012 were used to develop potentiometric surface maps of the water-table aquifer. These maps
from April and May 2012 are presented in Figures 3-1 and 3-2, respectively. The potentiometric surface for April
2012 (Figure 3-1) indicates that the direction of groundwater flow across the site is generally to the south-
southeast, while the potentiometric surface for May 2012 (Figure 3-2) indicates that the direction of
groundwater flow across the site is radial from a groundwater high located at well TFS-MW-06. The radial flow is
probably attributable to the fact that well TFS-MW-06 is located in an unpaved grassy area and receives more
recharge. The average horizontal gradient of across the site in April 2012 was estimated to be 0.005 foot per foot
(ft/ft) and the average horizontal gradient of across the site in May 2012 was estimated to be 0.007 ft/ft.

Vertical gradient calculations for April and May 2012 are summarized in Table 3-1. Vertical gradients were
calculated for April and May 2012 using well cluster TFS-MW-01/TFS-MW-8D. During April 2012, an upward
hydraulic gradient of 0.006 ft/ft was measured. In May 2012, a downward hydraulic gradient of -0.017 ft/ft was
measured at the TFS-MW-01/TFS-MW-8D well cluster. The change between the April 2012 upward gradient and
the May 2012 downward gradient is likely due to the increase in the groundwater elevations measured in May
2012 following a heavy rainfall event.

TABLE 3-1
Calculated Vertical Hydraulic Gradients
Truck Fill Stand, NAS Key West, Boca Chica Key, Florida

Date Well Cluster Vertical Gradient (ft/ft) Gradient Direction
4/20/2012 TFS-MW-01/TFS-MW-8D 0.006 Up
5/21/2012 TFS-MW-01/TFS-MW-8D -0.017 Down

3.2.2 Aquifer Testing

Aquifer slug tests were performed at monitoring wells TFS-MW-12, TFS-MW-15, TFS-MW-16, and TFS-MW-17.
Hydraulic conductivity values were calculated using the Bouwer and Rice Method (Bouwer and Rice, 1976). The
estimated hydraulic conductivity of the partially penetrating monitoring wells ranged from 2.3 x 10° to 4.4 x 10
centimeters per second (cm/sec) or 6.5 to 12.5 foot per day (ft/day) and the hydraulic conductivity geometric
mean value for the partially penetrating monitoring wells was calculated to be s 8.99 ft/day. Aquifer slug test
results and calculations are provided in Appendix E.

ES083012152615ATL 3-1



N A
o 4o

TFS-MW-13 '
A
J
"4

NM
08 o

' W

e

&
-
"
§ "

——
-
L

~ ITFSMW-14]
NM |

an
N L

TFS-MW-02
NM

TFS-MW-8D =
1.60
o TFS-MW-05
i " NM
\ 11—
(4]
VICINITY MAP
p! Gulf of Mexico ?
- / . : r i
- b
3 et
\ i
s ’
L . Atlantic Ocean
A o 25 s 10 NOTES
North Feet 1. Groundwater elevations were measured
April 20, 2012

LEGEND on '
-@- Monitoring Well Location 2. All elevations in feet FIGURE 3-1

e | von 3. Deep well TFS-MW-8D was not used to Potentiometric Surface Map (April 2012)
— Groundwater Flow Direction create this potentiometric surface map NAS Key West
NM Not Measured 4. Contour interval = 0.01 ft Boca Chica Key, Florida

ES082112065335KNV  F3-1_PotMap_April2012_rev2 8/30/12 Ik CHZMHlLLe



’

o 4

5
-,

A

TFS-MW-
2.

W-10
8

(s

TFS-MW-02
2.74

TFS-MW-8D [ TFS-MW-03
241 | 2,54

‘ TFS-MW-13
248
1 N ‘
B ) }

TFS-MW-09
5 2.52 o
A
J

~

S TEn
2.54 |

a
Nras L

TFS-MW-01
2.80
TFS-MW-15
2.27
S0 TFS-MW-11 o
~ 2.57 a
" N
\
8
VICINITY MAP
p! Gulf of Mexico ?
- / . : r i
- b
3 et
s a
e ’
L . Atlantic Ocean
A 0 25 50 100 NOTES
North Feet 1. Groundwater elevations were measured
May 21, 2012
LEGEND on ey

-@- Monitoring Well Location
—>» Groundwater Flow Direction

2. All elevations in feet

3. Deep well TFS-MW-8D was not used to
create this potentiometric surface map

4. Contour interval = 0.3 ft

FIGURE 3-2

Potentiometric Surface Map (May 2012)
NAS Key West

Boca Chica Key, Florida

ES082112065335KNV  F3-2_PotMap_May2012_rev2 8/30

k

CH2MHILL.



SITE ASSESSMENT REPORT ADDENDUM, TRUCK FILL STAND NAS KEY WEST, FLORIDA

The rate of groundwater moving beneath the site was estimated by the average seepage velocity. The following
equation was used to calculate the average seepage velocity:

:E
n

c

v

xX

where:
V, = average seepage velocity in ft/day

K= hydraulic conductivity (geometric mean hydraulic conductivity of 8.99 ft/day)

i=  hydraulic gradient (average horizontal gradient of across the site between April and May 2012 of
0.006 ft/ft)

n. = effective porosity (assumed to be 0.15 for weather limestone)

The horizontal seepage velocity (V) across the site is estimated to be 0.36 ft/day or 131.3 ft/year
(V=[8.99 ft/day][0.006 ft/ft]/0.15).

3.2.3 Tidal Influence Study

Pressure transducers were installed in monitoring wells TFS-MW-01, TFS-MW-06, TFS-MW-08D, TFS-MW-11, and
TFS-MW-17 to measure the influence the tides have on groundwater levels within the water table aquifer.
Between, April 9 and 18, 2012, fluctuations in water levels were recorded at 15-minutes intervals.

During the study period, the changes in groundwater levels ranged from as little as 0.004 foot in Il TFS-MW-01 to
as much as 1.227 feet in well TFS-MW-8D. The groundwater level fluctuations recorded from each well were
graphed and compared to daily tidal changes that occurred during the study. Daily tidal changes were obtained
from the National Oceanic and Atmospheric Administration Tidal Stations and Ranges Web page for Boca Chica
Channel Bridge monitoring station and the Boca Chica Key Long Point monitoring station. Daily tidal changes for
low tides ranged from -0.37 foot to 0.33 foot while tidal changes for high tides ranged from 0.63 foot to

1.50 feet, as compared to mean sea level.

Based on the comparison of the groundwater fluctuations and tidal changes, there is a direct influence of tidal
change on the groundwater elevations at the site. The greatest influence observed during the study period was in
well TFS-MW-8D, where groundwater levels fluctuated 1.142 feet in the well while the least influence was
observed in well TFS-MW-06, where groundwater levels fluctuated 0.197 foot in the well. Tidal study graphs are
presented in Appendix F.

3.3 Field Parameters

Water quality parameters (temperature, specific conductivity, ORP, DO, pH, and ferrous iron [Fe’*]) were
measured during purging the monitoring wells. The measured water quality parameters convey the groundwater
conditions and provide information necessary to evaluate natural attenuation. Table 3-2 presents the water
quality parameter results. Results are discussed below as they relate to the suitability of an aquifer as an
environment for hydrocarbon degradation to occur.

TABLE 3-2
Field Parameters
Truck Fill Stand, NAS Key West, Boca Chica Key, Florida

Location TFS-MW-03 TFS-MW-06 TFS-MW-15 TFS-MW-16 TFS-MW-17

Field Parameter Date 4/19/2012 4/19/2012 4/19/2012 4/19/2012 4/19/2012
Temperature (2C) 29.05 26.45 27.66 29.00 28.14
Specific Conductance (mS/cm) 0.868 0.827 2.110 3.390 3.500
Dissolved Oxygen (mg/L) 0.00 0.00 0.00 5.09 0.00

34
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TABLE 3-2
Field Parameters

Truck Fill Stand, NAS Key West, Boca Chica Key, Florida

Location TFS-MW-03 TFS-MW-06 TFS-MW-15 TFS-MW-16 TFS-MW-17
Field Parameter Date 4/19/2012 4/19/2012 4/19/2012 4/19/2012 4/19/2012
Oxidation-Reduction Potential (mV) 109.0 -260.0 -350.0 -187.0 -364.0
pH 7.19 6.80 6.44 7.03 6.77
Turbidity (NTU) 16.0 9.1 45.1 67.9 18.9
Ferrous Iron (mg/L) 0.0 0.0 0.0 0.0 0.0

Notes:

°C - degrees Celsius

mS/cm - millisiemens per centimeter
mg/L - milligrams per liter

mV — millivolts

NTU - nephelometric turbidity unit

3.3.1 Temperature

Groundwater temperature directly affects the solubility of oxygen and other geochemical species. The solubility
of DO is temperature dependent, being more soluble in cold water than in warm water. Groundwater
temperature also affects the metabolic activity of bacteria. The optimum temperature range for microbial activity
is between 8 to 30 degrees Celsius (°C) and rates of hydrocarbon biodegradation roughly double for every 10°C
increase in temperature over the temperature range between 5 and 25°C. Groundwater temperatures below 5°C
tend to inhibit biodegradation and slow rates of biodegradation are generally observed.

During the April 2012 groundwater monitoring event, temperatures varied from 26.5 to 29.1°C and averaged
28.1°Cin the monitoring wells. These groundwater temperatures are within the upper range for optimal
microbial activity and are extremely favorable for biodegradation of hydrocarbons to occur. Temperature
changes in the monitoring wells varied by 2.6°C. The variation of temperatures in the shallow monitoring wells
indicates the shallow groundwater reacts readily to ambient temperature changes as the day warms between
morning and afternoon.

3.3.2 Specific Conductance

Specific conductance measurements indicate whether groundwater extracted from wells is representative of the
same water-bearing zone at a site. Specific conductance measurements ranged from 0.827 to 3.500 milliSiemens
per centimeter (mS/cm). The specific conductance measurements from the two existing wells, TFS-MW-03 and
TFS-MW-06, were similar during the April 2012 monitoring event as well as much lower than the specific
conductance measurements from the three new wells (TFS-MW-15, TFS-MW-16, and TFS-MW-17). This is likely
due to the recent disturbance of the shallow aquifer in the vicinity of the new wells during well installation.
Additional monitoring will be required to evaluate further changes in specific conductance.

3.3.3 Dissolved Oxygen

DO is a measure of oxygen dissolved in a solution. DO is often depleted in groundwater contaminated with
hydrocarbons as a result of in-situ biodegradation of hydrocarbons. As oxygen is consumed, carbon dioxide (CO,)
is produced in the biodegradation process. DO concentrations less than 0.5 milligrams per liter (mg/L) typically
are indicative of an environment supportive of anaerobic reactions. DO concentrations greater than 2 mg/L
reflect well-aerated groundwater.

During the April 2012 monitoring event, DO was measured in one well (TFS-MW-16) at 5.09 mg/L, while it was
not detected (0.00 mg/L) in the remaining four wells that were sampled. Overall, the DO concentrations are
indicative of anaerobic conditions at the site.
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3.3.4 Oxidation-Reduction Potential

ORP is a measure of electron activity and an indicator of the relative tendency of a solution to accept or transfer
electrons. As electron acceptors are utilized, the redox potential of the groundwater decreases. Negative or
relatively low redox values can be used to identify areas under anaerobic conditions. The ORP in groundwater
samples from four of the five monitoring wells were negative values, indicating a reducing groundwater
environment. ORP ranged from -364.0 millivolts (mV) at TFS-MW-17 to 109.0 mV at well TFS-MW-03. The range
in ORP values suggests that some areas of the aquifer are more anaerobic than others.

3.3.5 pH

The pH of groundwater has an effect on the presence and activity of microbial populations in groundwater and
the optimum pH range for microbial activity is between 6 and 8 standard units. pH ranged from 6.44 to 7.19 units
during the April 2012 monitoring event, indicating the pH of groundwater at the site is within the optimal range
for microbial activity to occur.

3.3.6 Ferrous Iron

Fe®* concentrations may also be used as an indicator of anaerobic degradation of hydrocarbons. During the
biodegradation process, ferric iron (Fe**) is used as an electron receptor, and Fe*" is reduced to Fe*. Therefore,
Fe®* typically increases in groundwater as petroleum hydrocarbons are consumed as a result of biological activity.

Fe®* measurements during the April 2012 monitoring event indicated Fe** was not present in groundwater. Based
on data reported in the site assessment report (TtNUS, 2011), the amount of Fe*" available for reduction is small.
In samples collected during the 2009/2010 site investigation, Fe** was measured at concentrations ranging from
0.034 mg/L to 0.323 mg/L (TtNUS, 2011).

3.4 Sample Results

The laboratory results were reviewed and validated to assess the accuracy, precision, and completeness based
upon procedures described in guidance documents such as the EPA’s National Functional Guidelines for Organic
Data Review (EPA, 2008). Both lab quality assurance/quality control (QA/QC) summary forms and data reports
were reviewed. Based on the validation process, the analytical results are usable as qualified in the decision-
making process. CH2M HILL’s data validation reports and laboratory analytical reports (groundwater, surface
water, and sediment) are provided in Appendix G on CD.

Following the data validation process, the GCTLs and marine SWCTLs, as listed in F.A.C. Chapter 62-777, were
used to compare groundwater and surface water analytical results. Sediment analytical data were compared to
EPA Region 4 ecological screening values and additional criteria were used, where available, in circumstances
when EPA ecological screening values were not available.

