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EXECUTIVE SUMMARY

Tetra Tech NUS, Inc. (TtNUS) has completed a Site Assessment (SA) Addendum at Site 1330, Naval
Station (NS) Mayport, Mayport, Florida in accordance with the requirements of Chapter 62-770, Florida
Administrative Code (FAC). This Site Assessment Report Addendum (SARA) is being submitted to the
Florida Department of Environmental Protection (FDEP) for approval. A SARA summary sheet is included
as Appendix A. The SARA was required to assess the isopropylbenzene plume recently discovered in
1999. The origin of the plume is the former abandoned underground storage tank farm used to fuel Navy

Aircraft.

TtNUS performed the following tasks during the SA:

¢ Reviewed available United States Navy (Navy) documents to:
— Identify potential sources and receptors for petroleum hydrocarbons in the vicinity.
— Identify private potable wells within a 0.25-mile radius of the site and public water supply wells
within a 0.5-mile radius.
— Locate nearby surface water bodies.

— Evaluate surface hydrology and drainage.

¢ Conducted a site survey.

o Performed a subsurface investigation using electromagnetic (EM) and ground penetrating radar
(GPR) to determine potential sources of contamination.

e Advanced 26 soil borings on site using Direct-Push Technology (DPT) and collected soil and

groundwater samples for analysis by mobile and fixed-base laboratories.

e Collected one required soil sampie per Chapter 62-770, FAC, and analyzed for gasoline analytical
group (GAG) and kerosene analytical group (KAG) constituents.

¢ Installed three shallow monitoring wells and one deep well in the area of greatest laboratory screened
isopropylbenzene sample concentrations. Groundwater samples from these four wells and from five

existing monitoring wells were analyzed for VOCs and GAG/KAG constituents.

¢ Obtained aquifer data from the United States Geological Survey (USGS) to calculate hydrogeologic

parameters.

04JAX0005 ES-1 CTO 0255
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The EM and GPR survey identified utilities throughout the site. The greatest concentration of utilities was
at the Bravo Pier. In addition to utilities a former distribution line, was identified that appears to be a
source of the isopropylbenzene. It is possible that more than one former fuel distribution line may be
present in the source area for isopropylbenzene.

The results of the soil vapor analysis during the SA revealed no "excessively contaminated" soil, as
defined by Chapter 62-770.200, FAC. Soil samples analyzed by a mobile laboratory and confirmatory
samples analyzed by the fixed-base laboratory contained no reported concentrations of analyzed
compounds exceeding FDEP Soil Cleanup Target Levels (SCTLs).

The mobile laboratory analysis results recorded isopropyl benzene concentrations to exceed the FDEP
Groundwater Cleanup Target Level (GCTL) for all 32 samples analyzed. Benzene and isopropyl benzene
were identified in excess of GCTLs in groundwater samples collected from monitoring wells and analyzed

by a fixed-base laboratory.

Based on the results of this investigation, remedial actions are recommended. These actions should
include removal of the abandoned fuel line, over-excavation of any contaminated soils that may lie

beneath the line, and groundwater remediation.

04JAX0005 ES-2 CTO 0255
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1.0 INTRODUCTION

1.1 PURPOSE AND SCOPE

A SA was conducted at Site 1330, NS Mayport, by TtNUS for the Southern Division, Naval Facilities
Engineering Command (NAVFAC EFD SOUTH) under Contract Task Order (CTO) 0255 for the
Comprehensive Long-term Environmental Action Navy (CLEAN) Il Contract Number N62467-94-D-0888.
Historically, several assessments have been completed in the area or at Site 1330. This SARA was
necessary to determine the source(s) of isopropylbenzene and to determine potential follow up actions.
The source of the isopropylbenzene is believed to be former USTs and dispensing system used to fuel
Navy aircraft at the Bravo pier. The impacts of petroleum were documented at the site in the mid to late
1980s, but the presence of isopropyl benzene was not reported until 1999. The data collected during the
investigation was used to prepare a SARA. Information from the field investigation has been assimilated
into this SARA to provide a characterization of site conditions from which to base future courses of action.

A SARA Summary Sheet is included as Appendix A.

