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1.0 INTRODUCTION

This Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) Report documents the
activities, findings, conclusions, and recommendations of the RFI conducted at Solid Waste Management
Units (SWMUs) 47, 53, and 55 (Group IV) at Naval Station (NAVSTA) Mayport. NAVSTA Mayport is
located in northeastern Duval County, Florida, at the confluence of the St. Johns River and the Atlantic

Ocean, as shown on Figure 1-1.

11 REGULATORY SETTING AND BACKGROUND

The United States Environmental Protection Agency (USEPA) issued RCRA Permit
Number H016-118598 and Hazardous and Solid Waste Amendment (HSWA) Permit FL9 170 024 260 to
NAVSTA Mayport on March 25, 1988. The HSWA permit was revised and reissued on June 15, 1993.

The current HSWA permit is under review by the Florida Department of Environmental Protection (FDEP).

A.T. Kearney, Inc. conducted a RCRA facility assessment (RFA) visual site inspection for
NAVSTA Mayport on behalf of the USEPA, Region 4. The RFA identified 56 SWMUs and 2 areas of
concern (AOCs) at NAVSTA Mayport. Forty-one SWMUs warranted further investigation with 18 SWMUs
designated for an RFI due to confirmed hazardous substance releases and 23 SWMUs designated for
further investigation due to suspected hazardous substance releases. RFA sampling visits (SVs) were
conducted at 7 of the 23 sites designated for further investigation. The remaining 15 SWMUs were
determined not to require further action because no hazardous substance releases to the environment

had occurred.

The USEPA recommended that a phased approach be used to implement RFA/SV, RFI, and other
corrective action activities. This goal was to account for the number of SWMUs at NAVSTA Mayport, the
diversity of their past and/or present operations, and the magnitude of permit requirements. A component
of the RCRA program at NAVSTA Mayport is the Corrective Action Management Plan (CAMP), which is
revisited every year to incorporate the latest descriptions of the phased approach, proposed schedule,
and strategy to implement the RCRA Corrective Action Program at NAVSTA Mayport. The original CAMP
is located in Appendix F of Volume | of the USEPA-approved RFI work plan [ABB Environmental
Services, Inc. (ABB-ES), 1991]. The CAMP identifies the operational groups of SWMUs, ranks them by
their perceived relative risks to human health and the environment, and contains the proposed schedule

for the field investigations and report submittals.
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The Group IV SWMUs investigated for this RFI include the Oily Waste Collection System (OWCS)
(SWMU 47), the Sanitary Sewer System (SWMU 53), and the Storm Sewer System (SWMU 55). Other
Group IV SWMUs include the Oil/Water Separators (SWMU 54), Fuel Distribution System (AOC A), and
Underground Product Storage Tanks (AOC B) and are part of the petroleum program at NAVSTA
Mayport. In the context of this report, the Group IV SWMUs refer only to those investigated under the

RCRA program, unless otherwise specified.

Much of the background information provided in this report originates from the RCRA Facility
Investigation General Information Report (GIR) for NAVSTA Mayport (ABB-ES, 1995) provides
information relevant to the Group IV SWMUs, including background sampling information and analytical
methodology, risk assessment approach, and the ecological characterization of NAVSTA Mayport. The
NAVSTA Mayport GIR includes a summary of published information including the following: geography,
physiography, demographics, climate, regional geology, and hydrogeology; methods and procedures
used to conduct the field activities; methodology used to validate analytical data and conduct risk
assessments; and characterization of station-wide background conditions, including surface soil,
subsurface soil, and groundwater. The information contained in the GIR (ABB-ES, 1995) is common to
all of the NAVSTA Mayport SWMUs and AOCs and will not be repeated in this report.

1.2 PURPOSE

The purpose of the RFI activities at NAVSTA Mayport is to provide data that will be used to determine the

following:

Nature and extent of contaminant release from SWMUs 47, 53, and 55.
Potential pathways and receptors of contaminant migration in the groundwater.

Potential risks to human health and the environment.

1.3 SCOPE

Group 1V field activities occurred in a series of field events from July 2000 through June 2001. The first
phase of the field effort consisted of subsurface soil sampling and groundwater screening using direct
push technology for SWMUs 47 and 53. The second phase consisted of surface soil, surface water, and
sediment sampling for SWMU 55. The third phase consisted of monitoring well installation and sampling.
The final phase, of the field activities, consisted of surveying all sampling and groundwater monitoring

well locations.

04JAX0063 1-3 CTO 0091
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1.4 RFI REPORT LAYOUT

The Group IV RFI report is divided into the following eight chapters.

Chapter 1.0 provides an introduction to the investigation with basic background information about
NAVSTA Mayport and the RFI process.

Chapter 2.0 presents the physical features, including site geologic and hydrogeologic characteristics
of the Group IV SWMUs.

Chapter 3.0 provides a summary of previous investigations applicable to the Group IV SWMUs.
Chapter 4.0 presents a summary of the RFI investigation and process methodologies.
Chapter 5.0 presents the analytical results of environmental samples collected during the RFI.
Chapter 6.0 provides the human health risk assessment.
Chapter 7.0 provides the ecological risk assessment.
Chapter 8.0 presents conclusions and recommendations based on the data interpretation and human
health and ecological risk assessments. The need for a Corrective Measures Study (CMS) is
determined based on these conclusions.
Except as noted in this report, field activities were conducted in accordance with the approved RFI Work
Plan [Tetra Tech NUS, Inc. (TtNUS), 1999] and the TtINUS Comprehensive Quality Assurance Plan

(CompQAP) Number 980038.

15 FACILITY DESCRIPTION AND BACKGROUND

NAVSTA 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.
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 and west as shown on Figure 1-2. NAVSTA Mayport occupies the
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entire northern part of the peninsula except for the town of Mayport located to the west between the

station and the St. Johns River.

NAVSTA Mayport was commissioned in 1942 on approximately 700 acres of land. The station initially
consisted of a harbor and an airfield located near the mouth of the St. Johns River. The harbor and
airfield were constructed from the dredging and filling of Ribault Bay. The harbor was initially dredged to
a depth of 29 feet (ft) below mean sea level, and is referred to as the Mayport Turning Basin. The

Mayport Turning Basin is surrounded by six ship piers (Alpha, Bravo, Charlie, Delta, Echo, and Foxtrot).

The original mission of the station included use by patrol craft, target boats, and rescue boats. The
station was placed in caretaker status from 1946 to 1948. In 1948, the station was reopened, and in
1952, an aircraft carrier was assigned to the station. The turning basin was dredged to a depth of 40 ft to
allow aircraft carriers and other large ships to berth at NAVSTA Mayport. Using dredge material to fill

areas south of the turning basin increased the amount of uplands at NAVSTA Mayport.

NAVSTA Mayport provides all necessary support services for the surface fleet and aircraft stationed at or
visiting Mayport. This support includes a division of the Public Works Center, which is headquartered at
Naval Air Station Jacksonville, and provides infrastructure support. Other services include personnel

support, facilities support, and ship and aircraft repair and maintenance.

Industrial operations conducted at NAVSTA Mayport involve intermediate level maintenance for both
ships and aircraft, and vehicle maintenance and repair. Any maintenance activities that can be
conducted without putting a ship into dry-dock are considered intermediate. Squadron personnel perform

aircraft maintenance in the hangar buildings.

Maintenance and repair operations for ships are carried out by three organizations on the station: Shore
Intermediate Maintenance Activity (SIMA), Supervisor of Shipbuilding (SUPSHIP), and Naval Aviation
Depot (NADEP). SIMA conducts repair and maintenance operations onboard ships at the piers and in
the SIMA operations building. SUPSHIP is a contracting organization that contracts out maintenance and
repair work. NADEP conducts maintenance operations on aircraft launching and arresting systems in its

own building on the station.
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1.6 GROUP |V DESCRIPTION AND BACKGROUND
16.1 SWMU 47

SWMU 47, the OWCS, is a system of gravity pipelines, lift stations, and force mains that convey oily bilge
water collected from ships at the piers to the oily waste treatment plant (OWTP). An oily-waste line from
the Firefighter Training Center (FFTC) was formerly connected to the network; however, the line was
disconnected when the stormwater retention pond was constructed at the FFTC. A majority of the system
was constructed during 1978 to 1980 from ductile iron pipe that is not cathodically protected. Piping at
Alpha Pier was replaced in 1991, and the Foxtrot Pier was constructed in 1994. The collection system
can be broken down into two subsystems: the gravity feed system used to convey the oily wastewater
from the oily waste risers at the piers to the lift stations, and the lift stations with force main pipelines that

convey oily waste to the OWTP.

The OWCS consists of lines that run parallel to the piers along the Mayport Turning Basin. These lines
are the gravity flow subsystem of the OWCS. The risers that feed the gravity subsystem are located
approximately every 50 ft along the length of the entire pier system. The gravity subsystem feeds four lift

stations, which pump the oily waste via force mains to the OWTP.

According to an evaluation of the OWCS, there are approximately 47 risers around the Mayport Turning
Basin that feed approximately 13,702 linear ft of 6- to 8-inch diameter gravity pipeline. The gravity lines
feed the lift stations, which pump the oily waste through approximately 9,960 linear ft of 6-, 8-, and
12-inch diameter force mains. These lines are believed to be approximately 6 ft below land surface (bls)
(Hendon, 1992).

1.6.2 SWMU 53

The sewer pipeline system (SWMU 53) collects and transports sanitary and industrial wastewater from all
areas of the NAVSTA Mayport to the Wastewater Treatment Facility (WWTF) (A. T. Kearny, 1989). The
WWTF is a National Pollutant Discharge Elimination System (NPDES) permitted facility located to the
south of the entrance to the Mayport Turning Basin. Like the OWCS, the sewer lines are composed of

gravity feed pipelines, lift stations, and force main sewer lines.