Table 3-3 summarizes the analytical results for compounds detected in the groundwater samples, Table 3-4
summarizes the analytical results for compounds detected in the surface water samples, and Table 3-5
summarizes the analytical results for compounds detected in the sediment samples. Sample results are discussed
below.
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TABLE 3-3

Groundwater Analytical Data Summary

Truck Fill Stand, NAS Key West, Boca Chica Key, Florida

Groundwater Sample Data

Location] TFS-MW-03 TFS-MW-06 TFS-MW-15 TFS-MW-16 TFS-MW-17 Groundwater
Sample ID} TFS-MW-03 TFS-MW-06 TFS-MW-FD1 TFS-MW-15 TFS-MW-16 TFS-MW-17 Cleanup Target
Sample Depth (ft) 0-0 0-0 0-0 0-0 0-0 0-0 Levels®
evels
Sample Date] 4/19/2012 4/19/2012 4/19/2012 4/19/2012 4/19/2012 4/20/2012

Analyte Units
Alkalinity (A2320)
Alkalinity (Total) mg/L | 175 275 NA | NA NA 550 | NA
Nitrate/Nitrite/Sulfate (E300.1)
Nitrate-N mg/L 0.13 0.072 U NA NA NA 0.072 U 10
Nitrite-N mg/L 0.062 U 0.062 U NA NA NA 0.160 1
Sulfate mg/L 36.8 27.1 NA NA NA 170 250
Sulfide (E376.1)
Sulfide mg/L|  0.600) 3.61 NA | NA NA 22 | NA
Total Organic Carbon (SW9060)
TOC mg/L | 2.15 7.48 NA | NA NA 8.98 | NA
Appendix IX Volatile Organic Compounds (SW8260B)
1,1,1,2-Tetrachloroethane v pg/L 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 13
1,1,1-Trichloroethane pg/L 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 200
1,1,2,2-Tetrachloroethane pg/L 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.2
1,1,2-Trichloroethane ug/L 04 U 04 U 04 U 04 U 04 U 04 U 5
1,1-Dichloroethane pg/L 1U 1U 1U 1U 1U 1U 70
1,1-Dichloroethene pg/L 0.38 U 0.38 U 0.38 U 038 U 0.38 U 0.38 U 7
1,2,3-Trichloropropane pg/L 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 0.02
1,2-Dibromo-3-chloropropane » pg/L 2 U 2 U 2 U 2 U 2 U 2 U 0.2
1,2-Dibromoethane pg/L 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.02
1,2-Dichloroethane pg/L 03 U 03 U 03U 03U 03U 03 U 3
1,2-Dichloropropane ug/L 03U o3 u 03U 03U 03 U 03U 5
1,4-Dichloro-2-butene v pg/L 4 U 4 U 4 U 4 U 4 U 4 U NA
1,4-Dioxane pg/L 20 UR 20 UR 20 UR 20 UR 20 UR 20 UR 3.2
2-Butanone v pg/L 4 U 4 U 4 U 4 U 4 U 4 U 4200
2-Hexanone ug/L 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U 280
4-Methyl-2-pentanone pg/L 2 U 2 U 2 U 2 U 2 U 2 U 560
Acetone pg/L 26 U 26 U 26 U 10 U 10 U 26 U 6300
Acetonitrile pg/L 20 U 20 U 20 U 20 U 20 U 20 U 42
Acrolein » pg/L 8 UR 8 UR 8 UR 8 UR 8 UR 8 UR 3.5
Acrylonitrile pg/L 4 U 4 U 4 U 4 U 4 U 4 U 0.06
Allyl chloride pg/L 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 35
Benzene pg/L 0.34 U 0.34 U 0.34 U 081 ) 0.34 U 0.34 U 1
Bromodichloromethane v ug/L 03 U 03 U 03U 03U 03U 03U 0.6
Bromoform pg/L 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 4.4
Bromomethane | ue/L 0.86 U 0.86 U 0.86 U 0.86 U 0.86 U 0.86 U 9.8
Carbon disulfide ug/L 038 U 038 U 038 U 1U 1U 2.7 ) 700
Carbon tetrachloride pg/L 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 3
Chlorobenzene ug/L 032 U 032 U 032 U 032 U 032 U 032 U 100
Chloroethane pg/L 14 U 14 U 14 U 1.4 U 1.4 U 14 U 12
Chloroform » pg/L 032 U 032 U 032 U 032 U 032 U 032 U 70
Chloromethane pg/L 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 2.7
Chloroprene | Ke/L 04 U 04 U 04 U 04 U 04 U 04 U 140
cis-1,3-Dichloropropene ug/L 08 U 08 U 08 U 0.8 U 0.8 U 08 U NA
Dibromochloromethane pg/L 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.4
Dibromomethane ug/L 0.8 U 08 U 08 U 08 U 08 U 0.8 U 70
Dichlorodifluoromethane v pg/L 12 U 12 U 12 U 12 U 12 U 12 U 1400
Ethyl methacrylate ug/L 1U 1U 1U 1U 1U 1U 630
Ethylbenzene pg/L 0.44 U 0.44 U 0.44 U 0.26 J 0.44 U 0.44 U 30
Isobutyl alcohol ug/L 40 UR 40 UR 40 UR 40 UR 40 UR 40 UR 2100
Methacrylonitrile pg/L 2 U 2 U 2 U 2 U 2 U 2 U 0.7
Methyl iodide pg/L 15U 15U 15U 15U 15U 15U NA
Methyl methacrylate pg/L 0.36 U 0.36 U 0.36 U 036 U 0.36 U 0.36 U 25
Methylene chloride | He/L 13U 13U 13U 13 U 13 U 13U 5
Propionitrile pg/L 20 U 20 U 20 U 20 U 20 U 20 U NA
Styrene pg/L 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 100
Tetrachloroethene ug/L 042 U 042 U 0.42 U 0.42 U 042 U 042 U 3
Toluene | Ke/L 0.28 U 0.28 U 0.28 U 0.25 J 0.28 U 0.28 U 40
trans-1,2-Dichloroethene ug/L 0.66 U 0.66 U 0.66 U 0.66 U 0.66 U 0.66 U 100
trans-1,3-Dichloropropene pg/L 0.6 U 06 U 06 U 0.6 U 0.6 U 0.6 U NA
Trichloroethene ug/L 038 U 038 U 038 U 038 U 0.38 U 038 U 3
Trichlorofluoromethane pg/L 08 U 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 2100
Vinyl acetate ug/L 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 88
Vinyl chloride pg/L 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 1
Xylene (total) pg/L 1U 1U 1U 1U 1U 1U 20
Appendix IX Semivolatile Organic Compounds (SW8270D)
0,0,0-Triethylphosphorothioate pg/L 59 U 59 U 59 U 59 U 59 U 59 U NA
1,2,4,5-Tetrachlorobenzene ug/L 45 U 45 U 45 U 45 U 45 U 45 U 2.1
1,2,4-Trichlorobenzene v pg/L 53U 53U 53U 53U 53U 53U 70
1,2-Dichlorobenzene ug/L 53U 53U 53 U 53U 53 U 53U 600
1,3,5-Trinitrobenzene v pg/L 41 U 41 U 41 U 41 U 41 U 41 U 210
1,3-Dichlorobenzene ug/L 55U 55U 55U 55U 55U 55U 210
1,3-Dinitrobenzene pg/L 51U 51U 51U 51U 51U 51U 0.7
1,4-Dichlorobenzene ug/L 55U 55U 55 U 55U 55U 55U 75
1,4-Naphthoquinone pg/L 6.3 UJ 6.3 UJ 6.3 UJ 6.3 UJ 6.3 UJ 6.3 UR NA
1-Naphthylamine » pg/L 3.7 U 3.7 U 3.7 U 3.7 UJ 3.7 U 3.7 UJ NA
2,2'-Oxybis(1-chloropropane) pg/L 6.7 U 6.7 U 6.7 U 6.7 U 6.7 U 6.7 U NA
2,3,4,6-Tetrachlorophenol pg/L 6.1 U 6.1 U 6.1 U 6.1 U 6.1 U 6.1 U 210
2,4,5-Trichlorophenol ug/L 69 U 69 U 6.9 U 6.9 U 69 U 69 U 1
2,4,6-Trichlorophenol | ug/L 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 3.2
2,4-Dichlorophenol ug/L 6.3 U 6.3 U 6.3 U 6.3 UJ 6.3 U 6.3 U 0.3
2,4-Dimethylphenol v pg/L 4.7 U 47 U 47 U 4.7 UJ 4.7 U 4.7 U 140
2,4-Dinitrophenol pg/L 114 U 114 U 114 U 114 U 114 U 114 U 14
2,4-Dinitrotoluene pg/L 57U 57U 57U 57U 57U 57U 0.05
2,6-Dichlorophenol ug/L 7.1 U 7.1 U 7.1 U 71 U 7.1 U 7.1 U 0.2
2,6-Dinitrotoluene pg/L 57U 57U 57U 57U 57U 57U 0.05
2-Acetylaminofluorene » ug/L 22 U 22 U 22 U 22 U 22 U 22 U NA
2-Chloronaphthalene pg/L 57 U 57 U 57 U 57 U 57 U 57 U 560
2-Chlorophenol » pg/L 59U 59U 59U 59U 59U 59U 35
2-Methylphenol pug/L 53 U 53 U 53 U 53 U 53 U 53 U 35
2-Naphthylamine pg/L 51 UJ 51 UJ 5.1 U 5.1 UJ 51 UJ 51 UJ 0.0003
2-Nitroaniline pg/L 6.1 U 6.1 U 6.1 U 6.1 U 6.1 U 6.1 U 21
2-Nitrophenol v pg/L 16 U 16 U 16 U 16 U 16 U 16 U NA
2-Picoline ug/L 82 U 82 U 82 U 82 U 82 U 82 U NA
3,3'-Dichlorobenzidine pg/L 55U 55U 55U 55U 55U 55U 0.08
3-Methylcholanthrene ug/L 45 U 45 U 45 U 45 U 45 U 45 U NA
3-Nitroaniline pg/L 57U 57U 57U 57 U 57U 57U 1.7




TABLE 3-3
Groundwater Analytical Data Summary
Truck Fill Stand, NAS Key West, Boca Chica Key, Florida

Groundwater Sample Data
Location] TFS-MW-03 TFS-MW-06 TFS-MW-15 TFS-MW-16 TFS-MW-17 Groundwater
Sample ID} TFS-MW-03 TFS-MW-06 TFS-MW-FD1 TFS-MW-15 TFS-MW-16 TFS-MW-17 Cleanup Target
Sample Depth (ft) 0-0 0-0 0-0 0-0 0-0 0-0 Levels®
Sample Date] 4/19/2012 4/19/2012 4/19/2012 4/19/2012 4/19/2012 4/20/2012