1.2 FACILITY AND SITE LOCATION

NS Mayport is located within the corporate limits of the City of Jacksonville, Duval County, Florida,
approximately 12 miles to the northeast of downtown Jacksonville and adjacent to the town of Mayport. A
Regional Area Map is presented as Figure 1-1. The station complex is located on the northern end of a
peninsula bound by the Atlantic Ocean to the east and the St. Johns River to the north. NS Mayport
occupies the entire northern part of the peninsula except for the town of Mayport, which is located to the

west between the station and the St. Johns River.

The site surrounds Building 46, which is located north of the air traffic control tower, west of the turning
basin, and east of the air strip. Building 46 is located along Maine Street. A Site Location Map depicting

the position of the area of investigation is presented as Figure 1-2.

13 REGIONAL GEOLOGY AND HYDROGEOLOGY

Northeast Florida is underlain by two main aquifer systems: the surficial aquifer system and the Floridan
aquifer system. The surficial aquifer system in the vicinity of NS Mayport includes sediments of the upper
Hawthorn Group, upper Miocene and Pliocene deposits, and Pleistocene and Holocene deposits [United
States Department of Agriculture (USDA), 1978]. These undifferentiated surficial deposits extend from
land surface to the top of the Hawthorn Group about 50 feet (ft) below land surface (bls) (USGS, 1992).

04JAX0005 1-1 CTO 0255
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The surficial aquifer system consists of fine-grained sands near the surface interspersed with thin (less
than 1 ft) clay lenses and generally grades to a mixture of sand and coarse shell fragments from 30 to

50 ft bls. The base of the surficial aquifer system is the intermediate confining unit, which is a sequence

of marine clays and discontinuous limestone stringers (Spechler, 1994).

The Floridan aquifer system is the principal source of groundwater for public drinking water in most of
northern Florida. In the area of investigation, the system is comprised of (from youngest to oldest) the
Ocala Formation, the Avon Park Formation, and the Oldsmar Limestone. The Hawthorn Group, a
confining unit between the surficial aquifer system and Floridan aquifer system, unconformably overlies
the Floridan aquifer system (USDA, 1978).

14 POTABLE WATER WELL SURVEY

The potable water supply information presented in this report was obtained from a Contamination
Assessment Report (CAR) for Site 1330 prepared by the United States Army Corps of Engineers
(USACE) in 1992 (USACE, 1992). Personnel at the water treatment plant confirmed the accuracy of the

water well information.

Potable water is supplied to NS Mayport by three on-base supply wells. One of the three active wells is
12 inches in diameter, and the other two are 18-inch diameter wells. All three wells draw water from the
Floridan aquifer at depths from approximately 1,000 ft. Well capacities range between 2.1 and 2.9 million
gallons per day (mgd) with a combined total pumping capacity of 10.0 mgd. Well number 1 and well
number 3 are greater than one-half mile from the site and well number 2 is approximately 2000 ft south of

the site. The water is treated by the base water treatment plant prior to distribution.

Potable well information is summarized on Table 1-1. The locations of the potable wells are depicted on

Figure 1-3.
Table 1-1
Potable Water Well Survey Results
Site Assessment Report Addendum, Site 1330
Naval Station Mayport
Mayport, Florida
Distance from Site Diameter Depth of Well
Well ID (miles) (inches) (ft bls) Use

>0.5 12 1,000 In use
2 >0.4 16 1,000 In use
3 >0.5 16 1,000 In use

04JAX0005 1-4 CTO 0255
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15 TOPOGRAPHY AND DRAINAGE

NS Mayport is located in the Southeastern Coastal Plain physiographic province. The topography is
mostly low, gentle to flat, and composed of a series of ancient marine terraces. NS Mayport is located
within the Silver Bluff Terrace. The average land surface elevation at NS Mayport is between 8 and 10 ft
above mean sea level (msl) (USGS, 1992).

Site 1330 is a relatively flat parcel. During rain events, surface water at the site drains east towards the

turning basin. Most of the site is paved with asphalt.

1.6 LAND USE IN SITE VICINITY

An active air strip bounds the site to the north and west, buildings are located to the south, and the turning

basin and Bravo Pier are located to the east.

1.7 SITE DESCRIPTION

The area of investigation includes Building 46 and extends approximately 200 ft north of the building,
which covers the majority of a nearby parking lot. The area of investigation also extends west from
Building 46 and the parking lot to the taxiway and east of Building 46 and the parking lot to include
Bravo Pier. A site plan showing surface features in the area of investigation is provided as Figure 1-4.
Site 1330 is a large, mostly asphalt covered area with Building 46 located near the center of the
investigation area. Building 46 is a recreation hall for Navy personnel and a laundromat. Bravo Pier is an
operational pier.