The RFA states that the sewer pipeline transports industrial wastewater to the WWTF in addition to
domestic sewage (A .T. Kearny, 1989). The industrial operations that contribute wastewater flow to the
WWTF include SIMA, Aircraft Intermediate Maintenance Depot (AIMD), helicopter maintenance hangars,

commercial shipyards, and the ships berthed in the Mayport Turning Basin. The RFA also states that
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each part of the system was likely constructed when the associated buildings were constructed,
beginning in 1942. Therefore, much of the system was probably constructed in the 1950s when the

NAVSTA Mayport was expanded to accommodate more and larger vessels.

1.6.3 SWMU 55

The storm sewer system (SWMU 55) at NAVSTA Mayport consists of underground storm sewer pipes
and unlined drainage ditches (A. T. Kearny, 1989). The storm sewer system conveys runoff to the
St. Johns River, Sherman Creek, Lake Wonderwood, the Mayport Turning Basin, and the Atlantic Ocean.
Many of the storm sewer pipes that discharge to the surrounding surface water are supplied by unlined
drainage ditches found over the entire facility.
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2.0 PHYSICAL CHARACTERISTICS

A detailed description of the physical characteristics of NAVSTA Mayport is provided in the NAVSTA
Mayport GIR (ABB-ES, 1995). Information including topography, demography, climate, soil types, and

regional geology and hydrogeology has been presented and will not be repeated in this report.

Site-specific geologic and hydrologic information was not collected during the Group IV RFI due to the
expanse of the Group IV SWMUSs. Instead, TtNUS relied on applicable information culled from the
documentation of prior investigations when applicable to the Group IV SWMUs. A summary of the

geologic and hydrologic data is discussed in the following sections.

2.1 SITE GEOLOGY

Geology from the Groups I, Il, and Il RFIs was compiled and documented in Section 3.1 of the Mayport

GIR. The compiled data is summarized below.

A surficial deposit of dredge material from the Mayport Turning Basin and St. Johns River makes up the
interior areas of NAVSTA Mayport covering former marshes and sand flats. Beach and riverbank sands
predominate in areas along the Atlantic Ocean and St. Johns River. The dredge material typically
consists of fine-grained, well sorted sands and/or marine shell fragments (ABB-ES, 1995). Field

observations during the Group IV RFI are consistent with this description.

Undifferentiated post-Hawthorne deposits are typically encountered beneath the surficial dredge
depositional material. This unit consists of fairly uniform, well-sorted, poorly graded, very fine-grained
sand, which typically contains minor quantities of fines consisting of silt and clay. It also typically has
numerous shell fragments and subrounded pea-size gravel. Color ranges form tan to light gray with color
change typically gradational over several ft (ABB-ES, 1995). A subsurface characterization was not

performed at this interval for the Group IV RFI.

The Upper Hawthorne Group is encountered beneath the undifferentiated post-Hawthorn deposits. This
formation consists of fine- to medium-grained, tan to greenish-gray sand with black phosphatic nodules
and/or lithic limestone fragments. Sandy clay, typically gray or olive green in color may be found within
this zone. In addition, clay seams may be encountered varying in thickness from inches to several ft
along the zone between the Upper Hawthorne Group and the overlying post-Hawthorne deposits

(ABB-ES, 1995). A subsurface characterization was not performed at this interval for the Group IV RFL.
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2.2 SITE HYDROGEOLOGY

Significant portions of the Group IV SWMUs are located within or in proximity to previously assessed
SWMUs; therefore, aquifer test data from other investigations was used to estimate the hydraulic
characteristics for the Group IV SWMUs. Much of the hydrogeologic information available for NAVSTA
Mayport originates from the Group I, Il, and Ill RFls, and was compiled and documented in Section 3.2 of
the Mayport GIR. In addition to the Group I, Il, and Il RFls, information was obtained from various

petroleum investigations. Summary of site hydrogeology characteristics is presented in Table 2-1.

Table 2-1
Site Hydrogeology

Group IV RCRA Facility Investigation
Naval Station Mayport
Mayport, Florida

. Hydraulic Conductivit . L
Site y (ft/day) y Velocity (ft/day) Transmissivity (ft*/day)
Alpha and Delta Pier* 33.20/9.06 0.963/0.25 256.60/72.48
Bravo Pier 10.0 0.48 200.0
Site 1330 19.0 0.27 134.9
Building 1490 14.3 0.43 107.3

Notes:

* = values are a range

ft/day = feet (or foot) per day
f¥/day = feet squared per day

2.2.1 Tidal Influence

Tidal influence surveys were performed for the Groups I, Il, and Il RFls, as well as various petroleum
sites. Although the surveys provide insight about the tidal influence along the St. Johns River, the extent
may differ in areas surrounding the Mayport Turning Basin due to the presence of subsurface
construction materials (i.e., sheet piling, concrete, etc.) to depths exceeding 40 ft bls. This seems to be
substantiated by tidal influence studies performed at the Bravo and Echo Piers, which concluded that only
minor tidal fluctuations are present in the pier areas. Many of the Group IV sampling points were placed
along the piers. Charlie Pier may exhibit characteristics that differ from the other piers due to its
geological feature as a narrow spit situated between the Mayport Turning Basin and the St. Johns River,
although no tidal influence surveys have been performed to substantiate Charlie Piers hydrologic
characteristics. In general, studies have concluded that tidal influence extends approximately 400 ft
inland. However, this may be mitigated in the pier areas due to construction materials that potentially
impede groundwater flow.
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2.2.2 Potentiometric Surface

According to the GIR, groundwater flow in the surficial aquifer originates from four areas of groundwater
mounding at NAVSTA Mayport. These areas include the two dredge spoil areas, an area located along
the runway, and an area near the Aircraft Intermediate Maintenance Area. Another mound may exist
near Massey Avenue and Bon Homme Richard Street; however, the extent of data for this area is limited.
The following is a description of the potentiometric surface of each of three major areas of investigation:

the piers, Moale Avenue, and AIMD.

According to Figure 3-19 of the GIR, groundwater at the Alpha, Bravo, Delta, Echo, and Foxtrot Piers
flows toward the Mayport Turning Basin. Groundwater flow data for Charlie Pier is not available;
however, it is plausible that groundwater at Charlie Pier may exhibit horizontal flow characteristics that

differ from the other piers due to its location between the Mayport Turning Basin and the St. Johns River.

Groundwater at the AIMD appears to flow radially outward from a groundwater high on the northern side
of Building 1552. Groundwater on the western half of the complex appears to be flowing west and
southwest toward a tidally influenced ditch and estuarine marsh located opposite Patrol Road from the
complex. Groundwater on the eastern half of the complex appears to be flowing east and southeast

eventually flowing into the turning basin.

Limited groundwater data is available for the Moale Avenue corridor; however, it appears that
groundwater flow is toward Lake Wonderwood or Sherman Creek basin.

A United States Geological Survey (USGS) Model (Halford, 2002) to estimate groundwater flow at
NAVSTA Mayport is provided in Appendix A. The report includes simulated potentiometric surface maps
for both the shallow (S) zone, the underlying intermediate (I) zone and the deep (D) zone of the surficial
aquifer at Mayport. The USGS report also provided particle pathline (showing path of groundwater or

contaminant particles transported by advective flow) maps for the surficial aquifer.

2.2.3 Hydraulic Conductivity

Hydraulic conductivity tests have been conducted for various sites at NAVSTA Mayport. The
documentation has been reviewed and information applicable to the Group IV SWMUs is summarized

below. No information was available for the area along Moale Avenue.
Radial hydraulic conductivities ranged from 1.3 to 44.7 ft/day with an average of 23 ft/day for two

monitoring wells and two piezometers at SWMU 13. No intermediate or deep surficial aquifer

information is available for the AIMD. Based on published values from tests performed at other
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Group | SWMUs, radial hydraulic conductivity is expected to decrease with depth due to the

encountered lithological features (ABB-ES, 1996).

An average horizontal hydraulic conductivity of 19.0 ft/day was calculated for the shallow zone of the
surficial aquifer for two monitoring wells at Site 1330, north of Bravo Pier. Hydraulic Conductivity,

Velocity, and Transmissivity values are provided on Table 2-1.

An average horizontal hydraulic conductivity of 10 ft/day was calculated for the monitoring wells at

Bravo Pier.

A hydraulic conductivity ranging from 9.06 to 33.20 ft/day was obtained for the shallow zone of the

surficial aquifer for four monitoring wells at the Alpha-Delta Pier.

An average horizontal hydraulic conductivity of 14.3 ft/day was calculated for the two monitoring wells
at Building 1490, also known as SIMA.

2.2.4 Groundwater Flow Velocity

Horizontal groundwater flow rates have been documented for prior investigations for the shallow surficial
aquifer at NAVSTA Mayport. These rates are expressed as average linear groundwater velocities,
calculated from a modified form of Darcy's equation (listed below), and represent the ratio of linear travel

distance to travel time.

Darcy’s equation: Q = (K*I)/n
K = Hydrologic conductivity
| = Hydrologic gradient

n = estimated porosity
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The horizontal flow rates are summarized in the following table.

Table 2-2
Groundwater Flow Velocity

Group IV RCRA Facility Investigation
Naval Station Mayport
Mayport, Florida

Area Flow Velocity (ft/day)
AIMD area 0.15 ft/day
Bravo Pier 0.27 ft/day
Alpha/Delta Pier* 0.963 / 0.25 ft/day
Building 1490 0.43 ft/day

Notes:
* = values are a range

Flow velocities ranged from 0.15ft/day to 0.963 ft/day with the highest value at Alpha pier and the lowest
at the AIMD area.