Analyte Units
4,6-Dinitro-2-methylphenol pg/L 8.2 U 8.2 U 8.2 U 8.2 U 8.2 U 8.2 U NA
4-Aminobiphenyl » pg/L 41 U 41 U 41 U 41 U 41 U 4.1 UJ NA
4-Bromophenyl-phenylether pg/L 47 U 47 U 47 U 47 U 47 U 47 U NA
4-Chloro-3-methylphenol » pg/L 55U 55U 55U 5.5 UJ 55U 55U 63
4-Chloroaniline pg/L 6.1 U 6.1 U 6.1 U 6.1 UJ 6.1 U 6.1 U 28
4-Chlorophenyl-phenylether pg/L 51U 51U 51U 51U 51U 51U NA
4-Methylphenol pg/L 124 U 124 U 124 U 124 U 124 U 124 U 3.5
4-Nitroaniline ug/L 31U 31U 31U 31U 31U 31U 1.7
4-Nitrophenol v ug/L 8.2 U 8.2 U 82 U 8.2 U 8.2 U 8.2 U 56
4-Nitroquinoline-1-oxide pg/L 7.6 UR 7.6 UR 7.6 UR 7.6 UR 7.6 UR 7.6 UR NA
5-Nitro-o-toluidine ug/L 53U 53 U 53 U 53U 53U 53U 1.1
7,12-Dimethylbenz(a)anthracene pg/L 2 U 2 U 2 U 2 U 2 U 2 U NA
a,a-Dimethylphenethylamine pg/L 32.6 UJ 32.6 UJ 32.6 UJ 32.6 UJ 32.6 UJ 32.6 UJ NA
Acetophenone pg/L 82 U 82 U 8.2 U 8.2 U 8.2 U 82 U 700
Aniline » ug/L 57U 57U 57U 57U 57U 57U 6.1
Aramite pg/L 8.2 U 82 U 82 U 82 U 82 U 82 U 14
Benzyl alcohol pg/L 6.3 U 6.3 U 6.3 U 6.3 U 6.3 U 6.3 U 2100
Bis(2-chloroethoxy)methane ug/L 71U 71U 71U 7.1 UJ 7.1 U 7.1 U NA
Bis(2-chloroethyl)ether | He/L 6.1 U 6.1 U 6.1 U 6.1 U 6.1 U 6.1 U 0.03
Bis(2-ethylhexyl)phthalate ug/L 9 U 9 U 9 U 9 U 9 U 9 U 6
Butylbenzylphthalate pg/L 6.1 U 6.1 U 6.1 U 6.1 U 6.1 U 6.1 U 140
Chlorobenzilate ug/L 1.6 U 1.6 U 1.6 U 16 U 16 U 16 U 0.1
Diallate (Avadex) pg/L 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 0.6
Dibenzofuran pg/L 55U 55U 55U 55U 55U 55U 28
Diethylphthalate pug/L 57 U 57 U 57 U 57 U 57 U 57 U 5600
Dimethylphthalate | ue/L 6.1 U 6.1 U 6.1 U 6.1 U 6.1 U 6.1 U 70000
Di-n-butylphthalate pg/L 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 700
Di-n-octylphthalate ug/L 41 U 41U 41 U 41U 41 U 41 U 140
Dinoseb pg/L 82 U 82 U 82 U 8.2 U 8.2 U 8.2 U 7
Ethyl methanesulfonate | He/L 51U 51U 51U 51U 51U 51U NA
Hexachlorobenzene ug/L 0.84 U 0.84 U 0.84 U 0.84 U 0.84 U 0.84 U 1
Hexachlorobutadiene pg/L 51U 51U 51U 5.1 UJ 51U 51U 0.4
Hexachlorocyclopentadiene v ug/L 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 50
Hexachloroethane pg/L 53 U 53 U 53U 53 U 53 U 53 U 25
Hexachloropropene ug/L 4.1 UR 4.1 UR 4.1 UR 4.1 UR 4.1 UR 4.1 UR NA
Isodrin pg/L 53U 53U 53U 53U 53U 53 UJ NA
Isophorone » pg/L 7.8 U 7.8 U 7.8 U 7.8 UJ 7.8 U 7.8 U 37
Isosafrole pg/L 53 U 53 U 53U 53 U 53 U 53 U NA
Kepone pg/L 326 U 326 U 326 U 326 U 326 U 32.6 UR 0.004
Methylmethanesulfonate ug/L 39U 39U 39U 39U 39U 39U NA
Nitrobenzene v pg/L 2 U 2 U 2 U 2 U 2 U 2 U 3.5
N-Nitrosodibutylamine ug/L 55U 55U 55 U 55U 55U 55U 0.006
N-Nitrosodiethylamine v peg/L 6.3 U 6.3 U 6.3 U 63 U 6.3 U 6.3 U 0.0002
N-Nitrosodimethylamine ug/L 45 U 45 U 45 U 45 U 45 U 45 U 0.0007
N-Nitroso-di-n-propylamine pg/L 6.1 U 6.1 U 6.1 U 6.1 U 6.1 U 6.1 U 0.005
N-Nitrosodiphenylamine ug/L 6.9 U 6.9 U 6.9 U 6.9 U 6.9 U 6.9 U 7.1
N-Nitrosomethylethylamine pg/L 55 U 55U 55U 55 U 55 U 55 U 0.002
N-Nitrosomorpholine » pg/L 6.1 U 6.1 U 6.1 U 6.1 U 6.1 U 6.1 U NA
N-Nitrosopiperidine pg/L 57 U 57 U 57U 57U 57U 57U NA
N-Nitrosopyrrolidine » pg/L 55U 55U 55U 55U 55U 55U 0.02
Methapyriline pg/L 4.5 UR 4.5 UR 4.5 UR 4.5 UR 4.5 UR 4.5 UR NA
o-Toluidine pg/L 55U 55U 55U 55U 55U 55U 0.1
p-Dimethylaminoazobenzene ug/L 13 U 13 U 13 U 13 U 13 U 13 U NA
Pentachlorobenzene v pg/L 45 U 45 U 45 U 45 U 45 U 45 U 5.6
Pentachloroethane ug/L 51U 51U 51U 51U 51U 51U NA
Pentachloronitrobenzene(PCNB) pg/L 41 U 41 U 41U 41 U 41 U 41 U 0.1
Pentachlorophenol ug/L 28 U 28 U 28 U 28 U 28 U 28 U 1
Phenacetin pg/L 1.8 U 1.8 U 1.8 U 18 U 1.8 U 1.8 U NA
Phenol ug/L 35U 35U 35U 3.5 Ul 35U 35U 10
p-Phenylenediamine pg/L 41 U 41 U 41 U 41 U 41 U 41 U 1300
Pronamide | He/L 16 U 16 U 16 U 16 U 16 U 16 U 53
Pyridine pg/L 43 U 43 U 43 U 43 U 43 U 43 U 7
Safrole ug/L 51U 51U 51U 51U 51U 51U NA
Appendix IX Polycyclic Aromatic Hydrocarbons (SW8270D-SIM)
1-Methylnaphthalene v pg/L 0.041 U 0.041 U 0.041 U 2.8 0.041 U 0.026 J 28
2-Methylnaphthalene ug/L 0.041 U 0.041 U 0.041 U 2 0.041 U 0.022 J 28
Acenaphthene pg/L 0.041 U 0.17 0.18 24 0.041 U 1.2 20
Acenaphthylene ug/L 0.041 U 0.041 U 0.041 U 0.1 0.041 U 0.023 J 210
Anthracene pg/L 0.041 U 0.036 J 0.04 J 0.78 0.041 U 0.041 U 2100
Benzo(a)anthracene ug/L 0.041 U 0.041 U 0.041 U 0.18 0.041 U 0.041 U 0.05
Benzo(a)pyrene pg/L 0.041 U 0.041 U 0.041 U 0.041 U 0.041 U 0.041 U 0.2
Benzo(b)fluoranthene | ue/L 0.041 U 0.041 U 0.041 U 0.041 U 0.041 U 0.041 U 0.05
Benzo(g,h,i)perylene pg/L 0.041 U 0.041 U 0.041 U 0.041 U 0.041 U 0.041 U 210
Benzo(k)fluoranthene pg/L 0.041 U 0.041 U 0.041 U 0.041 U 0.041 U 0.041 U 0.5
Chrysene pg/L 0.041 U 0.041 U 0.041 U 0.094 0.041 U 0.041 U 4.8
Dibenzo(a,h)anthracene | He/L 0.041 U 0.041 U 0.041 U 0.041 U 0.041 U 0.041 U 0.005
Fluoranthene ug/L 0.041 U 0.08 0.084 23 0.041 U 0.045 J 280
Fluorene pg/L 0.041 U 0.021 J 0.041 U 34 0.041 U 0.043 J 280
Indeno(1,2,3-cd)pyrene v ug/L 0.041 U 0.041 U 0.041 U 0.041 U 0.041 U 0.041 U 0.05
Naphthalene pg/L 0.041 U 0.041 U 0.024 ) 29 0.041 U 0.055 14
Phenanthrene pg/L 0.041 U 0.023 J 0.025 J 3.5 0.041 U 0.041 U 210
Pyrene pg/L 0.041 U 0.042 J 0.044 ) 13 0.041 U 0.041 U 210
Total Recoverable Petroleum Hydrocarbons (FL-PRO)
TRPH pg/L I 510 U 920 900 | 22400 J | 320 J 1700 5000
Notes:

NA Not analyzed/Not applicable

J The analyte was positively identified: the associated numerical value is the approximate concentration of the analyte in the sample.

U The analyte was analyzed for, but was not detected above the reported sample quantitation limit.

UJ The analyte was below the reported sample quantitation limit. However, the reported value is approximate.

UR The reported value of analyte was rejected due to failed laboratory QC. See data validation report in Appendix G.

mg/L Milligrams per Liter

ug/L Micrograms per Liter

Bold indicates the analyte was detected

Bold and shaded values indicate the analyte exceeded the GCTL

! GCTL's are from Table 1 of the Final Technical Report: Development of Cleanup Target Levels (CTLs)

For Chapter 63-777, F.A.C., Center for Environmental & Human Toxicology. February 2005.




TABLE 3-4

Surface Water Analytical Data Summary

Truck Fill Stand, NAS Key West, Boca Chica Key, Florida

Surfacewater Sample Data

Location TFS-SW-01 TFS-SW-02 TFS-SW-03 TFS-SW-04 .
Marine Surface
Sample ID TFS-SW-01 TFS-SW-02 TFS-SW-FD TFS-SW-03 TFS-SW-04
Water Cleanup
Sample Depth (ft) 0-0 0-0 0-0 0-0 0-0 1
sample Date|  4/12/2012 4/12/2012 4/12/2012 4/12/2012 4/12/2012 | Tarsetlevels

Analyte Units
Appendix IX Volatile Organic Compounds (SW8260B)
1,1,1,2-Tetrachloroethane ug/L 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U NA
1,1,1-Trichloroethane pg/L 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 270
1,1,2,2-Tetrachloroethane ug/L 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 10.8
1,1,2-Trichloroethane pg/L 04 U 04 U 04 U 04 U 04 U 16
1,1-Dichloroethane ug/L 1U 1U 1U 1U 1U NA
1,1-Dichloroethene pg/L 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 3.2
1,2,3-Trichloropropane ug/L 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 0.2
1,2-Dibromo-3-chloropropane pg/L 2 U 2 U 2 U 2 U 2 U NA
1,2-Dibromoethane ug/L 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 13
1,2-Dichloroethane pg/L 03 U 03 U 03 U 03 U 03 U 37
1,2-Dichloropropane pg/L 03U 03U 03U 03U 03U 14
1,4-Dichloro-2-butene ug/L 4 U 4 U 4 U 4 U 4 U NA
1,4-Dioxane pg/L 20 UR 20 UR 20 UR 20 UR 20 UR 120
2-Butanone ug/L 4 U 4 U 4 U 4 U 4 U 120000
2-Hexanone pg/L 0.96 U 0.96 U 0.96 U 0.96 U 0.96 U NA
4-Methyl-2-pentanone ug/L 2 U 2 U 2 U 2 U 2 U 23000
Acetone pe/L 10 U 10 U 10 U 10 U 10 U 1700
Acetonitrile ug/L 20 U 20 U 20 U 20 U 20 U 20000
Acrolein pg/L 8 U 8 U 8 U 8 U 8 U 0.4
Acrylonitrile ug/L 4 U 4 U 4 U 4 U 4 U 0.2
Allyl chloride pg/L 048 U 048 U 048 U 048 U 048 U NA
Benzene ug/L 034 U 034 U 034 U 034 U 034 U 71.28
Bromodichloromethane pg/L 03 U 03 U 0.19 J 03 U 03 U 22
Bromoform ug/L 031 2.2 1.6 0.34 ) 0.38 U 360
Bromomethane pg/L 0.86 U 0.86 U 0.86 U 0.86 U 0.86 U 35
Carbon disulfide ug/L 1U 1U 1U 1U 1U 110
Carbon tetrachloride pg/L 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 4.42
Chlorobenzene pg/L 032 U 032 U 032 U 032 U 032 U 17
Chloroethane pg/L 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U NA
Chloroform pg/L 032 U 0.24 ) 0.19 J 032 U 032 U 470.8
Chloromethane ug/L 0.64 U 0.64 U 0.64 U 0.64 U 0.64 U 470.8
Chloroprene pg/L 04 U 04 U 04 U 04 U 04 U NA
cis-1,3-Dichloropropene ug/L 08 U 08 U 08 U 08 U 08 U NA
Dibromochloromethane pg/L 0.26 U 0.25 ) 0.26 J 0.26 U 0.26 U 34
Dibromomethane ug/L 08 U 08 U 0.78 J 08 U 08 U 79
Dichlorodifluoromethane pg/L 12 U 12 U 12 U 12 U 12 U NA
Ethyl methacrylate ug/L 1U 1U 1U 1U 1U NA
Ethylbenzene pg/L 044 U 044 U 044 U 044 U 044 U 610
Isobutyl alcohol ug/L 40 UR 40 UR 40 UR 40 UR 40 UR 47000
Methacrylonitrile pg/L 2 U 2 U 2 U 2 U 2 U NA
Methyl iodide ug/L 15U 15U 15U 1.5 UJ 15U NA
Methyl methacrylate pg/L 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 6500
Methylene chloride ug/L 13 U 13 U 13 U 13 U 13 U 1580
Propionitrile pg/L 20 U 20 U 20 U 20 U 20 U NA
Styrene ug/L 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 460
Tetrachloroethene pg/L 0.42 U 0.42 U 0.42 U 0.42 U 0.42 U 8.85
Toluene pg/L 0.28 U 0.28 U 0.28 U 0.28 U 1.1 480
trans-1,2-Dichloroethene pg/L 0.66 U 0.66 U 0.66 U 0.66 U 0.66 U 11000
trans-1,3-Dichloropropene pg/L 0.6 U 06 U 06 U 06 U 06 U NA
Trichloroethene ug/L 038 U 038 U 038 U 038 U 038 U 80.7
Trichlorofluoromethane pg/L 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U NA
Vinyl acetate ug/L 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 700
Vinyl chloride pg/L 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 24
Xylene (total) ug/L 1U 1U 1U 1U 1U 370
Appendix IX Semivolatile Organic Compounds (SW8270D)
0,0,0-Triethylphosphorothioate ug/L 59 U 59 U 5.9 UJ 59 U 59 U NA
1,2,4,5-Tetrachlorobenzene pg/L 45 U 45 U 4.5 UJ 45 U 45 U 1.6
1,2,4-Trichlorobenzene ug/L 53 U 53 U 5.3 UJ 53U 53U 23
1,2-Dichlorobenzene pg/L 5.3 UJ 53U 5.3 UJ 53U 53U 99
1,3,5-Trinitrobenzene ug/L 41 U 41 U 4.1 UJ 41 U 41 U 19
1,3-Dichlorobenzene pg/L 5.5 UJ 55U 5.5 UJ 55 U 55U 85
1,3-Dinitrobenzene ug/L 51U 51U 5.1 UJ 51U 51U 72
1,4-Dichlorobenzene pg/L 5.5 UJ 55U 5.5 UJ 55U 55U 3
1,4-Naphthoquinone ug/L 6.3 UR 6.3 UR 6.3 UR 6.3 UR 6.3 UR NA
1-Naphthylamine pg/L 37 U 37 U 3.7 UJ 3.7 U 3.7 U NA
2,2'-Oxybis(1-chloropropane) pg/L 6.7 U 6.7 U 6.7 UJ 6.7 U 6.7 U NA
2,3,4,6-Tetrachlorophenol pg/L 6.1 U 6.1 U 6.1 UJ 6.1 U 6.1 U 4.5
2,4,5-Trichlorophenol pg/L 6.9 UJ 6.9 U 6.9 UJ 6.9 U 6.9 U 23
2,4,6-Trichlorophenol ug/L 1.7 UJ 1.7 U 1.7 UJ 1.7 U 1.7 U 6.5
2,4-Dichlorophenol pg/L 6.3 U 6.3 U 6.3 UJ 6.3 U 6.3 U 13
2,4-Dimethylphenol pug/L 4.7 U 4.7 U 4.7 UJ 4.7 U 4.7 U 160
2,4-Dinitrophenol pg/L 114 U 114 U 11.4 UJ 114 U 114 U 3
2,4-Dinitrotoluene ug/L 57 U 57 U 5.7 UJ 57 U 57 U 9.1
2,6-Dichlorophenol pg/L 71 U 71 U 7.1 UJ 71 U 71 U 73
2,6-Dinitrotoluene ug/L 57 U 57 U 5.7 UJ 57 U 57 U 0.7
2-Acetylaminofluorene pg/L 22 U 22 U 2.2 UJ 22 U 22 U NA
2-Chloronaphthalene ug/L 57 U 57 U 5.7 UJ 57 U 57 U 1600
2-Chlorophenol pg/L 5.9 UJ 59U 5.9 UJ 59U 59U 130
2-Methylphenol ug/L 5.3 UJ 53U 5.3 UJ 53U 53U 250
2-Naphthylamine pg/L 51U 51U 5.1 UJ 51U 51U NA
2-Nitroaniline ug/L 6.1 U 6.1 U 6.1 UJ 6.1 U 6.1 U NA
2-Nitrophenol pg/L 16 U 16 U 1.6 UJ 16 U 16 U NA
2-Picoline ug/L 82 U 82 U 8.2 UJ 82 U 82 U NA
3,3'-Dichlorobenzidine pg/L 55U 55U 5.5 UJ 55U 55U 0.03
3-Methylcholanthrene pg/L 45 U 45 U 4.5 UJ 45 U 45 U NA
3-Nitroaniline pg/L 57 U 57U 5.7 UJ 57U 57U NA
4,6-Dinitro-2-methylphenol pg/L 8.2 UJ 82 U 8.2 UJ 82 U 82 U NA
4-Aminobiphenyl ug/L 41 U 41 U 4.1 UJ 41 U 41 U NA
4-Bromophenyl-phenylether pg/L 4.7 UJ 4.7 U 4.7 UJ 4.7 U 4.7 U NA
4-Chloro-3-methylphenol ug/L 55U 55U 5.5 UJ 55U 55U 100
4-Chloroaniline pg/L 6.1 U 6.1 U 6.1 UJ 6.1 U 6.1 U 2.5
4-Chlorophenyl-phenylether ug/L 51U 51U 5.1 UJ 51U 51U NA
4-Methylphenol pg/L 12.4 UJ 124 U 12.4 UJ 124 U 124 U 70