Utilities criss-cross the pier area and include active pressurized steam lines, fuel oil product lines, and oily
waste water oil lines. Cement structures fitted with utility access points or “igloos” dot the pier providing
utility service hook-ups such as electricity, petroleum fuel, steam, oily waste water return, and water to the

docked shops. No overhead utilities are present.

1.8 SITE HISTORY AND OPERATIONS

Site 1330 is the location of a former fuel depot that reportedly began operations in 1944. This facility
distributed “high octane” and “low octane” fuels to ships and sea planes docked at the turning basin. The
facility consisted of a series of four 25,000-gallon, circular concrete USTs (numbered 39, 39A, 39B, and
40) connected by a 3-inch and 4-inch underground piping that ran to the turning basin. The 25,000-gallon
tanks were located approximately 200 to 300 ft west of the ship basin near the airport taxiway. The
25,000-gallon tanks were apparently covered by a large soil mound that measured 400 ft long x 240 ft
wide x 4 ft high. According to design drawings, the main portion of these tanks were about 10 ft blis.

04JAX0005 1-6 CTO 0255
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These tanks and associated piping were allegedly removed sometime in the early 1950s. In 1969, above
ground storage tanks (numbered 1330 and 1331) holding lubrication oils for the ships were installed along

the taxiway in the area between the footprints of the former cement USTs. Although the history of these

tanks is not well documented, they reportedly were removed in December 1986 or 1988.

A Contamination Assessment Report (CAR) detailing the fuel distribution area located along the taxiway
for Site 1330 was prepared by the USACE and submitted to the FDEP in May 1992. The FDEP submitted
comments in June 1992 requesting additional assessment work due to the presence of soil and
groundwater impacts from the fuel distribution system, which included the Bravo Pier. The requested
supplemental work was performed in October 1992, and a CAR Addendum was submitted in December
1992. The FDEP submitted comments to the CAR addendum in February 1993 requesting removal of
petroleum-contaminated soils and additional information about the Bravo Pier soil contamination
discovered during the original CAR. Responses to these comments were addressed in March 1993,
stating that a soil removal contract would be initiated for Site 1330, and further investigations would be
conducted at the Bravo Pier site. At this time, it was not known that concrete USTs were still in place
along the airport taxiway. Two areas of investigation emerged as potential sites for additional

investigation: the former USTs near the taxiway and the release at Bravo Pier.

During November 1993, NAVFAC EFD SOUTH contracted Omega Environmental Services, Inc. (Omega)
to remove the contaminated soil at the former UST site. It was discovered during the soil removal process
that at least one of the tanks (Tank 39) was still in place. This tank was subsequently abandoned in place
by Omega. In December 1993, NS Mayport sent an Interim Report to FDEP detailing this discovery of
three additional USTs (39A, 39B, and 40) and proposed a plan of action. The tanks were abandoned in
place by Bechtel Environmental Services (Bechtel) and closure reports were submitted in July 1995 to the
FDEP representing two separate tank closure activities at Site 1330: one for Tank 39 in December 1993
by Omega and one for Tanks 39A, 39B, and 40 by Bechtel in 1995.

Between August and September 1995, Bechtel also performed an Initial Remedial Action (IRA) at
Bravo Pier. These activities were completed in response to recommendations made during the CAR for
Site 1330. During the assessment of Site 1330, pressure tests were performed on fuel lines which located
the area of contamination. At this time, a small leak was detected from the JP-5 lateral line valve
connection. Bechtel removed approximately 23 tons of impacted soil, an area of 12 ft x 9 ft x 7.5 ft deep.
As a result of the work plan limitations, the area of “excessively contaminated “soils was not delineated.

The location of the leaking JP-5 valve is noted on Figure1-4.
In January of 1999, TtNUS completed a SAR at the Bravo Pier (the location of the JP-5 line leak),

identifying petroleum impacted groundwater, but no petroleum impacted soils. The groundwater samples
were analyzed for the VOCs and the GAG/KAG analytical group per Chapter 62-770, FAC. Groundwater
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GCTLs were only exceeded by isopropylbenzene. No other constituents were detected in excess of GCTL
values. As a result, no recommendations of additional measures to assess or remediate the Bravo Pier
JP-5 fuel leak were instituted since the release was determined to not be related to the leaking product

line. The source of the isopropylbenzene release was considered a separate release.