2.25 Groundwater Transmissivity

Horizontal and vertical permeability have been previously calculated in the shallow surficial aquifer at
NAVSTA Mayport. Transmissivity for various sites across Mayport was calculated using the equation
listed below.
T=K*
T = transmissivity in ft*/day
K = Hydrologic conductivity

b = aquifer test interval (thickness)

The transmissivities are summarized in the table below.

Table 2-3
Groundwater Transmissivity

Group IV RCRA Facility Investigation
Naval Station Mayport
Mayport, Florida

Area Transmissivity ft/day
Site 1330 134.9 ft’/day
Bravo Pier 200 ft°/day
Alpha/Delta Pier* 256.60 / 72.48 ft’/day
Building 1490 107.3 ft’/day

Notes:
* = values are a range
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Transmissivity values ranged from 107.3 ftZ/day to 256.60 ftZ/day with the highest value at Alpha pier and
the lowest at Building 1490.
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3.0 PREVIOUS INVESTIGATIONS

This chapter summarizes previous investigations applicable to the Group IV SWMUs at NAVSTA
Mayport. Previous investigations include a RCRA groundwater assessment at Bravo Pier; various
petroleum program investigations at the Alpha, Delta, and Echo Piers; and visual inspections of the

OWCS and Sanitary Sewer System.

3.1 RCRA INVESTIGATIONS

The United States Navy (Navy) Comprehensive Long-term Environmental Action Navy (CLEAN) |
contractor (Harding Lawson Associates) was contracted by the Navy Southern Division, Naval Facilities
Engineering Command (NAVFAC EFD SOUTH) in November 1997 to conduct a limited Group IV
sampling event at NAVSTA Mayport. Results of the sampling event are provided in Appendix B. The
focus of the assessment was Group IV sites located within the northern and west-central parts of
NAVSTA Mayport. The sampling event consisted of collecting surface water, sediment, and subsurface
soil samples; installing direct push technology (DPT) monitoring wells; and collecting groundwater

samples. The findings are as follows:

3.1.1 Surface Water

Three surface water samples were collected in various areas of the stormwater sewer system. Butyl
benzene and zinc exceeded their respective Florida Surface Water Quality Criteria for Class |l

freshwater, and lead exceeded the Class Il marine criteria.

3.1.2 Sediment

Five sediment samples exceeded their respective industrial FDEP soil cleanup target levels (SCTLs) for
benzo(a)pyrene, chlordane, arsenic, barium, copper, lead, and vanadium. Antimony, cadmium,

chromium, and lead exceeded FDEP SCTL leachability criteria.

3.1.3 Subsurface Soil

Subsurface soil and groundwater samples were collected to assess portions of the sanitary sewer system
(SWMU 53) located in the vicinity of the Moale Avenue pump station and northeast of the Commander for
Carrier Group Eight Headquarters. None of the subsurface soil samples exceeded the FDEP SCTL
industrial criteria. Chromium exceeded its FDEP SCTL leachability criterion.

Seven subsurface soil samples were collected to assess the OWCS and/or sanitary sewer system at

Bravo Pier. The subsurface soil analytical results indicated that benzo(a)pyrene exceeded its FDEP
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SCTL industrial criterion, and methylene chloride, 2-methylnaphthalene, and benzo(a)pyrene exceeded

their respective FDEP SCTL leachability criteria.

Three subsurface soil samples were collected at the Building 38 Public Works Shop. The subsurface soll
analytical results indicated that arsenic exceeded its FDEP SCTL industrial criterion. Arsenic was not
detected in an additional surface and subsurface soil sample subsequently collected at this location.

Chromium exceeded its FDEP SCTL leachability criterion.

Two subsurface soil samples were collected at the Former SIMA (Buildings 37 and 46). There were no

subsurface soil analytical results that exceeded FDEP criteria.

3.14 Groundwater

Groundwater samples were collected to assess portions of the sanitary sewer system (SWMU 53) located
in the vicinity of the Moale Avenue pump station and northeast of the Commander for Carrier Group Eight
Headquarters. One inorganic (nickel) was detected in the groundwater sample exceeding its FDEP

Groundwater Guidance Concentration (GGC). Nickel was not detected in a subsequent sampling event.

Eleven groundwater samples were collected to assess the OWCS and/or sanitary sewer system at Bravo
Pier. The groundwater samples were collected from newly installed monitoring wells (MPT-47-MWO01S
through MPT-47-MW11S), which used the Navy’'s Site Characterization Analysis and Penetrometer
System technology. The groundwater analytical results indicated that acenaphthene and thallium
exceeded their respective FDEP GGCs.

Three groundwater samples were collected at the Building 38 Public Works Shop. The groundwater
samples were collected from newly installed monitoring wells (MPT-PW-MWO01S through
MPT-PW-MWO03S). The groundwater analytical results indicated that bis(2-ethylhexyl)phthalate
exceeded its FDEP GGC.

Three groundwater samples were collected at the Former SIMA (Buildings 37 and 46). There were no

groundwater analytical results that exceeded FDEP criteria.

Analytical results of environmental samples were used to assess whether contaminants were present or
potentially have been released from SWMUs 47, 53, and 55. The analytical data was also used to
conduct a preliminary risk screening of SWMUs 47, 53, and 55. The preliminary risk screening included
comparisons of the analytical data to relevant background samples and regulatory criteria. Based on the
preliminary risk screening, recommendations were made for additional sampling to be conducted as part
of a formal RFI process.
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The Group IV RFA/SV is provided as Appendix B.

3.2 PETROLEUM INVESTIGATIONS

3.2.1 Alpha-Delta Piers

A Contamination Assessment Report was prepared by ABB-ES in November 1992 due to the release of
more than 500 gallons of fuel from a diesel fuel marine pipeline failure. The pipeline defect, discovered in
1985, was repaired and the source of contamination abated. A Remedial Action Plan (RAP) was prepared
and submitted in December 1993.

A groundwater monitoring program was conducted from June 1996 through October 1997 in accordance
with the approved RAP. Two monitoring wells, MPT-1406-6 and MPT-1406-16, and two utility manholes
were monitored for light non-aqueous phase liquid (LNAPL). In addition, two rounds of quarterly
groundwater samples were collected in September and December 1996. A supplemental sampling of
selected monitoring wells at the Alpha-Delta Piers was performed in October 2000 [United States Army
Corps of Engineering (USACE), 2000].

LNAPL has been present in the utility manhole north of monitoring well MPT-1406-16 and in
MPT-1406-16 since sampling activities began. The October 2000 sampling results indicated that
acenaphthene, benzene, and naphthalene was present in monitoring well MPT-1406-4 above regulatory
criteria. The Groundwater Monitoring Report for October 2000 is presented in Appendix C.

3.2.2 Other Investigations

In 1988, an evaluation using a remote video camera to view the sewer system was completed by Smith
and Gillespie Engineers, and a large number of recommended repairs were identified. Many of the
repairs recommended by the inspection were completed. This limited the area to be investigated to the
sewers from helicopter maintenance, SIMA, and the sewers along Moale Avenue north of the golf course.
The results of the inspection are documented in the ABB-ES RFA and are not included in this report.
Based on these findings, the RFI sampling strategy was developed to screen areas identified as suspect

locations.
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4.0 RFIINVESTIGATION

The RFI investigation was conducted in three phases: soil and groundwater screening for the SWMUs 47
and 53, monitoring well installation and groundwater sampling for the SWMUs 47 and 53, and multimedia
sampling for SWMU 55.

Environmental sample locations were chosen based on results of a 1997 ABB-ES sampling event
(ABB-ES, 1999). The 1999 sampling event was conducted to address physical defects identified during
pipeline video and visual inspections of the OWCS, storm sewer, and sanitary sewer systems at
NAVSTA Mayport. Environmental soil and groundwater samples were collected by DPT to assess
whether hazardous constituents were present in the surrounding soil and/or groundwater. The location of
surface soil, surface water and sediment samples, collected during this RFI, are based on the sampling
event conducted by ABB-ES. The monitoring well locations are based on data collected during this study
and on historical data. Some locations at the OWCS (SWMU 47) and Sewer Pipeline System
(SWMU 53) were sampled in conjunction with each other, as these two systems often coincide.
Therefore, they will be discussed together in the following sections and throughout this report unless

otherwise specified. The following sections describe the technical approach for each phase.

4.1 RFI FIELD ACTIVITIES

41.1 Subsurface Soil Sampling

Sixty-seven subsurface soil samples were collected at SWMUs 47 and 53 from July 2000 to March 2001.
The sampling locations were based on results of the 1997 Group IV sampling event conducted by
ABB-ES (ABB-ES, 1999). The samples were collected using DPT technology from varying depths based
on expected depth of the utility pipelines and/or the depth to groundwater. The samples above 5 ft bls
were collected using a decontaminated stainless steel hand auger. The subsurface soil sampling

locations are shown in Figure 4-1.

The subsurface soil samples were analyzed for the following parameters: Appendix IX volatile organic
compounds (VOCs) (USEPA Method 8260B), Appendix IX semi-volatile organic compounds (SVOCs)
(USEPA Method 8270), target analyte list (TAL) metals (USEPA Method 6010B), and cyanide (USEPA
Method 9010B).
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4.1.2 Groundwater Screening

A total of 67 groundwater samples were collected at SWMUs 47 and 53 from July 2000 to March 2001.
The samples were collected using DPT from varying depths intervals depending on depth to groundwater.
A peristaltic pump was used to extract groundwater through a temporary well point utilizing a 4-ft stainless
steel screen. The groundwater screening locations are shown in Figure 4-1.

Groundwater samples were collected using low-flow purge techniques and analyzed for the following
parameters: Appendix IX VOCs (USEPA Method 8260B), Appendix IX SVOCs (USEPA Method 8270),
TAL metals (USEPA Method 6010B), and cyanide (USEPA Method 9010B).