TABLE 3-4

Surface Water Analytical Data Summary

Truck Fill Stand, NAS Key West, Boca Chica Key, Florida

Surfacewater Sample Data

Location TFS-SW-01 TFS-SW-02 TFS-SW-03 TFS-SW-04 .
Marine Surface
Sample ID TFS-SW-01 TFS-SW-02 TFS-SW-FD TFS-SW-03 TFS-SW-04
Water Cleanup
Sample Depth (ft) 0-0 0-0 0-0 0-0 0-0 1
sample Date|  4/12/2012 4/12/2012 4/12/2012 4/12/2012 4/12/2012 | Tarsetlevels

Analyte Units
4-Nitroaniline pg/L 31U 31U 3.1 Ul 31U 31U 1200
4-Nitrophenol pg/L 8.2 U 8.2 U 8.2 UJ 8.2 U 8.2 U 55
4-Nitroquinoline-1-oxide ug/L 7.6 UR 7.6 UR 7.6 UR 7.6 UR 7.6 UR NA
5-Nitro-o-toluidine pg/L 53U 53U 53 UJ 53U 53U NA
7,12-Dimethylbenz(a)anthracene ug/L 2 U 2 U 2 UJ 2 U 2 U NA
a,a-Dimethylphenethylamine pg/L 32.6 UJ 32.6 UJ 32.6 UJ 32.6 UJ 32.6 UJ NA
Acetophenone ug/L 82 U 82 U 8.2 UJ 82 U 82 U 7800
Aniline pg/L 57U 57U 5.7 UJ 57U 57U 4
Aramite pg/L 82 U 82 U 8.2 UJ 82 U 82 U 3
Benzyl alcohol pg/L 6.3 UJ 6.3 U 6.3 UJ 6.3 U 6.3 U 500
Bis(2-chloroethoxy)methane ug/L 7.1 U 71 U 7.1 UJ 7.1 U 7.1 U NA
Bis(2-chloroethyl)ether pg/L 6.1 UJ 6.1 U 6.1 UJ 6.1 U 6.1 U 0.5
Bis(2-ethylhexyl)phthalate ug/L 9 U 9 U 9 UJ 9 U 9 U 2.2
Butylbenzylphthalate pg/L 6.1 U 6.1 U 6.1 UJ 6.1 U 6.1 U 26
Chlorobenzilate ug/L 16 U 16 U 1.6 UJ 16 U 16 U 0.02
Diallate (Avadex) pg/L 1.7 U 1.7 U 1.7 UJ 1.7 U 1.7 U NA
Dibenzofuran pg/L 55U 55U 5.5 UJ 55U 55U 67
Diethylphthalate pg/L 57U 57U 5.7 Ul 57U 57U 380
Dimethylphthalate ug/L 6.1 U 6.1 U 6.1 UJ 6.1 U 6.1 U 1400
Di-n-butylphthalate ug/L 1.8 UJ 1.8 U 1.8 UJ 1.8 U 1.8 U NA
Di-n-octylphthalate ug/L 41 U 41 U 4.1 UJ 41 U 41 U NA
Dinoseb pg/L 82U 82U 8.2 UJ 82 U 82 U 5.9
Ethyl methanesulfonate pg/L 51U 51U 5.1 UJ 51U 51U NA
Hexachlorobenzene ug/L 0.84 UJ 0.84 U 0.84 UJ 0.84 U 0.84 U 0.0003
Hexachlorobutadiene pg/L 51U 51U 5.1 UJ 51U 51U 49.7
Hexachlorocyclopentadiene ug/L 1.7 U 1.7 U 1.7 UJ 1.7 U 1.7 U 3
Hexachloroethane pg/L 5.3 UJ 53U 5.3 UJ 53U 53U 3.3
Hexachloropropene ug/L 41 U 41 U 4.1 UJ 41 U 41 U NA
Isodrin pg/L 53U 53U 5.3 Ul 53U 53U NA
Isophorone ug/L 7.8 U 7.8 U 7.8 UJ 7.8 U 7.8 U 650
Isosafrole pg/L 53U 53U 5.3 UJ 53U 53U NA
Kepone ug/L 326 U 326 U 32.6 UJ 326 U 326 U NA
Methapyriline pg/L 4.5UR 4.5UR 4.5UR 4.5 UR 4.5 UR NA
Methylmethanesulfonate pg/L 39U 39U 3.9 UJ 39U 39U NA
Nitrobenzene pg/L 2 U 2 U 2 UJ 2 U 2 U 90
N-Nitrosodibutylamine pg/L 55U 55U 5.5 UJ 55U 55U 0.04
N-Nitrosodiethylamine pg/L 6.3 U 6.3 U 6.3 UJ 6.3 U 6.3 U 0.008
N-Nitrosodimethylamine pg/L 45 U 45 U 4.5 UJ 45 U 45 U 3
N-Nitroso-di-n-propylamine ug/L 6.1 UJ 6.1 U 6.1 UJ 6.1 U 6.1 U 0.5
N-Nitrosodiphenylamine pg/L 6.9 UJ 6.9 U 6.9 UJ 6.9 U 6.9 U 3
N-Nitrosomethylethylamine ug/L 55U 55U 5.5 UJ 55U 55U 0.06
N-Nitrosomorpholine pg/L 6.1 U 6.1 U 6.1 UJ 6.1 U 6.1 U NA
N-Nitrosopiperidine ug/L 57 U 57 U 5.7 UJ 57 U 57 U NA
N-Nitrosopyrrolidine pg/L 55U 55U 5.5 UJ 55U 55U NA
o-Toluidine pg/L 55U 55U 5.5 Ul 55U 55U 26
p-Dimethylaminoazobenzene pg/L 13 U 13 U 1.3 UJ 13 U 13 U NA
Pentachlorobenzene ug/L 45 U 45 U 4.5 UJ 45 U 45 U 1.7
Pentachloroethane pg/L 51U 51U 5.1 UJ 51U 51U NA
Pentachloronitrobenzene(PCNB) ug/L 41 U 41 U 4.1 UJ 41 U 41 U 0.02
Pentachlorophenol pg/L 2.8 UJ 28 U 2.8 UJ 28 U 28 U 7.9
Phenacetin ug/L 1.8 U 1.8 U 1.8 UJ 1.8 U 1.8 U NA
Phenol pg/L 35U 35U 3.5 Ul 35U 35U 6.5
p-Phenylenediamine ug/L 41 U 41 U 4.1 UJ 41 U 41 U NA
Pronamide pg/L 16 U 16 U 1.6 UJ 16 U 16 U NA
Pyridine pug/L 43 U 43 U 43 Ul 43 U 43 U 1300
Safrole pg/L 51U 51U 5.1 Ul 51U 51U NA
Appendix IX Polycyclic Aromatic Hydrocarbons (SW8270D-SIM)
1-Methylnaphthalene pg/L 0.041 U 0.041 U 0.024 J 0.041 U 0.041 U 95
2-Methylnaphthalene pg/L 0.041 U 0.041 U 0.059 0.041 U 0.041 U 30
Acenaphthene pg/L 0.041 U 0.041 U 0.041 U 0.041 U 0.041 U 3
Acenaphthylene pg/L 0.041 U 0.041 U 0.041 U 0.041 U 0.041 U *
Anthracene pg/L 0.041 U 0.041 U 0.041 U 0.041 U 0.041 U 0.3
Benzo(a)anthracene pg/L 0.041 U 0.041 U 0.028 J 0.056 0.1 *
Benzo(a)pyrene ug/L 0.041 U 0.025 J 0.04 ) 0.1 0.2 *
Benzo(b)fluoranthene pe/L 0.041 U 0.042 ) 0.067 0.18 J 0.3 *
Benzo(g,h,i)perylene ug/L 0.041 U 0.025 J 0.036 J 0.086 0.17 *
Benzo(k)fluoranthene pg/L 0.041 U 0.041 U 0.022 J 0.052 J 0.092 *
Chrysene ug/L 0.041 U 0.041 U 0.028 J 0.07 J 0.12 *
Dibenzo(a,h)anthracene pg/L 0.041 U 0.041 U 0.041 U 0.041 U 0.037 J *
Fluoranthene ug/L 0.041 U 0.027 J 0.04 ) 0.1 0.21 0.3
Fluorene pg/L 0.041 U 0.041 U 0.041 U 0.041 U 0.041 U 30
Indeno(1,2,3-cd)pyrene ug/L 0.041 U 0.041 U 0.031 ) 0.074 0.14 *
Naphthalene pg/L 0.041 U 0.041 U 0.038 J 0.041 U 0.041 U 26
Phenanthrene pg/L 0.041 U 0.041 U 0.022 J 0.036 J 0.072 *
Pyrene pg/L 0.041 U 0.021 J 0.031 J 0.079 0.15 0.3
Total PAH Concentration” pg/L ND 0.092 0.654 1.231 0.274 0.031
Total Recoverable Petroleum Hydrocarbons (FL-PRO)
TRPH g/l 2100 1100 J 980 J 1200 J 860 J 5000
Notes:

NA Not analyzed
ND Not detected

J The analyte was positively identified: the associated numerical value is the approximate concentration of the analyte in the sample.

U The analyte was analyzed for, but was not detected above the reported sample quantitation limit.

UJ The analyte was below the reported sample quantitation limit. However, the reported value is approximate.

UR The reported value of analyte was rejected due to failed laboratory QC. See data validation report in Appendix G.

ug/L Micrograms per Liter

Bold indicates the analyte was detected

Bold and shaded values indicate the analyte exceeded the CTL
! Target Levels are the Marine Surface Water Criteria, from Table 1 of the Final Technical Report: Development of Cleanup Target Levels (CTLs)

For Chapter 63-777, F.A.C., Center for Environmental & Human Toxicology. February 2005.

* There are no surface water standards for these individual polycyclic aromatic hydrocarbons. Per Chapter 62-302, F.A.C., the surface water criterion for Polycyclic Aromatic
Hydrocarbons (PAHs) shall apply to the total concentration of Acenaphthylene, Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene, Benzo(g,i,h)perylene,
Benzo(k)fluoranthene, Chrysene, Dibenzo(a,h,)anthracene, Indeno(1,2,3-cd)pyrene, and Phenanthrene.