Between the time of the Bravo Pier SA in 1999 and the tank closures in 1995, FDEP gave final approval of
a Monitoring Only Plan (MOP) for the Site 1330 that was granted in a letter to NAVFAC EFD SOUTH
dated 17 February 1997 and was carried out by the USACE. Subsequent sampling and analysis for
United Sates Environmental Protection Agency (USEPA) Method 602 (including MTBE) performed during
monitoring indicated a continuation and worsening trend of matrix interferences to the target analyses.
Isopropylbenzene was later learned to be the laboratory matrix interference, but this was not understood
during the initial monitoring of Site 1330. The full VOC parameter, which includes isopropylbenzene, was
not analyzed until it became apparent during the TiNUS January 1999 SA which showed
isopropylbenzene was also impacting Site 1330, which was located across Maine Street to the west.
Subsequent quarters of monitoring have included the constituent of isopropylbenzene.

The most recent USACE Monitoring Report dated December 2002 provides an isopropylbenzene plume
delineation map which is presented as Figure 1-5 and a graph of the isopropylbenzene concentrations
from June 1998 to October 2002, which is presented as Figure 1-6. Isopropylbenzene concentrations
have remained mostly consistent since monitoring of the compound began in 1998. The plume forms a
triangle-like geometric shape with the tip of the triangle pointing at the former tank pit.

1.9 CHEMICAL PROPERTIES OF ISOPROPYLBENZENE

Isopropylbenzene (cumene) is a colorless flammable liquid that exhibits a gasoline like smell. It was
commonly used an additive of high-octane fuels. Isopropylbenzene has a Henry's Law constant of
1.47 x 102 atm-m™*/mol, (atmosphere meter cubed per mole), which indicates that it falls within the range
of VOCs similar to benzene. Contrasting isopropylbenzene with benzene, which has a Henry’s Law
constant of 5.55x 10° atm-m®/mol, denotes that isopropylbenzene is chemically more volatile than
benzene by a factor of 2.6. The reference handbook (Handbook of Environmental Degradation Rates,
Howard, et. al. 1991) supports this finding noting that isopropylbenzene is easily aerobically
biodegradable. The aerobic biodegradation half-life of isopropylbenzene (high 192 hours and low
48 hours) is less than the half life of benzene, indicating that isopropylbenzene should degrade quicker

than benzene as a free compound.
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The solubility of isopropylbenzene in water is 48.3 milligrams per liter (mg/L) as compared to 1,780 mg/L
(Groundwater Chemical Desk Reference) for benzene. Therefore, isopropylbenzene is less soluble in
water than benzene. The K, (log soil absorption coefficient) of isopropylbenzene is 2,818 liters per
kilogram (L/kg) as compared to K,, of benzene which is 59 L/kg indicating that isopropylbenzene
absorbed to almost 50 times more mass than benzene. Physical properties of isopropylbenzene are
provided in Appendix B. To summarize, isopropylbenzene is more volatile and less soluble in water than
benzene, but isopropylbenzene will adhere to soil particles 50 times more than benzene, slowing the

release of isopropylbenzene.

1.10 PURPOSE OF CURRENT INVESTIGATION

Past investigations, which include tank removals, site investigations, and monitoring events, have been
conducted at Site 1330 over a period of 17 years. Initially, gasoline components and benzene, toluene,
ethyl benzene, and xylenes (BTEX) were identified as the primary contaminants. Over the course of time,
these constituents were monitored and have been attenuating. However, in the late 1990s, VOC analyzes
inferences were encountered during monitoring events. The interference was found to be caused by
isopropylbenzene, and subsequently, isopropylbenzene was added to the MOP groundwater analysis list.
The greatest concentration of isopropylbenzene [3,162 micrograms per liter (ug/L)] recorded in the most
recent monitoring event report was identified in monitoring well MAY-1330-9. Isopropylbenzene was also
detected at levels exceeding the Florida GCTLs in six other wells during the same monitoring period.
Based on these findings, the NS Mayport Partinering Team decided that additional assessment is
necessary to determine the source(s) of isopropylbenzene and to determine potential follow up actions.