4121 Monitoring Well Installation

Twenty-six new monitoring wells were installed for SWMUs 47 and 53 from December 12, 2000, through
March 20, 2001. Twenty-three of the monitoring wells were installed to determine whether contamination
exists due to potential pipeline defects or failures. Five of the wells were installed to delineate identified
contamination at Charlie Pier. A three-well cluster was installed on Foxtrot Pier to serve as a point of

compliance.

The monitoring wells were installed using direct push technology. The shallow wells were completed to
depths of up to 15 ft bls, the intermediate wells were installed to approximately 35 ft bls and the deep
wells were installed to approximately 50 ft bls. The depths of the shallow wells were determined by the
anticipated depth of the pipeline or the depth to groundwater with the well screened placed such that they
bracketed the water table. The shallow wells were constructed using 1-inch inner diameter, Schedule 40
polyvinyl chloride (PVC), flush-threaded casing with 10 ft of 0.01-inch, factory-slotted, pre-packed, PVC
screen. Once the well was in place, the annulus of the boring was backfilled with 20/30, silica sand from
the bottom of the borehole to 2 ft above the top of the screen. A 2-ft seal of fine sand (30/65) was then
installed on top of the filter pack. The remainder of the annulus was backfilled with cement/bentonite

grout.

Each monitoring well surface completion was flush mount. The riser pipe was cut to approximately
3 inches bls using an inside pipe cutter. An 8-inch diameter protective steel casing with sealing gasket
was then flush-mount installed around each monitoring well. The flush mounted casings were completed
1-inch above existing grade and the apron tapered to be flush with existing grade at the edges such that
water would run off of the apron. A 2-ft by 2-ft (saw-cut or saw-scored and jack hammered hole) by

6-inch thick concrete apron was constructed around each flush mount monitoring well.
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The monitoring well locations are shown in Figure 4-2. Monitoring well construction diagrams are

presented as Figure 4-3 for the shallow wells and Figure 4-4 for the intermediate and deep wells.

4122 Monitoring Well Development

Monitoring wells were developed using peristaltic pumps no sooner than 24 hours after installation until
the following criteria were achieved:

Stabilization of temperature, pH, and electrical conductivity.
Turbidity remained within a 10 Nephelometric turbidity unit range for two consecutive readings.
A minimum of three well volumes was removed from the monitoring well.

Accumulated sediment was removed from the well.

4123 Groundwater Sampling

The second phase of groundwater sampling was conducted from December 6, 2000, through
June 7, 2001. Groundwater samples were collected using low-flow purge techniques and analyzed for
the following parameters: Appendix IX VOCs (USEPA Method 8260B), Appendix IX SVOCs (USEPA
Method 8270), TAL metals (USEPA Method 6010B), and cyanide (USEPA Method 9010B).

4.1.3 SWMU 55

SWMU 55, the storm sewer system, is a network of lined and unlined drainage ditches and retention
areas located throughout NAVSTA Mayport. Sample locations for SWMU 55 are provided on Figure 4-1.
The SWMU 55 field effort included surface soil, surface water, and sediment sampling at eleven locations
throughout the industrialized areas of NAVSTA Mayport. A description of the SWMU 55 sampling
activities is provided below.

4131 Surface Soil Sampling

Nine surface soil samples were collected at SWMU 55 from July 31 to August 1, 2000. The samples

were collected from 0 to 1 ft bls using disposable sampling equipment.

Surface soil samples were analyzed for the following parameters: Appendix IX VOCs (USEPA Method
8260B), Appendix IX SVOCs (USEPA Method 8270), organochlorine pesticides (USEPA Method 8081A),
polychlorinated biphenyls (PCBs) (USEPA Method 8082), TAL metals (USEPA Method 6010B), and
cyanide (USEPA Method 9010B).
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4132 Surface Water Sampling

Three surface water samples were collected at SWMU 55 (Figure 4-1) on August 1 and 3, 2000. The
samples were collected just below the water's surface by submerging the sample container. For the
pre-preserved sample containers, the samples were collected using an unpreserved glass container and

transferring a sample aliquot from the unpreserved container into the pre-preserved container.

Surface water samples were analyzed for the following parameters: Appendix IX VOCs (USEPA
Method 8260B), Appendix IX SVOCs (USEPA Method 8270), TAL metals (USEPA Method 6010B), and
total cyanide (USEPA Method 9010B).

4133 Sediment Sampling

Three sediment samples were collected at SWMU 55 on August 1 and 3, 2000. The samples were
collected from the upper 1-ft of the sediment layer using a stainless steel hand auger. The hand auger

was decontaminated in accordance with the TINUS CompQAP prior to collecting each sample.

Sediment samples were analyzed for the following parameters: Appendix IX VOCs (USEPA Method
8260B), Appendix IX SVOCs (USEPA Method 8270), TAL metals (USEPA Method 6010B), and cyanide
(USEPA Method 9010B).

4.2 QUALITY ASSURANCE/QUALITY CONTROL SAMPLES

All environmental sampling was performed in accordance with procedures outlined in the CompQAP and
Quality Assurance Project Plan located in Appendix C of the Group IV Work Plan (TtNUS, 1999). Quality
Assurance (QA)/Quality Control (QC) samples including equipment blanks, trip blanks, and field

duplicates were collected.

4.2.1 Investigation Derived Waste Management

Investigation derived waste (IDW) generated during the corrective action and RFI field activities was
managed in accordance with the practices and procedures previously taken by the CLEAN | contractor as
described in the Draft RFI Work Plan, Addendum 1, Investigation-Derived Waste Management Plan
(ABB-ES, 1992). All IDW generated during RFI field activities was stored on site until analysis of the
media had been reviewed. The NAVSTA Mayport environmental coordinator then made an appropriate

decision for disposal.
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4.2.2 National Geodetic Vertical Datum Survey Locations

The locations of all newly installed monitoring wells and certain pre-existing monitoring wells were
measured by a certified land surveyor. The elevations of all monitoring wells were surveyed at the water
level measuring reference point on the top of the well casing and on the undisturbed ground surface
adjacent to the well pad. Elevations and horizontal locations were recorded to the nearest hundredth of a
foot. Each point was measured from a reference location tied to the Florida State Plane Coordinate
System. An X-Y coordinate system was used to identify locations, with the X coordinate as the east-west
axis and the Y coordinate as the north-south axis. Existing installation benchmarks and various newly
installed control points served as the horizontal and vertical datum for the survey. A table providing
monitoring well and soil boring survey data for the Group IV SWMUs and Foxtrot Pier is presented in
Appendix D.
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5.0 NATURE AND EXTENT

Results of the Group IV field sampling activities as described in Sections 3.0 and 4.0 are presented in this
section. The nature and extent of the impact to surface and subsurface soil, groundwater, surface water,

and sediment are also summarized and evaluated.

The quality of the chemical analytical data collected during the Group IV investigation has been
documented. The analytical data validation process was completed for all laboratory data packages in
accordance with the USEPA Functional Guidelines for Organic Data Validation (USEPA, 1994a), and the
USEPA Functional Guidelines for Inorganic Data Validation (USEPA, 1994b). The data set compiled
using these guidelines is considered acceptable for use in this RFI and to support a CMS. The validated

laboratory data packages are presented in Appendix E.

Sources of contamination are discussed in Section 5.1. A summary of the background screening
program for NAVSTA Mayport (ABB-ES, 1995) is presented in Section 5.2. In Section 5.3, the nature and
distribution of contamination throughout Group IV are presented and evaluated against background
screening values and appropriate regulatory benchmark values. Within the media discussion, analytical
fractions are discussed in the following order: VOCs, SVOCs, inorganics, polychlorinated biphenyls
(PCBs), pesticides, and herbicides. Following the evaluation of each analytical fraction for a particular

medium, a summary of relevant results and findings is presented.

51 SOURCES OF CONTAMINATION

5.1.1 SWMU 47 (Oily Waste Collection System)

The OWCS is a network of pipelines which conveys bilge water from the ships berthed at NAVSTA
Mayport to the OWTP (SWMU 8) via gravity lines and force mains. Potential sources of contamination to

the areas around the pipelines include discharges from defects or failures in the product line.

Potential contaminants were identified in a 1987 study by the David W. Taylor Naval Ship Research
Center. Testing was performed on the pre- and post-separated bilge water generated by Naval vessels
at NAVSTA Mayport. Analytes detected in the separated bilge water included arsenic; cadmium;

chromium; lead; 1,1-trichloroethane; tetrachloroethene; and toluene (A. T. Kearney, 1989).
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5.1.2 SWMU 53 (Sanitary Sewer System)

The sanitary sewer system is a network of pipelines that spans NAVSTA Mayport. This network conveys
domestic and industrial wastewater from buildings and ships located at NAVSTA Mayport to the WWTF
(SWMU 25) via gravity lines and force mains. Potential sources of contamination to the areas around the

pipelines may be a result of discharges due to defects or failures in the system.

Potential contaminants were identified in a 1987 USEPA study analyzing several of the influent
wastewater streams that are discharged to the WWTF through the sewer pipelines. A number of
hazardous constituents were detected in the waste stream including chromium; nickel; chloroform;
toluene; naphthalene; methyl ethyl ketone; benzene; 1,4-dichlorobenzene; bromoform; and phenols
(A. T. Kearney, 1989).

5.1.3 SWMU 55 (Stormwater Sewer System)

The storm sewer system at NAVSTA Mayport consists of underground pipes and unlined drainage
ditches. The storm sewer system conveys runoff to the St. Johns River, Sherman Creek, Lake
Wonderwood, the Mayport Turning Basin, and the Atlantic Ocean. Many of the storm sewer pipes that
discharge to the surrounding surface water are supplied by unlined drainage ditches found over the entire
facility. Potential sources of contamination to the storm sewers at NAVSTA Mayport include non-point
sources such as run-off from nearby locations and migration of potential contaminants through the

network from other areas.