TABLE 3-5

Sediment Analytical Data Summary

Truck Fill Stand, NAS Key West, Boca Chica Key, Florida

Sediment Sample Data
Location TFS-SD-01 TFS-SD-02 TFS-SD-03 TFS-SD-04
Sample ID| TFS-SD-01 TFS-SD-FD TFS-SD-02 TFS-SD-03 TFS-SD-04 Sediment Criteria *
Sample Depth (ft) 0-0 0-0 0-0 0-0 0-0 (Marine/Estuarine)
Sample Date 4/12/2012 4/12/2012 4/12/2012 4/12/2012 4/12/2012
Analyte unics__ |
Appendix IX Volatile Organic Compounds (SW8260B)
1,1,1,2-Tetrachloroethane mg/kg 0.00182 U 0.00144 U 0.00272 UJ 0.00159 U 0.00187 UJ NA
1,1,1-Trichloroethane mg/kg 0.00246 U 0.00194 U 0.00368 UJ 0.00214 U 0.00253 U NA
1,1,2,2-Tetrachloroethane mg/kg 0.00145 uJ 0.00115 U 0.00217 UJ 0.00126 U 0.00149 U NA
1,1,2-Trichloroethane mg/kg 0.00202 U 0.0016 U 0.00302 UJ 0.00176 U 0.00208 U NA
1,1-Dichloroethane mg/kg 0.000836 U 0.000662 U 0.00125 UJ 0.000729 U 0.000861 U NA
1,1-Dichloroethene mg/kg 0.000836 U 0.000662 U 0.00125 UJ 0.000729 U 0.000861 U NA
1,2,3-Trichloropropane mg/kg 0.00295 UJ 0.00233 U 0.00442 U)J 0.00257 U 0.00304 U NA
1,2-Dibromo-3-chloropropane mg/kg 0.00688 UJ 0.00545 U 0.0103 UJ 0.006 U 0.00709 U NA
1,2-Dibromoethane mg/kg 0.00202 U 0.0016 U 0.00302 UJ 0.00176 U 0.00208 U NA
1,2-Dichloroethane mg/kg 0.00246 U 0.00194 U 0.00368 UJ 0.00214 U 0.00253 U NA
1,2-Dichloropropane mg/kg 0.00155 U 0.00122 U 0.00232 UJ 0.00135 U 0.0016 U NA
1,4-Dichloro-2-butene mg/kg 0.00984 U 0.00778 U 0.0147 UJ 0.00857 U 0.0101 U NA
1,4-Dioxane mg/kg 0.24 UR 0.19 UR 0.37 UR 0.21 UR 0.25 UR NA
2-Butanone mg/kg 0.00344 U 0.00272 U 0.00515 UJ 0.003 U 0.00355 U NA
2-Hexanone mg/kg 0.0032 U 0.00253 U 0.00479 UJ 0.00279 U 0.00329 U NA
4-Methyl-2-pentanone mg/kg 0.00393 UJ 0.00311 U 0.00589 UJ 0.00343 U 0.00405 U NA
Acetone mg/kg 0.011 J 0.0109 0.0179 J 0.0282 0.018 NA
Acetonitrile mg/kg 0.0138 U 0.0109 U 0.0206 UJ 0.012 U 0.0142 U NA
Acrolein mg/kg 0.00738 U 0.00584 U 0.011 UJ 0.00643 U 0.0076 UJ NA
Acrylonitrile mg/kg 0.00467 U 0.0037 U 0.007 UJ 0.00407 U 0.00481 U NA
Allyl chloride mg/kg 0.00133 U 0.00105 U 0.00199 UJ 0.00116 U 0.00137 U NA
Benzene mg/kg 0.00123 U 0.000973 U 0.00184 UJ 0.00107 U 0.00127 U NA
Bromodichloromethane mg/kg 0.000787 U 0.000622 U 0.00118 UJ 0.000686 U 0.000811 U NA
Bromoform mg/kg 0.00113 U 0.000895 U 0.00169 UJ 0.000986 U 0.00116 U NA
Bromomethane mg/kg 0.00295 U 0.00233 U 0.00442 UJ 0.00257 U 0.00304 U NA
Carbon disulfide mg/kg 0.00369 U 0.00292 U 0.00552 UJ 0.00322 U 0.0038 U NA
Carbon tetrachloride mg/kg 0.00148 U 0.00117 U 0.00221 UJ 0.00129 U 0.00152 U NA
Chlorobenzene mg/kg 0.000861 U 0.000681 U 0.00129 UJ 0.00075 U 0.000887 UJ NA
Chloroethane mg/kg 0.00182 U 0.00144 U 0.00272 UJ 0.00159 U 0.00187 U NA
Chloroform mg/kg 0.00133 U 0.00105 U 0.00199 UJ 0.00116 U 0.00137 U NA
Chloromethane mg/kg 0.000934 U 0.000739 U 0.0014 UJ 0.000814 U 0.000963 U NA
Chloroprene mg/kg 0.000984 U 0.000778 U 0.00147 UJ 0.000857 U 0.00101 U NA
cis-1,3-Dichloropropene mg/kg 0.00103 U 0.000817 U 0.00155 UJ 0.0009 U 0.00106 U NA
Dibromochloromethane mg/kg 0.00113 U 0.000895 U 0.00169 UJ 0.000986 U 0.00116 U NA
Dibromomethane mg/kg 0.00162 U 0.00128 U 0.00243 UJ 0.00141 U 0.00167 U NA
Dichlorodifluoromethane mg/kg 0.00148 U 0.00117 U 0.00221 UJ 0.00129 U 0.00152 U NA
Ethyl methacrylate mg/kg 0.00492 U 0.00389 U 0.00736 UJ 0.00429 U 0.00507 UJ NA
Ethylbenzene mg/kg 0.0017 U 0.00134 U 0.00254 UJ 0.00148 U 0.00175 U 0.004
Isobutyl alcohol mg/kg 0.0393 UR 0.0311 UR 0..0589 UR 0.0343 UR 0.0405 UR NA
Methacrylonitrile mg/kg 0.014 U 0.0111 U 0.021 UJ 0.0122 U 0.0144 U NA
Methyl iodide mg/kg 0.00369 U 0.00292 U 0.00552 UJ 0.00322 U 0.0038 U NA
Methyl methacrylate mg/kg 0.0017 U 0.00134 U 0.00254 UJ 0.00148 U 0.00175 U NA
Methylene chloride mg/kg 0.00295 U 0.00233 U 0.00442 UJ 0.00257 U 0.00304 U NA
Propionitrile mg/kg 0.0492 U 0.0389 U 0.0736 UJ 0.0429 U 0.0507 U NA
Styrene mg/kg 0.000688 U 0.000545 U 0.00103 UJ 0.0006 U 0.000709 UJ NA
Tetrachloroethene mg/kg 0.00229 U 0.00181 U 0.00342 UJ 0.00199 U 0.00236 U 0.057*
Toluene mg/kg 0.000713 U 0.000564 U 0.00107 UJ 0.000622 U 0.000735 U NA
trans-1,2-Dichloroethene mg/kg 0.000959 U 0.000759 U 0.00144 UJ 0.000836 U 0.000988 U NA
trans-1,3-Dichloropropene mg/kg 0.00246 U 0.00194 U 0.00368 UIJ 0.00214 U 0.00253 U NA
Trichloroethene mg/kg 0.00108 U 0.000856 U 0.00162 UJ 0.000943 U 0.00111 U 0.041°
Trichlorofluoromethane mg/kg 0.00108 U 0.000856 U 0.00162 UJ 0.000943 U 0.00111 U NA
Vinyl acetate mg/kg 0.00369 U 0.00292 U 0.00552 UJ 0.00322 U 0.0038 UIJ NA
Vinyl chloride mg/kg 0.00148 U 0.00117 U 0.00221 UJ 0.00129 U 0.00152 U NA
Xylene (total) mg/kg 0.00167 U 0.00132 U 0.0025 UIJ 0.00146 U 0.00172 UJ 0.004’
Appendix IX Semivolatile Organic Compounds (SW8270D)
0,0,0-Triethylphosphorothioate mg/kg 0.15 U 0.12 U 0.17 U 0.13 UJ 0.14 UJ NA
1,2,4,5-Tetrachlorobenzene mg/kg 0.14 U 0.12 U 0.17 U 0.13 UJ 0.14 UJ NA
1,2,4-Trichlorobenzene mg/kg 0.18 U 0.14 U 0.2 U 0.16 U 0.17 U 0.0048>
1,2-Dichlorobenzene mg/kg 0.18 U 0.14 U 0.2 U 0.15 U 0.16 U 0.013°
1,3,5-Trinitrobenzene mg/kg 0.62 UJ 0.5 UJ 0.71 UJ 0.54 UJ 0.58 UJ NA
1,3-Dichlorobenzene mg/kg 0.19 U 0.15 U 0.22 U 0.16 U 0.18 U NA
1,3-Dinitrobenzene mg/kg 0.15 U 0.12 U 0.18 U 0.14 UJ 0.14 UJ NA
1,4-Dichlorobenzene mg/kg 0.19 U 0.16 U 0.22 U 0.17 U 0.18 U 0.11°
1,4-Naphthoquinone mg/kg 0.13 UR 0.11 UR 0.15 UR 0.12 UR 0.12 UR NA
1-Naphthylamine mg/kg 0.2 UJ 0.17 UJ 0.24 U) 0.18 UJ 0.19 UJ NA
2,2'-Oxybis(1-chloropropane) mg/kg 0.68 U 0.55 U 0.78 U 0.6 U 0.64 U NA
2,3,4,6-Tetrachlorophenol mg/kg 0.22 U 0.18 U 0.25 U 0.19 UJ 0.2 UJ NA
2,4,5-Trichlorophenol mg/kg 0.23 U 0.18 U 0.26 U 0.2 U 0.22 U 0.003’
2,4,6-Trichlorophenol mg/kg 0.21 U 0.17 U 0.24 U 0.18 U 0.2 U 0.006>
2,4-Dichlorophenol mg/kg 0.23 U 0.19 U 0.26 U 0.2 U 0.22 U NA
2,4-Dimethylphenol mg/kg 0.18 U 0.14 U 0.2 U 0.15 U 0.16 U 0.029°
2,4-Dinitrophenol mg/kg 0.68 U 0.55 U 0.78 U 0.6 UJ 0.64 UJ NA
2,4-Dinitrotoluene mg/kg 0.15 U 0.12 U 0.17 U 0.13 U 0.14 U NA
2,6-Dichlorophenol mg/kg 0.21 U 0.17 U 0.24 U 0.18 UJ 0.19 UJ NA
2,6-Dinitrotoluene mg/kg 0.15 U 0.12 U 0.18 U 0.14 U 0.14 U 0.549*
2-Acetylaminofluorene mg/kg 0.19 U 0.15 U 0.22 U 0.16 UJ 0.18 UJ NA
2-Chloronaphthalene mg/kg 0.2 U 0.17 U 0.24 U 0.18 U 0.19 U NA
2-Chlorophenol mg/kg 0.21 U 0.17 U 0.24 U 0.19 U 0.2 U NA
2-Methylphenol mg/kg 03 U 0.24 U 0.34 U 0.26 U 0.28 U 0.063°
2-Naphthylamine mg/kg 0.82 U 0.67 U 0.94 U 0.72 UJ 0.77 UJ NA
2-Nitroaniline mg/kg 0.18 U 0.14 UJ 0.2 UJ 0.15 UJ 0.16 UJ NA
2-Nitrophenol mg/kg 0.22 U 0.18 U 0.25 U 0.2 U 0.21 U NA
2-Picoline mg/kg 0.15 UJ 0.12 UJ 0.18 UJ 0.14 UJ 0.14 UJ NA
3,3'-Dichlorobenzidine mg/kg 0.18 U 0.15 U 0.21 U 0.16 U 0.17 U NA
3-Methylcholanthrene mg/kg 0.12 U 0.098 U 0.14 U 0.1 UJ 0.11 UJ NA
3-Nitroaniline mg/kg 0.25 U 0.2 UJ 0.28 UJ 0.22 UJ 0.23 UJ NA
4,6-Dinitro-2-methylphenol mg/kg 0.82 U 0.67 U 094 U 0.72 UJ 0.77 UJ NA
4-Aminobiphenyl mg/kg 0.82 U 0.67 U 094 U 0.72 UJ 0.78 UJ NA
4-Bromophenyl-phenylether mg/kg 0.15 U 0.12 U 0.17 U 0.13 U 0.14 U NA
4-Chloro-3-methylphenol mg/kg 0.17 U 0.14 U 0.2 U 0.15 U 0.16 U NA
4-Chloroaniline mg/kg 0.19 U 0.16 U 0.22 U 0.17 U 0.18 U NA
4-Chlorophenyl-phenylether mg/kg 0.16 U 0.13 U 0.18 U 0.14 U 0.15 U NA
4-Methylphenol mg/kg 0.18 U 0.15 U 0.21 U 0.16 U 0.17 U 0.67°
4-Nitroaniline mg/kg 0.27 U 0.22 UJ 0.31 UJ 0.24 UJ 0.26 UJ NA




TABLE 3-5
Sediment Analytical Data Summary
Truck Fill Stand, NAS Key West, Boca Chica Key, Florida