The objective of this SA was to identify source area(s) for the isopropylbenzene and to provide more
information pertaining to the increase in groundwater impacts (isopropylbenzene), identify any potential
contamination sources, and assess the horizontal and vertical extent of the known impacts. The data
collected during the investigation was used to prepare this SAR as required by Chapter 62-770.600, FAC.
This SAR provides a characterization of site conditions from which to base future courses of action. A
SARA summary sheet is provided as Appendix A.
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2.0 SUBSURFACE INVESTIGATION METHODS

2.1 QUALITY ASSURANCE

The site investigation was conducted in general accordance with the FDEP-approved standard operating
procedures (SOPs) (DEP-SOP-001-01) adopted by TtNUS. In addition to indoctrinating the FDEP SOPs,
TtNUS prepared a site-specific Contamination Assessment Plan and a Health and Safety Plan to provide

additional guidance to work being completed.

22 GROUND PENETRATING RADAR AND ELECTROMAGNETIC SURVEY

During the days of September 2 through 6, 2002, representatives of TtNUS conducted a subsurface
investigation to screen for structures and utilities at Site 1330. The purpose of the screening was to find
potential source(s) or conduit(s) of isopropylbenzene. The investigation included the area surrounding
Building 46 and extended approximately 200 ft north of the building, which covers the majority of a nearby
parking lot, west from building 46, including the parking lot west to the airport taxiway and east of
Building 46, including the parking lot and Bravo Pier. GPR and EM instrumentation were used to screen
for subsurface objects. Once objects were located, their locations were marked on land surface, and the
positions of the objects were recorded using a global positioning system. This information facilitated the
next phase of the investigation, which involved locating the source of the isopropylbenzene through the
DPT method of sampling of soil and groundwater and mobile laboratory screening.

23 DETERMINATION OF GROUNDWATER FLOW DIRECTION

Groundwater elevations have been collected for a number of years at this site. Depth to water is
approximately 6 ft to 7 ft bls. Historically, the groundwater flow is east towards the turning basin. A
groundwater contour map from the USACE December 2002 MOP dated October 2002 is provided as
Figure 2-1. Additional hydrogeologic information collected during this study is presented in Section 3.
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24 SOIL QUALITY ASSESSMENT

2.4.1 Soil Borings

From September 30 through October 2, 2002, a total of 26 shallow soil borings (SB-01 through SB-26)
were advanced near the center of the piume around potential sources of impacts to an approximate depth
of 5 ft to 7 ft bls. The areas of soil boring activities were identified based on the results from GPR and EM
surveys conducted by TINUS, September 2 though 6, 2002 which identified a former product line in the
source area. The 26 shallow borings were advanced using a stainless steel, 3-inch, inside diameter (ID),
hand-auger. Decontamination procedures were implemented between each boring, and the wash water
was containerized for disposal in a 55-gallon drum. Soil boring locations are shown on Figure 2-2. A
TENUS scientist described the material encountered during advancement of the borings. Soil boring logs

compiled from these descriptions are provided in Appendix C.

To determine site lithology, split spoon samples were collected during the installation of a deep zone well
(MPT-1330-MWO017D). The location of the boring was chosen to be near the highest isopropylbenzene
concentration in shallow groundwater (monitoring well MPT-1330-MWXX). The monitoring well ID of XX
was given to this well since no other ID was recoded in the historical documents. Monitoring well MW XX
is a shallow micro well. On February 27, 2003, a boring within two ft of monitoring well MWXX was
advanced from 5 ft to 42 ft bls using a hollow stem drilling rig and a 4-ft long split spoon sampler. The split
spoon lithologic samples were retrieved on 5 ft centers. A lithologic description of materials retrieved in

the split spoons is also included in Appendix C.

On April 5, 2003, an additional boring MPT-1330-SB01 was advanced near monitoring well
MPT-1330-MWXX. The boring was completed to 7 ft bls.

2.4.2 Field Screening Procedures

At the 26 DPT boring locations, soil samples were collected from the unsaturated zone at depths of 1 ft,
3 ft, and 5 ft bls, with some borings also being collected at depths of 6 ft and 7 ft bls. Soil samples were
screened for organic vapors using an organic vapor analyzer (OVA) equipped with a flame ion detector
(FID). Soil vapor analyses were performed in accordance with the headspace screening method
described in Chapter 62-770.200(2), FAC. In addition to screening organic vapors, each soil sample was

visually screened for evidence of petroleum contamination.
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