52 BACKGROUND SCREENING CONCENTRATIONS

Analytes detected during this investigation were compared to background data obtained during previous
background and site investigations. The background characterization consisted of surface and
subsurface soil, surface water, sediment, and groundwater sampling from areas outside of SWMUs and
industrialized areas within the NAVSTA Mayport boundary. The background data is presented in
Section 2.0 of the NAVSTA Mayport GIR (ABB-ES, 1995).

53 CONTAMINATION ASSESSMENT

The Group IV field effort included surface and subsurface soil sampling, surface water and sediment
sampling, groundwater screening, and monitoring well installation and sampling. The surface saill,
surface water, and sediment samples were collected from the stormwater sewer system. The subsurface
soil and groundwater screening samples were collected near the oily waste and sanitary sewer pipelines
at depths corresponding to the anticipated pipeline depth. All of the monitoring wells were placed near

the utility pipelines and were screened in the surficial aquifer.
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53.1 SWMUs 47 and 53

Field activities for SWMUs 47 and 53 included collecting 67 subsurface soil, 67 groundwater screening
samples, and 31 groundwater samples from newly installed monitoring wells. The sampling locations for
SWMUs 47 and 53 are presented in Figure 4-1 and Figure 4-2.

53.1.1 Subsurface Soil Results

Target analytes detected in the subsurface soil samples consisted of VOCs, SVOCs, and inorganics. A

discussion of each is presented below.

5.3.1.11 Volatile Organic Compounds

Four VOCs were detected in the subsurface samples collected from SWMUs 47 and 53. There were no
detections exceeding comparison values. Table 5-1 presents a summary of VOCs detected in the

subsurface soil samples collected at Group IV.

5.31.1.2 Semivolatile Organic Compounds

Eighteen SVOCs were detected in the subsurface soil samples collected from SWMUs 47 and 53. Two
analytes (benzo(a)pyrene and hexachlorobenzene) were detected above comparison values. Table 5-2
presents a summary of SVOCs detected in the subsurface soil samples collected at Group IV. The

analytical results are presented below.

Benzo(a)pyrene was detected in samples MPT-G4-SU-20-10 [790 micrograms per kilogram (ng/kg],
22-08 (130 ng/kg), 23-08 (170 ng/kg), and 27-07 (160 nmg/kg), above the FDEP SCTL (100 ng/kg) and
USEPA Region IX PRG (62 ng/kg) residential criteria. Benzo(a)pyrene was also detected in sample
MPT-G4-SU-20-10 (790 pg/kg) above the FDEP SCTL (500 ng/kg) and USEPA Region IX PRG
(290 ng/kg) industrial criteria. There were no detections above the FDEP SCTL leaching criterion
(8,000 ng/kg).

Hexachlorobenzene was detected in sample MPT-G4-SU-06-07 (2,200 ng/kg) above the FDEP SCTL

residential (500 ng/kg) and industrial (1,100 ng/kg) criteria. The result was equivalent to the FDEP SCTL

leaching criterion.
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Group IV RCRA Facility Investigation
Naval Station Mayport

Table 5-1
Summary of Subsurface Soil Detections for VOCs

Mayport, Florida

FDEP FDEP |Region IX|Region IX MPT-G4-SU-
Analyte Bsc' SCTL SCTL PRG PRG 01-08 | 02-05 | 03-05 | 04-04 | 05-04 | 06-07 | 07-05 | 08-04
Res.” Ind.? Res.’ ind.® | Jun-00 | Jun-00 | Jun-00 | Jun-00 | Jun-00 | Jun-00 | Jun-00 | Jun-00
VOCs (USEPA Method SW846 8260B) pg/kg
Acetone 780000 5,500,000 <8 <25 <27 51J 26 <23 <24 28J
Carbon disulfied 200000 1,400,000 <87 <62 <867 <55 <56 <57 <59 <57
1,1-Dichloroethene 90 100 <87 < 6.2 <86.7 <55 < 5.6 <5.7 <5.9 <57
2-Butanone 3100000 21,000,000 <3 <25 <27 <22 574 <23 <24 <23
FDEP FDEP Region X} Region IX MPT-G4-SU-
Analyte BSC' SCTL SCTL PRG PRG 09-11 | 10-10 | 11-06 | 12-06 | 13-06 | 14-09 | 15-08 | 16-09
Res.” Ind.? Res.? Ind.® | Jun-00 | Jun-00 | Jun-00 | Jun-00 { Jun-00 | Jun-00 | Jun-00 | Jun-00
VOCs (USEPA Method SW846 8260B) ug/kg
Acetone 780000 5,500,000 <27 <25 <23 * 3.8J 41J 28J 634
Carbon disulfied 200000 1,400,000 <68 <63 <57 * <7 <5.8 <6 <48
1,1-Dichloroethene 90 100 <68 <63 <57 * <7 <58 <6 <4.8
2-Butanone 3100000 21,000,000 <27 <25 <23 * <28 <23 <24 <19
FDEP FDEP Region IX]Region IX MPT-G4-SU-
Analyte BSC' SCTL SCTL PRG PRG 17-08 | 18-08 | 19-10 | 20-10 | 21-07 | 22-08 | 23-08 | 24-08
Res.? Ind.? Res.? Ind.® | Jun-00 | Jun-00 | Jun-00 | Jun-00 | Jun-00 | Jun-00 | Jun-00 | 7/5/00
VOCs (USEPA Method SW846 8260B) pg/kg
Acetone 780000 5,500,000 <22 <25 <24 <23 <24 <24 <23 <25
Carbon disulfied 200000 1,400,000 <54 < 6.2 <6 <57 <59 <5.9 <5.8 <6.4
1,1-Dichloroethene 90 100 <54 < 6.2 <6 <57 <59 <59 <5.8 <6.4
2-Butanone 3100000 21,000,000 <22 <25 <24 <23 <24 <24 <23 <25

See notes at end of table.
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Table 5-1 (Continued)

Summary of Subsurface Soil Detections for VOCs

Group 1V RCRA Facility Investigation

Naval Station Mayport
Mayport, Florida

FDEP FDEP |Region IX]Region IX MPT-G4-SU-
Analyte BsC! SCTL SCTL PRG PRG 25-05 | 26-05 | 27-07 | 28-05 | 29-05 | 30-07 | 31-08 | 32-07
Res.” Ind.? Res.} Ind?® | 7/5/00 | 7/5/00 | 7/5/00 | 7/6/00 | 7/6/00 | 7/6/00 | 7/6/00 | 7/6/00
VOCs (USEPA Method SW846 8260B) ug/kg
Acetone 780000 5,500,000 <20 <1100 <22 <1100 <23 <24 <1200 <25
Carbon disulfied 200000 1,400,000 <49 <290 <55 <270 <58 <589 <310 <63
1,1-Dichloroethene 90 100 <49 <290 <55 <270 <58 <59 <310 <63
2-Butanone 3100000 21,000,000 <20 <1100 <22 <1100 <23 <24 <1200 <25
FDEP FDEP |Region IX]Region IX MPT-G4-SU-
Analyte Bsc! SCTL SCTL PRG PRG 33-05 | 34-05 | 35-05 | 36-05 | 37-05 | 38-05 | 39-05 | 40-05
Res.’ Ind.? Res.} Ind.® | 7/6/00 | 7/7/00 | 7/7/00 | 7/7/00 | 7/7/00 | 7/7/00 | 7/7/00 | 7/7/00
VOCs (USEPA Method SW846 8260B) ug/kg
Acetone 780000 5,500,000 <23 <1100 <22 <23 <24 <24 <26 <23
Carbon disulfied 200000 1,400,000 <58 <280 <56 <57 <61 <59 <65 14J
1,1-Dichloroethene 90 100 <58 <280 <56 <57 <61 079J <65 <58
2-Butanone 3100000 21,000,000 <23 <1100 <22 <23 <24 <24 <26 <23
FDEP FDEP |Region IX|Region IX MPT-G4-SU-
Analyte BSC' SCTL SCTL PRG PRG 41-06 | 42-04 | 43-04 | 44-04 | 45-04 | 46-03 | 47-02 | 48-04
Res.? Ind.? Res. ind.®> | 7/10/00} 7/10/00} 7/10/00] 7/10/00] 7/11/00] 7/11/00| 7/11/00] 7/11/00
VOCs (USEPA Method SW846 8260B) ug/kg
Acetone 780000 5,500,000 <27 <24 <23 <25 < 22 < 30 <25 <23
Carbon disulfied 200000 1,400,000 <66 <61 <57 <62 <54 <75 <62 <59
1,1-Dichloroethene 90 100 <66 12J <57 <62 <54 <75 <62 <59
2-Butanone 3100000 21,000,000 <27 <24 <23 <25 <22 <30 <25 <23

See notes at end of table.
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Table 5-1 (Continued)
Summary of Subsurface Soil Detections for VOCs