Sediment Sample Data

Location TFS-SD-01 TFS-SD-02 TFS-SD-03 TFS-SD-04
Sample ID| TFS-SD-01 TFS-SD-FD TFS-SD-02 TFS-SD-03 TFS-SD-04 Sediment Criteria *
Sample Depth (ft) 0-0 0-0 0-0 0-0 0-0 (Marine/Estuarine)
Sample Date 4/12/2012 4/12/2012 4/12/2012 4/12/2012 4/12/2012
Analyte unics__
4-Nitrophenol mg/kg 0.16 U 0.13 UJ 0.19 UJ 0.14 UJ 0.15 UJ NA
4-Nitroquinoline-1-oxide mg/kg 0.31UR 0.25 UR 0.35UR 0.27 UR 0.29 UR NA
5-Nitro-o-toluidine mg/kg 0.14 U 0.12 U 0.17 U 0.13 UJ 0.14 UJ NA
7,12-Dimethylbenz(a)anthracene mg/kg 0.11 U 0.088 U 0.12 U 0.095 UJ 0.1 UJ NA
a,a-Dimethylphenethylamine mg/kg 1.4 UJ 1.1 UJ 1.6 UJ 1.2 UJ 1.3 UJ NA
Acetophenone mg/kg 031 U 0.25 U 035 U 0.27 UJ 0.29 UJ NA
Aniline mg/kg 0.24 U 0.19 U 0.27 U 0.21 U 0.22 U NA
Aramite mg/kg 0.62 U 05U 0.71 U 0.54 UJ 0.58 UJ NA
Benzyl alcohol mg/kg 0.28 U 0.23 U 032 U 0.25 U 0.27 U 0.057°
Bis(2-chloroethoxy)methane mg/kg 0.18 U 0.14 U 0.2 U 0.15 U 0.16 U NA
Bis(2-chloroethyl)ether mg/kg 0.21 U 0.17 U 0.24 U 0.18 U 0.19 U NA
Bis(2-ethylhexyl)phthalate mg/kg 0.26 U 0.21 U 0.29 U 0.22 U 0.24 U 0.182°
Butylbenzylphthalate mg/kg 0.19 U 0.16 U 0.22 U 0.17 U 0.18 U 0.061°
Chlorobenzilate mg/kg 0.086 U 0.07 U 0.099 U 0.076 UJ 0.081 UJ NA
Diallate (Avadex) mg/kg 0.23 U 0.18 U 0.26 U 0.2 UJ 0.22 UJ NA
Dibenzofuran mg/kg 0.17 U 0.14 U 0.19 U 0.15 U 0.16 U 0.11°
Diethylphthalate mg/kg 0.16 U 0.13 U 0.18 U 0.14 U 0.15 U 0.006°
Dimethylphthalate mg/kg 0.18 U 0.15 U 0.21 U 0.16 U 0.17 U 0.006°
Di-n-butylphthalate mg/kg 0.14 U 0.11 U 0.16 U 0.12 UJ 0.13 UJ 0.058°
Di-n-octylphthalate mg/kg 0.18 U 0.14 U 0.2 U 0.16 U 0.17 U 0.061°
Dinoseb mg/kg 0.41 UJ 0.33 UJ 0.47 UJ 0.36 UJ 0.39 UJ NA
Ethyl methanesulfonate mg/kg 0.14 U 0.12 U 0.16 U 0.12 UJ 0.13 UJ NA
Hexachlorobenzene mg/kg 0.16 U 0.13 U 0.19 U 0.14 U 0.15 U 0.006°
Hexachlorobutadiene mg/kg 0.18 U 0.14 U 0.2 U 0.16 U 0.17 U 0.0013?
Hexachlorocyclopentadiene mg/kg 0.12 U 01U 0.14 U 0.11 UJ 0.12 UJ NA
Hexachloroethane mg/kg 0.15 U 0.12 U 0.18 U 0.14 U 0.14 U 0.073°
Hexachloropropene mg/kg 0.14 UJ 0.11 UJ 0.16 UJ 0.12 UJ 0.13 UJ NA
Isodrin mg/kg 0.15 U 0.12 U 0.17 U 0.13 UJ 0.14 UJ NA
Isophorone mg/kg 0.18 U 0.15 U 0.21 U 0.16 U 0.17 U NA
Isosafrole mg/kg 0.18 U 0.14 U 02 U 0.15 UJ 0.16 UJ NA
Kepone mg/kg 0.16 UJ 0.13 UJ 0.18 UJ 0.14 UJ 0.15 UJ NA
Methapyriline mg/kg 0.2 UR 0.16 UR 0.23 UR 0.18 UR 0.19 UR NA
Methylmethanesulfonate mg/kg 0.18 UJ 0.14 UJ 0.2 UJ 0.15 UJ 0.16 UJ NA
Nitrobenzene mg/kg 0.18 U 0.15 U 0.21 U 0.16 U 0.17 U 0.021°
N-Nitrosodibutylamine mg/kg 0.18 U 0.14 U 0.2 U 0.15 UJ 0.16 UJ NA
N-Nitrosodiethylamine mg/kg 0.16 UJ 0.13 UJ 0.19 UJ 0.14 UJ 0.15 UJ NA
N-Nitrosodimethylamine mg/kg 0.22 U 0.18 U 0.25 U 0.19 U 0.21 U NA
N-Nitroso-di-n-propylamine mg/kg 0.19 U 0.15 U 0.22 U 0.16 U 0.18 U NA
N-Nitrosodiphenylamine mg/kg 0.19 U 0.16 U 0.22 U 0.17 U 0.18 U 0.028°
N-Nitrosomethylethylamine mg/kg 0.17 UJ 0.14 UJ 0.19 UJ 0.15 UJ 0.16 UJ NA
N-Nitrosomorpholine mg/kg 02 U 0.16 U 0.23 U 0.17 UJ 0.19 UJ NA
N-Nitrosopiperidine mg/kg 0.13 U 0.11 U 0.15 U 0.12 UJ 0.12 UJ NA
N-Nitrosopyrrolidine mg/kg 0.15 U 0.12 U 0.17 U 0.13 UJ 0.14 UJ NA
o-Toluidine mg/kg 0.22 UJ 0.18 UJ 0.25 UJ 0.19 UJ 0.2 UJ NA
p-Dimethylaminoazobenzene mg/kg 0.14 U 0.12 U 0.17 U 0.13 UJ 0.14 UJ NA
Pentachlorobenzene mg/kg 0.15 U 0.12 U 0.18 U 0.14 UJ 0.14 UJ NA
Pentachloroethane mg/kg 0.14 U 0.12 U 0.17 U 0.13 U 0.14 U NA
Pentachloronitrobenzene(PCNB) mg/kg 0.14 U 0.12 U 0.16 U 0.12 UJ 0.13 UJ NA
Pentachlorophenol mg/kg 041 U 033 U 0.47 U 0.36 U 039 U 0.36°
Phenacetin mg/kg 0.18 U 0.14 U 0.2 U 0.16 UJ 0.17 UJ NA
Phenol mg/kg 02 U 0.16 U 0.23 U 0.18 U 0.19 U 0.42°
p-Phenylenediamine mg/kg 0.18 U 0.14 U 0.2 U 0.16 UJ 0.17 UJ NA
Pronamide mg/kg 0.11 U 0.093 U 0.13 U 0.1 UJ 0.11 UJ NA
Pyridine mg/kg 0.82 U 0.67 U 0.94 U 0.72 U 0.77 U NA
Safrole mg/kg 02 U 0.17 U 0.24 U 0.18 UJ 0.19 UJ NA
Appendix IX Polycyclic Aromatic Hydrocarbons (SW8270D-SIM)
1-Methylnaphthalene mg/kg 0.0041 U 0.0034 U 0.015 J 0.0035 UJ 0.022 NA
2-Methylnaphthalene mg/kg 0.0041 U 0.0034 U 0.04 J 0.0021 J 0.067 0.02023°
Acenaphthene mg/kg 0.0022 J 0.004 J 0.0048 UJ 0.0024 J 0.0039 U 0.00671°
Acenaphthylene mg/kg 0.0046 J 0.0037 J 0.0048 U)J 0.0022 J 0.0028 J 0.00587°
Anthracene mg/kg 0.0097 0.0092 0.0048 UJ 0.0052 J 0.0054 0.0469°
Benzo(a)anthracene mg/kg 0.12 0.14 0.024 ) 0.029 J 0.061 0.0748°
Benzo(a)pyrene mg/kg 0.2 0.18 0.041 ) 0.051 J 0.1 0.0888°
Benzo(b)fluoranthene mg/kg 0.32 0.26 0.063 J 0.066 J 0.16 0.655°
Benzo(g,h,i)perylene mg/kg 0.13 0.098 0.026 J 0.037 J 0.1 0.655°
Benzo(k)fluoranthene mg/kg 0.074 0.071 0.018 J 0.021 ) 0.04 0.655°
Chrysene mg/kg 0.1 0.096 0.024 ) 0.028 J 0.063 0.108°
Dibenzo(a,h)anthracene mg/kg 0.04 0.031 0.0067 J 0.01) 0.02 0.00622°
Fluoranthene mg/kg 0.15 0.14 0.036 J 0.04 ) 0.11 0.113°
Fluorene mg/kg 0.0024 J 0.0031 J 0.0048 UIJ 0.0024 J 0.0039 U 0.0212°
Indeno(1,2,3-cd)pyrene mg/kg 0.13 0.094 0.024 ) 0.03 J 0.082 0.655°
Naphthalene mg/kg 0.0043 U 0.0042 U 0.022 J 0.0037 UJ 0.03 0.0346°
Phenanthrene mg/kg 0.037 0.041 0.0074 ) 0.013 J 0.031 0.0867°
Pyrene mg/kg 0.11 0.11 0.027 J 0.032 J 0.074 0.153°
Total Recoverable Petroleum Hydrocarbons (FL-PRO)
TRPH  mg/kg | 144 ) 95.7 103 144 91.1 NA
Notes:

NA Not analyzed

J The analyte was positively identified: the associated numerical value is the approximate concentration of the analyte in the sample.

U The analyte was analyzed for, but was not detected above the reported sample quantitation limit.

UJ The analyte was below the reported sample quantitation limit. However, the reported value is approximate.

UR The reported value of analyte was rejected due to failed laboratory QC. See data validation report in Appendix G.

mg/kg Milligrams per Kilogram

Bold indicates the analyte was detected

Bold and shaded values indicate the analyte exceeded the GCTL
! Sediment criteria is the EPA Region 4 sediment ecological screening values. If no value was given, additional sources were used.

References:

Buchman, M.F. 2008. NOAA screening quick reference tables. NOAA OR&R Report 08-1, Seattle, WA, Office of Response and Restoration Division, National Oceanic and Atmospheric Administration. 34 pp.

*MacDonald, 1994. Approach to the Assessment of Sediment Quality in Florida Coastal Waters. Florida Department of Environmental Protection.

4Nipper, M., R.S. Carr, J.M. Biedenbach, R.L. Hooten, and K. Miller. 2002. Toxicological and chemical assessment of ordnance compounds in marine sediments and porewaters. Marine Pollution Bulletin.

44:789-806.

5Washington State Department of Ecology. 1995. Sediment management standards. Chapter 173-204 WAC. December.




SECTION 3: INVESTIGATION FINDINGS

3.4.1 Groundwater

Groundwater samples were collected from two existing monitoring wells (TFS-MW-03 and TFS-MW-06) and three
new monitoring wells (TFS-MW-15, TFS-MW-16, and TFS-MW-17) on April 19 and 20, 2012. The groundwater
samples were collected and analyzed for Appendix IX VOCs, Appendix IX SVOCs, and TRPH. In addition, three
wells (TFS-MW-03, TFS-MW-06, and TFS-MW-17) were sampled for geochemical parameters (alkalinity, nitrate,
nitrite, sulfate, sulfide, and TOC) to evaluate whether aquifer conditions are favorable for natural attenuation.
Figure 3-3 presents the compounds detected in the groundwater samples.

3.4.1.1 VOCs

The VOCs benzene, ethylbenzene, and toluene were detected in monitoring well TFS-MW-15; however, the
concentrations were below their respective GCTLs. Carbon disulfide was detected in monitoring well TFS-MW-17
but at a concentration significantly below its respective GCTL. No VOCs were detected in wells TFS-MW-03, TFS-
MW-06, or TFS-MW-16.

3.4.1.2 SVOCs

Twelve SVOCs in the form of PAHs were detected in groundwater samples. The SVOCs were detected in three
wells, TFS-MW-06, TFS-MW-15, and TFS-MW-17. Benzo(a)anthracene was the only SVOC that exceeded its
respective GCTL (0.05 ug/L). Benzo(a)anthracene was detected at a concentration of 0.18 pg/L in monitoring well
TFS-MW-15. No SVOCs were detected in wells TFS-MW-03 or TFS-MW-16.

3.4.1.3 TRPH

TRPH was detected four of the five monitoring wells sampled in April 2012. TRPH concentrations ranged from
320J pg/L (well TFS-MW-16) to 22,400J pg/L (well TFS-MW-15); however, the GCTL of 5,000 pg/L was only
exceeded in monitoring well TFS-MW-15. TRPH was not detected in well TFS-MW-03.

3.4.1.4 Geochemistry
Alkalinity

Groundwater containing petroleum hydrocarbons being degraded aerobically generally exhibits an increase in
total alkalinity. This is because CO, is produced during the aerobic respiration process. The dissolution of CO,
increases the alkalinity of groundwater.

Alkalinity for the April 2012 monitoring event indicated alkalinity concentrations ranging from 175 mg/L to

550 mg/L. The data indicate the highest concentration of alkalinity is at well TFS-MW-17. Although this well
location is furthest from the areas of greatest contamination, it is likely that the elevated concentrations at this
location is due to the recent disturbance of the shallow aquifer in the vicinity of the new well during well
installation that required boring through limestone (calcium carbonate).

Nitrates/Nitrite

After DO has been depleted, biodegradation of hydrocarbons may continue anaerobically using nitrate/nitrite as
electron acceptors (denitrification). Nitrate/nitrite concentrations will be lower in the wells containing
hydrocarbons if biodegradation is occurring.

Nitrate/nitrite data for the April 2012 monitoring event indicates nitrate was detected in one well, TFS-MW-03,
at a concentration of 0.13 mg/L and nitrite was detected in well TFS-MW-17 at a concentration of 0.16 mg/L. The
low concentrations of nitrate and nitrite at the site suggest that denitrification has occurred through anaerobic
biodegradation processes.
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SECTION 3: INVESTIGATION FINDINGS

Sulfate/Sulfide

After DO, total nitrogen, and Fe*" have been depleted in the aquifer, sulfate will be used as an electron acceptor
for anaerobic biodegradation. This process is termed sulfate reduction and results in the production of sulfide.

Samples for sulfate/sulfide were collected during the April 2012 monitoring event and the lowest sulfate/ sulfide
concentrations are located in well TFS-MW-03, which exhibited the highest hydrocarbon concentrations. The
sulfate and sulfide concentrations at well TFS-MW-03 are 36.8 mg/L and 0.6) mg/L, respectively, resulting in a
ratio of sulfate/sulfide of approximately 61:1. By comparison, sulfate and sulfide concentrations at well TFS-

MW 06 are 27.1 mg/L and 3.61 mg/L, respectively, while the sulfate and sulfide concentrations at well TFS-

MW 17 are 170 mg/L and 22 mg/L, respectively. The resulting in ratios of sulfate/sulfide at wells TFS-MW-06 and
TFS-MW-17 are approximately the same, at 8:1. Therefore, this represents a lower amount of sulfate to reduce in
relation to the amount of sulfide present, indicating some sulfate reduction is occurring at the site where
hydrocarbon concentrations are elevated.

3.4.2 Surface Water

Four surface water samples (TFS-SW-01, TFS-SW-02, TFS-SW-03, and TFS-SW-04) were collected from the tidally
influenced wetland area located to the west of the TFS. The surface water samples were collected and analyzed

for Appendix IX VOCs, Appendix IX SVOCs, and TRPH. Figure 3-4 presents the compounds detected in the surface
water samples.

3.4.2.1 VOCs

Four VOCs, bromoform, chloroform, dibromochloromethane, and toluene, were detected in surface water
samples. However, no VOC exceeded its respective marine SWCTL.

3.4.2.2 SVOCs

Eleven SVOCs (PAHs) were detected in surface water samples. The SVOCs were detected at locations TFS-SW-02,
TFS-SW-03, and TFS-SW-04. All SVOCs were below their respective marine SWCTLs; however, there are no
individual marine SWCTLs for SVOCs acenaphthylene, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(g,i,h)perylene, benzo(k)fluoranthene, chrysene, dibenzo(a,h,)anthracene,
indeno(1,2,3-cd)pyrene, and phenanthrene. Therefore, in accordance with F.A.C. Chapter 62-302, the marine
SWCTL criterion of 0.031 pg/L for PAHs applies to the total concentration of these 10 SVOCs. As a result, the sum
of these PAH compounds exceeded the marine SWCTL criterion of 0.031 pg/L at locations TFS-SW-02, TFS-SW-03,
and TFS-SW-04. Total PAH concentrations at these locations ranged 0.09 pg/L to 1.231 pg/L.

3.4.2.3 TRPH

TRPH was detected in each surface water sample. TRPH ranged from 860J pg/L at location TFS-SW-04 to
2,100 pg/L at TFS-SW-01; however, TRPH did not exceed its marine SWCTL of 5,000 pg/L at any location.