Group IV RCRA Facility Investigation
Naval Station Mayport
Mayport, Florida

FDEP FDEP | Region IX]Region IX MPT-G4-SU-
Analyte BSC' SCTL SCTL PRG PRG 49-03 | 50-05 | 51-05 | 52-05 | 53-05 | 54-05 | 55-05 | 56-05
Res.? Ind.? Res.® Ind.® | 7/11/00] 7/12/00] 7/12/00] 7/12/00{ 7/12/00 | 7/12/00{ 7/12/00{ 7/13/00
VOCs (USEPA Method SW846 8260B) ug/kg
Acetone 780000 5,500,000 < 47 <25 <26 <22 < 26 <24 <29 <22
Carbon disulfied 200000 1,400,000 <12 <86.3 <65 <586 <6.4 <6.1 <7.2 1.6J
1,1-Dichloroethene 20 100 <12 < 6.3 <8.5 <56 <6.4 < 6.1 <7.2 <5.4
2-Butanone 3100000 21,000,000 < 47 <25 < 26 <22 < 26 <24 < 29 < 22
FDEP FDEP |Region IX|Region IX MPT-G4-SU-
Analyte BscC' SCTL SCTL PRG PRG 57-03 | 58-05 | 59-05 | 60-05 | 61-05 | 62-05 | 63-05 | 64-05
Res.’ Ind.? Res.® Ind.® | 7/13/00] 7/13/001{ 7/13/001 7/13/001 7/13/001 7/14/001 7/14/001 7/14/00
VOCs (USEPA Method SW846 8260B) pg/kg
Acetone 780000 5,500,000 <23 <23 <21 <25 <28 <21 <22 <25
Carbon disulfied 200000 1,400,000 <57 <5.6 33J < 6.2 <71 <53 <54 < 6.3
1,1-Dichioroethene 90 100 0.86J <56 <54 <6.2 <7.1 <5.3 <54 < 6.3
2-Butanone 3100000 21,000,000 <23 <23 <21 <25 <28 <21 <22 <25
FDEP FDEP |Region IX|Region IX MPT-G4-SU-
Analyte BsC' SCTL SCTL PRG PRG 65-05 | 66-05 | 67-05 | DUO1 | DU0O2 | DUO3 | DU04 | DUOS
Res.? Ind.? Res.® ind.? 7/14/00] 3/5/01 | 3/5/01 |6/29/00] 7/6/00 | 7/13/00} 7/14/001 7/14/00
VOCs (USEPA Method SW846 8260B) ug/kg
Acetone 780000 5,500,000 <27 <5.7 <24 «23 <1000 <24 <23 <24
Carbon disulfied 200000 1,400,000 <6.8 <5.7 <6.1 <57 <260 <6.1 <587 <5.9
1,1-Dichloroethene 90 100 <6.8 <5.7 <6.1 <5.7 < 260 < 6.1 <57 <59
2-Butanone 3100000 21,000,000 <27 <23 <24 <283 <1000 <24 < 23 <24

Notes:

*Background screening concentration (BSC), Technical Memorandum, TiNUS, 2000 BOLD = ltems exceed target levels,
2FDEP SCTLs taken from Chapter 62-777, Florida Administrative Code (FAC). 1g/kg - micrograms per kilogram
SUSEPA Region 1X Preliminary Remediation Goals (RPGs) < = Constituent concentration is less than the detection limit.
J = Indicates the presence of a chemical at a concentration less than the reporting limit and greater than the method detection limit.

Res - Residental
ind. - Industrial
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Table 5-2

Summary of Subsurface Soil Detections for SVOCs

Group 1V RCRA Facility Investigation
Naval Station Mayport
Mayport, Florida

Analyte scTL scTL setL oG oRe 01-08 | 02:05 | 03-05 | 04-04 | 05-04 | 06-07 | 07-05 | 08-04
Res. nd. Leaching Res.? ind2 [ Jun-00| Jun-00{ Jun-00 | Jun-00 | Jun-00 | Jun-00 | Jun-00 | Jun-0o

SVOCs (USEPA Method SW846 8270C) ug/kg
Bis(2-ethylhexyl)phthalate 76,000 280,000 3,600,000 35,000 180,000 <470 <410 <430 <420 <400 <400 <420 <370
Anthracene 18,000,000 260,000,000 2,500,000 22,000,000 100,000,000 <470 <410 <430 <420 <400 <400 <420 <370
Benzo(a)anthracene 1,400 5,000 3,200 620 2000 <470 <410 <430 <420 <400 <400 <420 <370
Benzo(a)pyrene 100 500 8,000 62 290 <470 <410 <430 <420 <400 <400 <420 <370
Benzo(b)fluoranthene 1,400 4,800 25,000 620 2300 <470 <410 <430 <420 <400 <400 <420 <370
Benzo(g.h.i)perylene 2,300,000 41,000,000 32,000,000 - - <470 <410 <430 <420 <400 <400 <420 <370
Benzo(k)fluoranthene 15,000 52,000 25,000 6,200 200,000 <470 <410 <430 <420 <400 <400 <420 <370
Chrysene 140,000 450,000 77,000 62,000 200,000 <470 <410 <430 <420 <400 <400 <420 <370
Dibenz(a,hjanthracene 100 500 30,000 62 290 <470 <410 <430 <420 <400 <400 <420 <370
Diethy! phthalate 54,000,000 920,000,000 86,000 - - <470 <410 <430 <420 <400 <400 <420 <370
Fluoranthene 2,900,000 48,000,000 1,200,000 2,300,000 30,000,000 <470 <410 <430 330J <400 <400 <420 <370
Fluorene 2,200,000 28,000,000 160,000 2,300,000 33,000,000 <470 <410 <430 <420 <400 <400 <420 <370
Hexachlorobenzene 500 1,100 2,200 300 1500 <470 <410 <430 <420 <400 2,200 <420 <370
Indeno(1,2,3-cd)pyrene 1,500 5,300 28,000 620 2000 <470 <410 <430 <420 <400 <400 <420 <370
Naphthalene 40,000 270,000 1,700 56,000 190,000 <470 <410 <430 <420 <400 <400 <420 <370
Phenanthrene 2,000,000 30,000,000 250,000 - - <470 <410 <430 <420 <400 <400 <420 <370
Pyrene 2,200,000 37,000,000 880,000 2,300,000 54,000,000 <470 <410 <430 220J <400 <400 <420 <370
2-Methylnaphthalene 80,000 560,000 6,100 - - <470 <410 <430 <420 <400 <400 <420 <370

See notes at end of table.
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Table 5-2 (Continued)

Summary of Subsurface Soil Detections for SVOCs

Group IV RCRA Facility Investigation
Naval Station Mayport
Mayport, Florida

FDEP FDEP FDEP Rz:iizll\x stiizlix ettt

Analyte SCTL SCTL seTL e pRG | 0911 10-10 ] 11-06 | 1206 | 13-06 | 14-09 | 15-08 | 16-09
Res.' Ind.’ Leaching Res.’ Ind2 | Jun-00} Jun-00 | Jun-00| Jun-00 | Jun-00} Jun-00 | Jun-00 | Jun-00

SVOCs (USEPA Method SW846 8270C) ug/ka
Bis(2-ethylhexyl)phthalate 76,000 280,000 3,600,000 35,000 180,000 <380 <410 <390 <390 <400 <430 <360 <380
Anthracene 18,000,000 260,000,000 2,500,000 22,000,000 100,000,000 <380 <410 <390 <390 <400 <430 <360 <380
Benzo(a)anthracene 1,400 5,000 3,200 620 2900 <380 <410 <390 66J 55J <430 <360 <380
Benzo(a)pyrene 100 500 8,000 62 290 <380 <410 <390 52J 51J <430 <360 <380
Benzo(b)fiuoranthene 1,400 4,800 25,000 620 2300 <380 <410 <390 73J 75J <430 <360 <380
Benzo(g,h,i)perylene 2,300,000 41,000,000 32,000,000 - - <380 <410 <390 <390 <400 <430 <360 <380
Benzo(k)fluoranthene 15,000 52,000 25,000 6,200 200,000 <380 <410 <390 <390 <400 <430 <360 <380
Chrysene 140,000 450,000 77,000 62,000 290,000 <380 <410 <390 75J 67J <430 <360 <380
Dibenz(a hjanthracene 100 500 30,000 62 290 <380 <410 <890 <390 <400 <430 <360 <380
Diethyl phthalate 54,000,000 920,000,000 86,000 - - <380 <410 <390 <390 <400 <430 <360 <380
Fluoranthene 2,900,000 48,000,000 1,200,000 2,300,000  30,000000 <380 <410 <390 110J 76J <430 <360 <380
Fluorene 2,200,000 28,000,000 160,000 2,300,000 33,000,000 <380 <410 <390 <390 <400 <430 <360 <380
Hexachlorobenzene 500 1,100 2,200 300 1500 <380 <410 <390 <390 <400 <430 <360 <380
Indeno(1,2.3-cd)pyrene 1,500 5,300 28,000 620 2000 <380 <410 <390 <390 <400 <430 <360 <380
Naphthalene 40,000 270,000 1,700 56,000 190,000 <380 <410 <390 <390 <400 <430 <360 <380
Phenanthrene 2,000,000 30,000,000 250,000 - - <380 <410 <390 69J <400 <430 <360 <380
Pyrene 2,200,000 37,000,000 880,000 2300000 54,000000 <380 <410 <390 110J 92J <430 <360 <380
2-Methylnaphthalene 80,000 560,000 6,100 - - <380 <410 <390 <390 <400 <430 <360 <380

See notes at end of table.
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Table 5-2 (Continued)

Summary of Subsurface Soil Detections for SVOCs

Group IV RCRA Facility investigation

Naval Station Mayport
Mayport, Florida

P | FDEP | PR | pocionix | egion X e
Analyte SCTL SCT:. SCTL ) PRG PRG 17-08 | 18-08 | 19-10 | 20-10 | 21-07 | 22-08 | 23-08 | 24-08
Res.! Ind. Leaching Res.2 Ind.? Jun-00 { Jun-00 | Jun-00 | Jun-00 | Jun-00 | Jun-00{ Jun-00} Jul-00
|SVOCs (USEPA Method SW846 8270C) ug/kg