3.4.3 Sediment

Four sediment samples (TFS-SD-01, TFS-SD-02, TFS-SD-03, and TFS-SD-04) were collected on April 12, 2012 from
the tidally influenced wetland area located to the west of the TFS. The sediment samples were collected and
analyzed for Appendix IX VOCs, Appendix IX SVOCs, and TRPH. Figure 3-5 presents the compounds detected in
the sediment samples.

3.4.3.1 VOCs

Acetone was the only VOC detected in the sediment samples. Acetone was detected at concentrations ranging
from 0.011J milligrams per kilogram (mg/kg) to 0.0282 mg/kg; however, no ecological screening criterion for
acetone is available from EPA or other sources. Acetone is a common laboratory contaminant, and is unrelated to
petroleum contamination of the site.
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SITE ASSESSMENT REPORT ADDENDUM, TRUCK FILL STAND NAS KEY WEST, FLORIDA

3.4.3.2 SVOCs

Eighteen SVOCs (PAHs) were detected in sediment samples. The SVOCs were detected at each sediment sample
location. All SVOCs were below the EPA Region 4 ecological screening values or additional screening criteria,
when available, except for five PAH compounds: 2-methylnaphthalene, benzo(a)anthracene, benzo(a)pyrene,
dibenzo(a,h)anthracene, and fluoranthene. The detections were as follows:

2-methylnaphthalene exceeded the Cleanup Target Level (CTL) of 0.02023 mg/kg at locations TFS-SD-02 and
TFS-SD-04 at concentrations of 0.04) mg/kg and 0.067 mg/kg, respectively.

Benzo(a)anthracene exceeded the CTL of 0.0748 mg/kg at location TFS-SD-01 at a concentration of
0.12 mg/kg.

Benzo(a)pyrene exceeded the CTL of 0.0888 mg/kg at locations TFS-SD-01 and TFS-SD-04, at concentrations
of 0.2 mg/kg and 0.1 mg/kg, respectively.

Dibenzo(a,h)anthracene exceeded the CTL of 0.00622 mg/kg at locations TFS-SD-01, TFS-SD-02, TFS-SD-03,
and TFS-SD-04, at concentrations of 0.04 mg/kg, 0.0067) mg/kg, 0.01) mg/kg, and 0.02 mg/kg, respectively.

Fluoranthene exceeded the CTL of 0.113 mg/kg at location TFS-SD-01 at a concentration of 0.15 mg/kg.

3.4.3.3 TRPH

TRPH was detected in each sediment sample. TRPH ranged from 91.1 mg/kg at location TFS-SD-04 to 144 mg/kg
at location TFS-SD-03; however, no ecological screening criterion for TRPH is available from EPA or other sources.

3-22
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TFES-SW-04
Analyte Conc. SWCTL
TRPH 860 J 5000
Toluene 1.1 480
Benzo(a)anthracene 0.1 *
Benzo(a)pyrene 0.2 *
Benzo(b)fluoranthene 0.3 *
Benzo(g,h,i)perylene 0.17 *
Benzo(k)fluoranthene 0.092 *
Chrysene 0.12 *
Dibenzo(a,h)anthracene| 0.037 J *
Fluoranthene 0.21 0.3
Indeno(1,2,3-cd)pyrene 0.14 *
Phenanthrene 0.072 *
Pyrene 0.15 0.3
Total PAHS' 0.274 0.031
TES-SW-01
Analyte Conc. SWCTL
TRPH 2100 5000
Bromoform | 0.31 J 360
(-]
(-]
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TRPH 1100 J 5000
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Analyte conc. SWCTL Chloroform 0.24 J 470.8
TRPH 1200 J | 5000 Dibromochloromethane| 0.25 J 34
Brom oform 034 J 360 Benzo(a)pyrene 0.025 J *
Benzo(a)anthracene 0.056 * Benzo(b)fluoranthene | 0.042 J *
Benzo(a)pyrene 0.1 * Benzo(g,h,i)perylene | 0.025 J *
Benzo(b)fluoranthene | 0.18 J * Fluoranthene 0.027 J 0.3
Benzo(g,h,i)perylene | 0.086 * Pyrene 0.021 J 0.3
Benzo(k)fluoranthene | 0.052 J * Total PAHS' 0.09 0.031
Chrysene 0.07 J *
Fluoranthene 0.1 0.3
Indeno(1,2,3cd)pyrene| 0.074 *
Phenanthrene 0.036 J *
Pyrene 0.079 0.3
Total PAHS' 1231 0.031
VICINITY MAP

Gulf of Mexico ?

a TRUCK FILL STAND

* There are no surface water standards for these individual PAHs. Per Chapter 62-302
surface water criterion for PAHs shall apply to the total concentration of acenaphthyle
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,i,h)perylene,

benzo(k)fluoranthene, chrysene, dibenzo(a,h,)anthracene, indeno(1,2,3-cd)pyrene, an

1 Total PAHs are the sum of acenaphthylene, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(g,i,h)perylene, benzo(k)fluoranthene, chrysene, dibenzo
indeno(1,2,3-cd)pyrene, and phenanthrene.

LEGEND NOTES

[=]  surface Water Sample Location 1. Concentrations reported in Felet
SWCTL Surface Water Cleanup Target Level microgram? per.liter (“g/l'?

) Etmate 2 Copeentratons n bold ncte

TRPH  Total Recoverable Petroleum Hydrocarbons 3 sample date: April 12, 2012 FIGURE 3-4

TOC  Total Organic Carbon Compounds Detected in Surface Water
Conc. Concentration NAS Key West

PAHs Polynuclear Aromatic Hydrocarbons Boca Chica Key, Florida
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TFES-SD-04

Analyte Conc. CTL

Acetone 0.018 NA

TRPH 91.1 NA

1-M ethylnaphthalene 0.022 NA
2-M ethylnaphthalene 0.067 0.02023
Acenaphthylene 0.0028 J| 0.00587
Anthracene 0.0054 | 0.0469
Benzo(a)anthracene 0.061 | 0.0748
Benzo(a)pyrene 0.1 0.0888
Benzo(b)fluoranthene 0.16 0.655
Benzo(g,h,i)perylene 0.1 0.655
Benzo(k)fluoranthene 0.04 0.655
Chrysene 0.063 0.108
Dibenzo(a,h)anthracene| 0.02 0.00622
Fluoranthene 0.11 0.113
Indeno(1,2,3-cd)pyrene | 0.082 0.655
Naphthalene 0.03 0.0346
Phenanthrene 0.031 0.0867
Pyrene 0.074 0.153

TFES-S

D-01

Analyte Conc. CTL
Acetone 0.011 J NA
TRPH 144 ) NA
Acenaphthene 0.0022 J | 0.00671 [SSS
Acenaphthylene 0.0046 J | 0.00587 &
Anthracene 0.0097 0.0469 * %
Benzo(a)anthracene 0.12 0.0748 | = 4
Benzo(a)pyrene 0.2 0.0888 | e
Benzo(b)fluoranthene 0.32 0.655 | = 3
Benzo(g,h,i)perylene 0.13 0.655 g
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Chrysene 0.1 0.108 i
Dibenzo(ah)anthracene|  0.04 0.00622 ’
Fluoranthene 0.15 0.113
Fluorene 0.0024 J | 0.0212
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Pyrene 0.11 0.153 | ! L

e e,

.x,'x" -

TES-SD-02
Analyte Conc. CTL
- Acetone 0.0179 J NA
- TRPH 103 NA
1-Methylnaphthalene 0.015 J NA
2-M ethylnaphthalene 0.04 J 0.02023
Benzo(a)anthracene 0.024 J 0.0748
\ Benzo(a)pyrene 0.041 J | 0.0888
Benzo(b)fluoranthene 0.063 J 0.655 [
. . Benzo(g,h,i)perylene | 0.026 J | 0.655 ‘! - o
' Benzo(k)fluoranthene 0.018 J 0.655 a7
v.¥ ) Chrysene 0.024 J | 0108 | "
TFS-SD-03 .| Dibenzo(a,h)anthracene | 0.0067 J | 0.00622
Analyte Conc. CTL Fluoranthene 0.036 J 0.113
Acetone 0.0282 NA Indeno(1,2,3cd)pyrene | 0.024 J 0.655
TRPH 144 NA ' \ Naphthalene 0.022 J | 0.0346
2-M ethylnaphthalene | 0.0021 J| 0.02023 | -y b Phenanthrene 0.0074 J | 0.0867
Acenaphthene 0.0024 J| 0.00671 | Pyrene 0.027 J 0.153
Acenaphthylene 0.0022 J| 0.00587 | : : ) ‘ “
Anthracene 0.0052 J| 0.0469 | o | (4 d
Benzo(a)anthracene | 0.029_J | 0.0748 ’

Benzo(a)pyrene 0.051 J| 0.0888 VICINITY MAP A
Benzo(b)fluoranthene | 0.066 J | 0.655 ~ Gulf of Mexico 2
Benzo(g,h,i)perylene | 0.037 J | 0.655
Benzo(k)fluoranthene | 0.021 J| 0.655 ” TRUCK FILL STAND

Chrysene 0.028 J | 0.108 ..‘;
1 Dibenzo(ah)anthracene| 0.01 J | 0.00622
A Fluoranthene 0.04 J 0.113
| Fluorene 0.0024 J| 0.0212
Indeno(1,2,3-cd)pyrene | 0.03 J 0.655 -
Phenanthrene 0.013 J| 0.0867
1 Pyrene 0.032 J| 0.153 .
.
LEGEND NOTES

E Sediment Sample Location

CTL Cleanup Target Level
J Estimated

TRPH Total Recoverable Petroleum Hydrocarbons

TOC Total Organic Carbon
Conc. Concentration

1. Concentrations reported in

milligrams per kilogram (mg/kg)

2. Concentrations in bold indicate

a CTL exceedance
3. Sample date: April 12, 2012

FIGURE 3-5
Compounds Detected in Sediment
NAS Key West
Boca Chica Key, Florida
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SECTION 4.0

Conclusions and Recommendations

This report provides groundwater, surface water, and sediment contaminant data at the TFS site, NAS Key West,
Boca Chica Key, Florida. The data were used to determine the need for further investigation or to request site
closure. The conclusions and recommendations for the site are presented below.

4.1 Conclusions
4.1.1 Geology/Hydrogeology

e The lithology from ground surface to approximately 12 feet bgs consists of white, soft to hard weathered
limestone.

4.1.2 Hydrogeology

e LNAPL was not detected in groundwater.

e During April 2012, groundwater occurred at depths ranging from 1.13 feet bgs at well TFS-MW-15 to
2.98 feet bgs at well TFS-MW-01. During May 2012, groundwater was observed to range from flowing at the
ground surface at well TFS-MW-14 to a depth of 1.71 feet at well TFS-MW-8D.

e Water table elevations beneath the site ranged from 0.46 foot to 1.75 feet msl in April 2012 and from 2.08 to
3.19 feet mslin May 2012. In April 2012, the direction of groundwater flow beneath the site was generally to
the south-southeast. In May 2012, the direction of groundwater flow across the site was radial from a
groundwater high located at well TFS-MW-06. The radial flow is probably attributable to the fact that well
TFS-MW-06 is located in an unpaved grassy area and receives more recharge.

e The average horizontal gradient across the site in April 2012 was estimated to be 0.005 ft/ft and the average
horizontal gradient across the site in May 2012 was estimated to be 0.007 ft/ft.

e Vertical gradients were calculated for April and May 2012 using well cluster TFS-MW-01/TFS-MW-8D. An
upward hydraulic gradient of 0.006 ft/ft was measured in April 2012, and a downward hydraulic gradient of
-0.017 ft/ft was measured in May 2012.

e The hydraulic conductivity of the partially penetrating monitoring wells ranged from 2.3 x 10° to
4.4 x 107 cm/sec or 6.5 to 12.5 ft/day and the hydraulic conductivity geometric mean value was 8.99 ft/day.

e The seepage velocity of the water table aquifer was calculated to be 0.36 ft/day, or 131.3 ft/year.

e Groundwater level fluctuations ranged from 0.004 foot to 1.227 feet during the study period. Based on the
comparison of the groundwater fluctuations and tidal changes, there is a direct influence of tidal change on
the groundwater elevations at the site.

4.1.3 Groundwater

e Geochemical and physical data collected as part of the investigation indicate that conditions are favorable for
the biodegradation of hydrocarbons to occur.

e VOCs benzene, ethylbenzene, and toluene were detected in monitoring well TFS-MW-15; however, the
concentrations were below their respective GCTLs.

e Carbon disulfide was detected in monitoring well TFS-MW-17, but at a concentration significantly below its
GCTL.

e No VOCs were detected in wells TFS-MW-03, TFS-MW-06, or TFS-MW-16.
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Twelve SVOCs (PAHs) were detected in three wells. Benzo(a)anthracene was the only SVOC detected at a
concentration of 0.18 pg/L (well TFS-MW-15), which is above the GCTL of 0.05 pg/L. SVOCs were not
detected in wells TFS-MW-03 or TFS-MW-16.

TRPH was detected four of the five monitoring wells sampled; concentrations ranged from 320J pg/L (well
TFS-MW-16) to 22,400 pg/L (well TFS-MW-15); however, the GCTL of 5,000 pg/L was only exceeded at well
TFS-MW-15.

TRPH was not detected in well TFS-MW-03.

4.1.4 Surface Water

Four VOCs, bromoform, chloroform, dibromochloromethane, and toluene, were detected in surface water
samples. However, all VOC s were below their respective marine SWCTLs.

Eleven SVOCs (PAHs) were detected in surface water samples. The SVOCs were detected at locations TFS-SW-
02, TFS-SW-03, and TFS-SW-04; however, the SVOCs were below their respective marine SWCTLs.

The marine SWCTL criterion for PAHs, 0.031 pg/L, applies to the total concentration of the PAH compounds
acenaphthylene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,i,h)perylene,
benzo(k)fluoranthene, chrysene, dibenzo(a,h,)anthracene, indeno(1,2,3-cd)pyrene, and phenanthrene. As a
result, the sum of these PAH compounds exceeded the marine SWCTL criterion of 0.031 pg/L at locations
TFS-SW-02, TFS-SW-03, and TFS-SW-04. Total PAH concentrations ranged from 0.09 pg/L to 1.231 pg/L.

No SVOCs were detected at TFS-SW-01.

TRPH was detected in each surface water sample. TRPH ranged from 860J pg/L at location TFS-SW-04 to
2,100 pg/L at location TFS-SW-01; however, TRPH did not exceed its marine SWCTL of 5,000 pg/L at any
location.

4.1.5 Sediment

42

Acetone was the only VOC detected in the sediment samples. Acetone was detected at concentrations
ranging from 0.011J mg/kg to 0.0282 mg/kg; however, no ecological screening criterion for acetone is
available from EPA or other sources. The presence of acetone is believed to be a result of laboratory
contamination.

Eighteen SVOCs (PAHs) were detected in the sediment samples. The SVOCs were detected in each sediment
sample location and were below the EPA Region 4 ecological screening values and additional screening
criteria, with the exception of the following five PAH compounds:

— 2-methylnaphthalene exceeded its CTL of 0.02023 mg/kg at two locations, TFS-SD-02 and TFS-SD-04, at
concentrations of 0.04) mg/kg and 0.067 mg/kg, respectively.

— Benzo(a)anthracene exceeded its CTL of 0.0748 mg/kg at location TFS-SD-01 at a concentration of
0.12 mg/kg.

— Benzo(a)pyrene exceeded its CTL of 0.0888 mg/kg at two locations, TFS-SD-01 and TFS-SD-04, at
concentrations of 0.2 mg/kg and 0.1 mg/kg, respectively.

— Dibenzo(a,h)anthracene exceeded its CTL of 0.00622 mg/kg at each location, TFS-SD-01, TFS-SD-02, TFS-
SD-03, and TFS-SD-04, at concentrations of 0.04 mg/kg, 0.0067) mg/kg, 0.01) mg/kg, and 0.02 mg/kg,
respectively.

— Fluoranthene exceeded its CTL of 0.113 mg/kg at location TFS-SD-01 at a concentration of 0.15 mg/kg.

TRPH was detected in each sediment sample. TRPH concentrations ranged from 91.1 mg/kg at TFS-SD-04 to
144 mg/kg at TFS-SD-03; however, no ecological screening criterion is available from EPA or other sources for
TRPH.
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SECTION 4: CONCLUSIONS AND RECOMMENDATIONS

4.2 Recommendations
4.2.1 Groundwater

Additional groundwater monitoring is recommended at the site to further evaluate the petroleum contaminant
trends over time. Monitoring wells TFS-MW-01, -04, -05, -8D, 11, -12, -15, -16, and -17 should be monitored
quarterly for up to 1 year for Appendix IX VOCs, Appendix IX SVOCs, and TRPH. Additional recommendations will
be made upon further assessment of contaminant distribution, concentrations, and trends.

Collection of water quality samples for the analysis of chloride, manganese, salinity, sulfate, and total dissolved
solids (TDS) is recommended to determine if the groundwater is non-potable and should be considered poor
quality. Five monitoring well samples (TFS-MW-04, -8D, -15, -16, and -17), one surface water sample (TFS-SW-
03), and a seawater sample should be collected.

4.2.2 Surface Water

No additional monitoring of surface water is recommended at this time; however, CH2M HILL does recommend
the NAVFAC SE consider conducting an ecological risk assessment to evaluate the potential risk to ecological
receptors in the wetland area to the west of the TFS. Upon completion of an ecological risk assessment,
recommendations for no further action (NFA), additional monitoring, or corrective actions can be determined.

4.2.3 Sediment

No additional monitoring of sediment is recommended at this time; however, CH2M HILL does recommend the
NAVFAC SE consider conducting an ecological risk assessment to evaluate the potential risk to ecological
receptors in the wetland area to the west of the TFS. Upon completion of an ecological risk assessment,
recommendations for NFA, additional monitoring, or corrective actions can be determined.
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Appendix A
Monitoring Well Boring Logs, Well Construction
Diagrams, and Permits




PROJECT NUMBER BORING NUMBER
0 426847 TFS-MW-15 SHEET 1 OF 1
CH2Z2WVIHILL
-
SOIL BORING LOG
PROJECT : NASKW Truck Fill Stand LOCATION : Boca Chica Key, FL
ELEVATION : 1.0 foot MSL NORTHING : 89416.08
DRILLING METHOD AND EQUIPMENT USED : Hollow Stem Auger EASTING : 424877.12
WATER LEVELS : 2 ft bgs START : 4/10/2012 END : 4/10/2012 LOGGER : Adrian Teal/ATL
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS
INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, DRILLING FLUID LOSS,
6"-6"-6"-6" OR CONSISTENCY, SOIL STRUCTURE, TESTS, AND INSTRUMENTATION.
(N) MINERALOGY. FID (ppm):
0-3.5ft WEATHERD LIMESTONE, white,soft-med hardness Hand augered interval
Hand Auger refusal at 3.5 ft
4 4]
3.5-12 ft WEATHERD LIMESTONE, white,soft-med hardness Weathered limestone readily crumbles with moderate
pressure
8 8
12 12
Total Depth = 12 feet

16 16

20 20

24__ 24__ |

28 28_ |

LEGEND

FID  Flame lonization Detector

T

Time

SPT Split Spoon Sample

5/16/2012




0 CH2Z2MVMIHILL
-

PROJECT NUMBER

426847

WELL NUMBER

TFS-MW-15 SHEET 1 OF 1

TEMPORARY WELL COMPLETION DIAGRAM

PROJECT : NASKW Truck Fill Stand

LOCATION : Boca Chica Key, FL NORTHING : 89416.08

DRILLING CONTRACTOR : Zebra Environmental Drilling Company, Inc

EASTING : 424877.12

DRILLING METHOD AND EQUIPMENT USED : Hollow Stem Auger using Geoprobe 6610DT rig

WATER LEVELS : 1.13 ft BTOC (4/20/2012) START : 4/10/2012 END : 4/11/2012 LOGGER : Adrian Teal/ATL
1 1- Ground elevation at well 2.4 feet MSL
\
2- Top of casing elevation 2.28 feet MSL
3- Wellhead protection cover type 8" dia steel manhole cover
a) drain tube? not installed
b) concrete pad dimensions 2ft x 2ft x 4inch
4- Dia./type of well casing 2" Schedule 40 PVC
I 1.0’ I 5- Type/slot size of screen 0.010" Machine Slot, 2" Schedule 40 PVC
6- Type screen filter 20/30 grade envirnmental sand
7- Type of seal fine sand
a) Thickness 12 inches
5
6 Development method monsoon pump
Development time approx. 47 minutes
Estimated purge volume approx. 36 gallons
Total Depth 1215 ft

Note: Diagram not to scale.




PROJECT NUMBER BORING NUMBER
0 426847 TFS-MW-16 SHEET 1 OF 1
CH2Z2WVIHILL
-
SOIL BORING LOG
PROJECT : NASKW Truck Fill Stand LOCATION : Boca Chica Key, FL
ELEVATION : 2.1 feet MSL NORTHING : 89308.00
DRILLING METHOD AND EQUIPMENT USED : Hollow Stem Auger EASTING : 424892.38
WATER LEVELS : 2 ft bgs START : 4/10/2012 END : 4/10/2012 LOGGER : Adrian Teal/ATL
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS
INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, DRILLING FLUID LOSS,
6"-6"-6"-6" OR CONSISTENCY, SOIL STRUCTURE, TESTS, AND INSTRUMENTATION.
(N) MINERALOGY. FID (ppm):
0-4 ft WEATHERD LIMESTONE, white,soft-med hardness Hand augered interval
4 4
4-12 ft WEATHERD LIMESTONE, white,soft-med hardness Weathered limestone readily crumbles with moderate
pressure
8 8 |
12 12
Total Depth = 12 feet

16 16

20 20

24__ 24__ |

28 28_ |

LEGEND

FID  Flame lonization Detector

T

Time

SPT Split Spoon Sample

5/16/2012




0 CH2Z2MVMIHILL
-

PROJECT NUMBER

426847

WELL NUMBER

TFS-MW-16 SHEET 1 OF 1

TEMPORARY WELL COMPLETION DIAGRAM

PROJECT : NASKW Truck Fill Stand

LOCATION : Boca Chica Key, FL NORTHING : 89308.00

DRILLING CONTRACTOR : Zebra Environmental Drilling Company, Inc

EASTING : 424892.38

DRILLING METHOD AND EQUIPMENT USED : Hollow Stem Auger using Geoprobe 6610DT rig

WATER LEVELS : 2.05 ft BTOC (4/20/2012) START : 4/10/2012 END : 4/11/2012 LOGGER : Adrian Teal/ATL
1 1- Ground elevation at well 3.5 feet MSL
\
2- Top of casing elevation 3.20 feet MSL
3- Wellhead protection cover type 8" dia steel manhole cover
a) drain tube? not installed
b) concrete pad dimensions 2ft x 2ft x 4inch
4- Dia./type of well casing 2" Schedule 40 PVC
2.15 5- Type/slot size of screen 0.010" Machine Slot, 2" Schedule 40 PVC
6- Type screen filter 20/30 grade envirnmental sand
7- Type of seal fine sand
a) Thickness 12 inches
5
6 Development method monsoon pump
Development time approx. 112 minutes
Estimated purge volume approx. 75 gallons
Total Depth 1215 ft

Note: Diagram not to scale.




PROJECT NUMBER BORING NUMBER
0 426847 TFS-MW-17 SHEET 1 OF 1
CH2Z2WVIHILL
-
SOIL BORING LOG
PROJECT : NASKW Truck Fill Stand LOCATION : Boca Chica Key, FL
ELEVATION : 1.2 feet MSL NORTHING : 89303.05
DRILLING METHOD AND EQUIPMENT USED : Hollow Stem Auger EASTING : 425027.15
WATER LEVELS : 2 ft bgs START : 4/10/2012 END : 4/10/2012 LOGGER : Adrian Teal/ATL
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS
INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, DRILLING FLUID LOSS,
6"-6"-6"-6" OR CONSISTENCY, SOIL STRUCTURE, TESTS, AND INSTRUMENTATION.
(N) MINERALOGY. FID (ppm):
0-4 ft WEATHERD LIMESTONE, white,soft-med hardness Hand augered interval
4 4
4-12 ft WEATHERD LIMESTONE, white,soft-med hardness Weathered limestone readily crumbles with moderate
pressure
8 8 |
12 12
Total Depth = 12 feet

16 16

20 20

24__ 24__ |

28 28_ |

LEGEND

FID  Flame lonization Detector

T

Time

SPT Split Spoon Sample

5/16/2012




0 CH2Z2MVMIHILL
-

PROJECT NUMBER

426847

WELL NUMBER

TFS-MW-17 SHEET 1 OF 1

TEMPORARY WELL COMPLETION DIAGRAM

PROJECT : NASKW Truck Fill Stand

LOCATION : Boca Chica Key, FL NORTHING : 89303.05

DRILLING CONTRACTOR : Zebra Environmental Drilling Company, Inc

EASTING : 425027.15

DRILLING METHOD AND EQUIPMENT USED : Hollow Stem Auger using Geoprobe 6610DT rig

WATER LEVELS : 1.80 ft BTOC (4/20/2012) START : 4/10/2012 END : 4/12/2012 LOGGER : Adrian Teal/ATL
1 1- Ground elevation at well 2.5 feet MSL
\
2- Top of casing elevation 2.26 feet MSL
3- Wellhead protection cover type 8" dia steel manhole cover
a) drain tube? not installed
b) concrete pad dimensions 2ft x 2ft x 4inch
4- Dia./type of well casing 2" Schedule 40 PVC
5- Type/slot size of screen 0.010" Machine Slot, 2" Schedule 40 PVC
6- Type screen filter 20/30 grade envirnmental sand
7- Type of seal fine sand
a) Thickness 12 inches
5
6 Development method monsoon pump
Development time approx. 52 minutes
Estimated purge volume approx. 87 gallons
Total Depth 11.75 ft

"

25|

Note: Diagram not to scale.




























Appendix B
Well Purge and Sample Logs



















Appendix C
Survey Data




CH2M HILL

NAVAL AIR STATION KEY WEST
BOCA CHICA KEY, FLORIDA

SURVEY DATA

BETSY LINDSAY, INC.
April 18, 2012

LOCATION NORTHING EASTING ELEVATION
NGVD29

GROUND TOC

TFS-MW-15 89416.08 424877.12 2.4 2.28

TFS-MW-16 89308.00 424892.38 3.5 3.20

TFS-MW-17 89303.05 425027.15 2.5 2.26

TFS-SD/SW-01 89484.10 424910.66 1.2

TFS-SD/SW-02 89469.57 424887.65 1.1

TFS-SD/SW-03 89450.90 424856.00 1.1

TFS-SD/SW-04 89437.36 424827.12 1.2

Notes:

Coordinates are US Survey Feet, NAD83/2007.
Elevations are presented in NAVD88 and NGVD29.

TOC - top of casing

NGVD29 - National Geodetic Vertical Datum 1929




Appendix D
Soil and Water IDW Non-Hazardous Waste Manifest




A NON-HAZARDOUS 1 Generator ID Number 2 Page 1 of | 3 Emergency Response Phone 4 Waste Tracking Number
WASTE MANIFEST AL6170022952 | 1 800-852-8878 0001
5 Generator's Name and Maiing ‘(’Slﬁﬁmandlng Oﬁicer, Naval Air Statlon. codgethma Address (if different than maiiing address)
PO Box 9007 Attn' Vincent Sucemeh Truck Fill Station NASKW
Key West, AL 33040 Key West, AL 33040
Ganerator's Phone 305-293-2583 I
6 Transporter 1 Company Name US EPA ID Number
| Ap-neen77-257
7 Transportar 2 Company Name U$§ EPA D Number
8 Designated Facility Name and Sile Address US EPA ID Number
H
World Petroleum i
3650 SW 47" Avenue
Facitys iawie, F. 33314 954-327-0724 D-980-200-075
10 Containers 11 Total | 12 Unit
W
9 Waste Shipping Name and Desenption o Tyve Quantty Wt Vol
1
o
e Non Hazardous Sol
; 003 DM /¢ | p