Bis(2-ethylhexyl)phthalate 76,000 280,000 3,600,000 35,000 180,000 <360 <420 <380 <380 <400 <370 <360 <400
Anthracene 18,000,000 260,000,000 2,500,000 22,000,000 100,000,000 <360 <420 <380 <380 <400 <370 <360 <400
Benzo(a)anthracene 1,400 5,000 3,200 620 2,900 <360 <420 <380 970 <400 1704 2204 <400
Benzo(a)pyrene 100 500 8,000 62 290 <360 <420 <380 780 <400 130J 170J <400
Benzo(b)fluoranthene 1,400 4,800 25,000 620 2,300 49 <420 <380 1200 <400 2104 2704 <400
Benzo(g,h,i)perylene 2,300,000 41,000,000 32,000,000 - - <360 <420 <380 270J <400 57J 68J <400
Benzo(k)fiuoranthene 15,000 52,000 25,000 6,200 290,000 <360 <420 <380 450 <400 72J 924 <400
Chrysene 140,000 450,000 77,000 62,000 290,000 <360 <420 <380 1100 <400 180J 230J <400
Dibenz(a,h)anthracene 100 500 30,000 62 290 <360 <420 <380 724 <400 <370 <360 <400
Diethyl phthalate 54,000,000 920,000,000 86,000 - - <360 <420 <380 <380 <400 <370 <360 <400
Fluoranthene 2,900,000 48,000,000 1,200,000 2,300,000 30,000,000 <360 <420 <380 B30 <400 250J 300J <400
Fluorene 2,200,000 28,000,000 160,000 2,300,000 33,000,000 <360 <420 <380 <380 <400 <370 <360 <400
Hexachiorobenzene 500 1,100 2,200 300 1,500 <360 <420 <380 <380 <400 <370 <360 <400
Indeno(1,2,3-cd)pyrene 1,500 5,300 28,000 620 2,900 <360 <420 <380 340J <400 63J 79J <400
Naphthalene 40,000 270,000 1,700 56,000 190,000 <360 <420 <380 <380 <400 <370 <360 <400
Phenanthrene 2,000,000 30,000,000 250,000 - - <360 <420 <380 52J <400 <370 56J <400
Pyrene 2,200,000 37,000,000 880,000 2,300,000 54,000,000 <360 <420 <380 1,200 <400 270J 340J <400
2-Methyinaphthalene 80,000 560,000 6,100 -~ -~ <360 <420 <380 <380 <400 <370 <360 <400

See notes at end of table.
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Table 5-2 (Continued)
Summary of Subsurface Soil Detections for SVOCs

Group IV RCRA Facility Investigation
Naval Station Mayport
Mayport, Florida

FEP | FDEP | FDEP | LR | egion iX MPT 24 S0

Analyte SCTL scTL SCTL oG PRG 25-05 | 26-05 | 27-07 | 28-05 | 20-05 | 30-07 | 31-08 | 32:07
Res.’ Ind. Leaching’ Res.? Ind.? Jul-00 | Jul-00 | Jul-00 | Jul-00 | Jul-00 | Jul-00 | Jul-00 | Jul-00

SVOCs (USEPA Method SW846 8270C) ug/kg
Bis(2-ethylhexyl)phthalate 76,000 280,000 3,600,000 35,000 180,000 <360 <3600 <400 1900J <390 <410 <950 <390
Anthracene 18,000,000 260,000,000 2,500,000 22,000,000 100,000,000 <360 <3600 80J <4000 <390 <410 <950 <390
Benzo(a)anthracene 1,400 5,000 3,200 620 2,900 57J <8600 220J <4000 <390 <410 <950 <390
Benzo(a)pyrene 100 500 8,000 62 290 68J <3600 160J <4000 <390 <410 <950 <390
Benzo(b)fiuoranthene 1,400 4,800 25,000 620 2,300 110J <3600 230J <4000 <390 <410 <950 <390
Benzo(g,h,i)perylene 2,300,000 41,000,000 32,000,000 - - <360 <3600 92J <4000 100J <410 <950 <390
Benzo(k)fluoranthene 15,000 52,000 25,000 6,200 290,000 <360 <3600 B80J <4000 <390 <410 <950 <390
Chrysene 140,000 450,000 77,000 62,000 290,000  61J <3600 220J <4000 <390 <410 <950 <390
Dibenz(a,h)anthracene 100 500 30,000 62 290 <360 <3600 <400 <4000 <390 <410 <950 <390
Diethyl phthalate 54,000,000 920,000,000 86,000 - - <360 <3600 <400 <4000 <390 <410 <950 <390
Fluoranthene 2,900,000 48,000,000 1,200,000 2,300,000 30,000,000 60J <3600 740 <4000 <390 <410 <950 <390
Fluorene 2,200,000 28,000,000 160,000 2,300,000 33,000,000 <360 <3600 <400 <4000 <390 <410 <950 <390
Hexachlorobenzene 500 1,100 2,200 300 1500 <360 <3600 <400 <4000 <390 <410 <950 <390
Indeno(1,2,3-cd)pyrene 1,500 5,300 28,000 620 2,900 <360 <3600 88J <4000 64J <410 <950 <390
Naphthalene 40,000 270,000 1,700 56,000 190,000 <360 <3600 <400 <4000 <390 <410 <950 <390
Phenanthrene 2,000,000 30,000,000 250,000 - - <360 <3600 310J 2200J <390 <410 <950 <390
Pyrene 2,200,000 37,000,000 880,000 2,300,000 54,000,000 68J <3600 520 1900J <390 <410 <950 <390
2-Methylnaphthalene 80,000 560,000 6,100 - - <360 630J <400 <4000 <390 <410 <950 <390

See notes at end of table.
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Table 5-2 (Continued)

Summary of Subsurface Soil Detections for SVOCs

Group IV RCRA Facility Investigation

Naval Station Mayport
Mayport, Florida

Analyte sctL scTL setL PRG oRe 33-05 | 34-05 | 35-05 | 36-05 | 37-05 | 38-05 | 39-05 | 40-05
Res. Ind. Leaching Res. ind.? [ Jut-00 | Jut-00 | Jui-0o | Jur-00 | Jut-00 | dui-00 | Jut-0o | Jur-00

SVOCs (USEPA Method SW846 8270C) ug/kg
Bis(2-ethylhexyl)phthalate 76,000 280,000 3,600,000 35,000 180,000 <380 <1900 <370 <390 <390 <350 <370 <400
Anthracene 18,000,000 260,000,000 2,500,000 22,000,000 100,000,000 <380 <1900 <370 <390 <390 <350 <370 <400
Benzo(a)anthracene 1,400 5,000 3,200 620 2900 <380 <1900 <370 <390 <390 <350 <370 <400
Benzo(a)pyrene 100 500 8,000 62 290 <380 <1900 <370 <390 <390 <350 <370 <400
Benzo(b)fluoranthene 1,400 4,800 25,000 620 2300 <380 <1900 <370 <390 <390 <350 <370 <400
Benzo(g h,perylene 2,300,000 41,000,000 32,000,000 - - <380 <1900 <370 <390 <390 <350 <370 <400
Benzo(k)fluoranthene 15,000 52,000 25,000 6,200 290,000 <380 <1900 <370 <390 <390 <350 <370 <400
Chrysene 140,000 450,000 77,000 62,000 200,000 <380 <1900 <370 <390 <390 <350 <370 <400
Dibenz(a,h)anthracene 100 500 30,000 62 200 <380 <1900 <370 <390 <390 <350 <370 <400
Diethy! phthalate 54,000,000 920,000,000 86,000 - - <380 <1900 <370 <390 <390 <350 <370 <400
Fluoranthene 2,000,000 48,000,000 1,200,000 2300000 30,000,000 <380 400J <370 <390 <390 <350 <370 <400
Fluorene 2200000 28,000,000 160,000 2,300,000 33,000,000 <380 <1900 <370 <390 <390 <350 <370 <400
Hexachiorobenzene 500 1,100 2,200 300 1,500 <380 <1900 <370 <390 <390 <350 <370 <400
Indeno(1,2,3-cd)pyrene 1,500 5,300 28,000 620 2900 <380 <1900 <370 <390 <390 <850 <870 <400
Naphthalene 40,000 270,000 1,700 56,000 190,000 <380 <1900 <370 <390 <390 <350 <370 <400
Phenanthrene 2,000,000 30,000,000 250,000 - - <380 680J <370 <390 <390 <350 <370 <400
Pyrene 2,200,000 37,000,000 880,000 2,300,000 54,000,000 <380 <1900 <370 <390 <390 <350 <370 <400
2-Methylnaphthalene 80,000 560,000 6,100 - - <380 500J <370 <390 <390 <350 <370 <400

See notes at end of table.
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Table 5-2 (Continued)
Summary of Subsurface Soil Detections for SVOCs

Group IV RCRA Facility investigation
Naval Station Mayport
Mayport, Florida

FoEp | Foep | FDEP | R | on MPT 54 S0

Analyte scTL SCTL SCTL RO pRG | 4106 | 4204 | 43-04 | 44-04 | 45-04 | 4608 | 47-02 | 48-04
Res." Ind.’ Leaching' Res.? ind2 | Jul-00 | Jul-00 | Jul-00 | Jui-00 | Jul-00 | Jut-00 | Jui-00 | Jut-00

SVOCs (USEPA Method SW846 8270C) ua/kg
Bis(2-ethylhexyl)phthalate 76,000 280,000 3,600,000 35,000 180,000 <400 <350 <370 <370 <410 <480 <420 <430
Anthracene 18,000,000 260,000,000 2,500,000 22,000,000 100,000,000 <400 <350 <370 <370 <410 <480 <420 <430
Benzo(a)anthracene 1,400 5,000 3,200 620 2900 <400 <350 <370 <870 <410 <480 <420 <430
Benzo(a)pyrene 100 500 8,000 62 290 <400 <350 <370 <370 <410 <480 <420 <430
Benzo(b)fluoranthene 1,400 4,800 25,000 620 2300 <400 <350 <370 <370 <410 <480 <420 <430
Benzo(g,h.i)perylene 2,300,000 41,000,000 32,000,000 - - <400 <350 <370 <370 <410 <480 <420 <430
Benzo(k)fluoranthene 15,000 52,000 25,000 6,200 200,000 <400 <350 <370 <370 <410 <480 <420 <430
Chrysene 140,000 450,000 77,000 62,000 200,000 <400 <350 <870 <370 <410 <480 <420 <430
Dibenz(a hjanthracene 100 500 30,000 62 290 <400 <350 <370 <370 <410 <480 <420 <430
Diethyl phthalate 54,000,000 920,000,000 86,000 - - 740 <350 <370 54J 210J <480 <420 <430
Fluoranthene 2,900,000 48,000,000 1200000 2,300,000 30,000,000 <400 <350 <370 <370 <410 <480 <420 <430
Fluorene 2,200,000 28,000,000 160,000 2,300,000 33,000,000 <400 <350 <370 <370 <410 <480 <420 <430
Hexachlorobenzene 500 1,100 2,200 300 1500 <400 <350 <370 <370 <410 <480 <420 <430
Indeno(1,2,3-cd)pyrene 1,500 5,300 28,000 620 2900 <400 <350 <370 <870 <410 <480 <420 <430
Naphthalene 40,000 270,000 1,700 56,000 190,000 <400 <350 <370 <370 <410 <480 <420 <430
Phenanthrene 2,000,000 30,000,000 250,000 - - <400 <350 <370 <370 <410 <480 <420 <430
Pyrene 2200000  87,000000 880,000 23300000 54,000,000 <400 <350 <370 <370 <410 <480 <420 <430
2-Methylnaphthalene 80,000 560,000 6,100 - - <400 <350 <370 <370 <410 <480 <420 <430

See notes at end of table.

¥0/80/¢}t

I ‘AeY



£900XVI¥0

€19

1600 OLO

Table 5-2 (Continued)
Summary of Subsurface Soil Detections for SVOCs

Group IV RCRA Facility Investigation
Naval Station Mayport
Mayport, Florida

FDEP FDEP FDEP joii?l\x joii:?x MPT-G4-SU

Analyte scTL scTL setL . ome | 4908 ] 50-05 | 51-05 | 5205 | 53-05 | 5405 | 5505 | 56-05
Res. Ind.’ Leaching Res.? ind.? | Jul00 | Jul-00 | Jul-00 | Jul-00 | Jul-00 | Jul-00 | Jul-00 | Jul-00

SVOCs (USEPA Method SW846 8270C) ualkg
Bis(2-ethylhexyl)phthalate 76,000 280,000 3,600,000 35,000 180,000 <610 <390 <410 <400 <390 <360 <400 <380
Anthracene 18,000,000 260,000000 2500000 22,000,000 100,000,000 <610 <390 <410 <400 <390 <360 <400 <380
Benzo(a)anthracene 1,400 5,000 3,200 620 2900 <610 <390 <410 <400 <390 <360 <400 <380
Benzo(a)pyrene 100 500 8,000 62 200 <610 <390 <410 <400 <390 <360 <400 <380
Benzo(b)flucranthene 1,400 4,800 25,000 620 2300 <610 <390 <410 <400 <390 <360 <400 <380
Benzo(g hjperylene 2300000 41,000,000 32,000,000 - - <610 <390 <410 <400 <390 <360 <400 <380
Benzo(K)fluoranthene 15,000 52,000 25,000 6,200 290,000 <610 <390 <410 <400 <390 <360 <400 <380
Chrysene 140,000 450,000 77,000 62,000 200000 <610 <390 <410 <400 <390 <360 <400 <380
Dibenz(a,h)anthracene 100 500 30,000 62 290 <610 <390 <410 <400 <390 <360 <400 <380
Diethyl phthalate 54,000,000 920,000,000 86,000 - - <610 <390 <410 <400 <390 <360 <400 <380
Fluoranthene 2,900,000 48000000 1200000 2,300,000 30,000,000 <610 <390 <410 <400 <390 <360 <400 <380
Fluorene 2,200,000 28,000,000 160,000 2,300,000  33,000000 <610 <390 <410 <400 <390 <360 <400 <380
Hexachlorobenzene 500 1,100 2,200 300 1500 <610 <390 <410 <400 <390 <360 <400 <380
Indeno(1,2,3-cd)pyrene 1,500 5,300 28,000 620 2900 <610 <390 <410 <400 <390 <360 <400 <380
Naphthalene 40,000 270,000 1,700 56,000 190,000 <610 <390 <410 <400 <390 <360 <400 <380
Phenanthrene 2,000,000  30,000000 250,000 - - <610 <390 <410 <400 <390 <360 <400 <380
Pyrene 2200000  37,000000 880,000 2300000 54000000 <610 <390 <410 <400 <390 <360 <400 <380
2-Methylnaphthalene 80,000 560,000 6,100 - - <610 <390 <410 <400 <390 <360 <400 <380

See notes at end of table.
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8 Table 5-2 (Continued)
& Summary of Subsurface Soil Detections for SVOCs
Group IV RCRA Facility Investigation
Naval Station Mayport
Mayport, Florida
Analyte SCTL SCTL SCTL PRG PRG 57-03 | 58-05 | 59-05 | 60-05 | 61-05 | 62-05 | 63-05 | 64-05
Res." Ind.’ Leaching Res.? ind2 | Jul-00 | Jui-00 | Jur-00 | Jui-00 | Jui-00 | Jul-00 | Jul-00 | Jui-00
SVOCs (USEPA Method SW846 8270C) ugfkg
Bis(2-ethylhexyl)phthalate 76,000 280,000 3,600,000 35,000 180,000 <390 <390 <370 <410 <460 <360 <370 <400
Anthracene 18,000,000 260,000,000 2,500,000 22,000,000 100,000,000 <390 <390 <370 <410 <460 <360 <370 <400
Benzo(a)anthracene 1,400 5,000 3,200 620 2,800 <390 <390 <370 <410 <460 <360 <370 <400
Benzo(a)pyrene 100 500 8,000 62 290 <390 <390 <370 <410 <460 <360 <370 <400
Benzo(b)fluoranthene 1,400 4,800 25,000 620 2,300 <390 <390 <870 <410 <460 <360 <370 <400
Benzo(g,h,i)perylene 2,300,000 41,000,000 32,000,000 - - <390 <390 <370 <410 <460 <360 <370 <400
Benzo(k)fluoranthene 15,000 52,000 25,000 6,200 290,000 <390 <8390 <370 <410 <460 <360 <370 <400
o Chrysene 140,000 450,000 77,000 62,000 290,000 <390 <390 <370 <410 <460 <360 <370 <400
AN Dibenz(a,h)anthracene 100 500 30,000 62 290 <390 <390 <370 <410 <460 <360 <370 <400
» Diethyl phthalate 54,000,000 920,000,000 86,000 - - <390 <390 <370 <410 <460 <360 <370 <400
Fluoranthene 2,900,000 48,000,000 1,200,000 2,300,000 30,000,000 <390 <390 <370 <410 <460 <360 <370 <400
Fluorene 2,200,000 28,000,000 160,000 2,300,000 33,000,000 <390 <390 <370 <410 <460 <360 <370 <400
Hexachlorobenzene 500 1,100 2,200 300 1,500 <390 <390 <370 <410 <460 <360 <370 <400
Indeno(1,2,3-cd)pyrene 1,500 5,300 28,000 620 2,900 <390 <390 <370 <410 <460 <360 <370 <400
Naphthalene 40,000 270,000 1,700 56,000 190,000 <390 <390 <370 <410 <460 <360 <370 <400
Phenanthrene 2,000,000 30,000,000 250,000 - - <390 <390 <370 <410 <460 <360 <370 <400
Pyrene 2,200,000 37,000,000 880,000 2,300,000 54,000,000 <390 <390 <370 <410 <460 <360 <370 <400
2-Methylnaphthalene 80,000 560,000 6,100 - - <390 <390 <370 <410 <460 <360 <370 <400
See notes at end of table.
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Table 5-2 (Continued)

Summary of Subsurface Soil Detections for SVOCs

Group IV RCRA Facility Investigation
Naval Station Mayport
Mayport, Florida

rep | roep | FDEP | L PR | pegion X MPT G4 SU

Analyte sCTL scTL SCTL RO pRG | 6505 | 66-05 | 67-05 | DUt | DU02 | DUOS | DUO4 | DUOS
Res." Ind." Leaching' Res.? ind? | Jul-00 | Mar-01| Mar-01 | Jun-00] Jul-00 | Jul-00 | Jul-00 | Jul-00

|svocs (USEPA Method SW846 8270C) ualkq
Bis(2-ethylhexyl)phthalate 76,000 280,000 3,600,000 35,000 180,000 <410 <380 <440 <370 2400J <370 <360 <410
Anthracene 18,000,000 260,000,000 2,500,000 22,000,000 100,000,000 <410 <380 <440 <370 1100J <370 <360 <410
Benzo(a)anthracene 1,400 5,000 3,200 620 2900 <410 <380 <440 <370 <4000 <370 <360 <410
Benzo(a)pyrene 100 500 8,000 62 290 <410 <380 <440 <370 <4000 <370 <360 <410
Benzo(b)fiuoranthene 1,400 4,800 25,000 620 2300 <410 <380 <440 <370 <4000 <370 <360 <410
Benzo(g,h,i)perylene 2,300,000 41,000,000 32,000,000 - - <410 <380 <440 <370 <4000 <370 <360 <410
Benzo(K)fluoranthene 15,000 52,000 25,000 6,200 290,000 <410 <380 <440 <370 <4000 <370 <360 <410
Chrysene 140,000 450,000 77,000 62,000 290,000 <410 <380 <440 <370 <4000 <370 <360 <410
Dibenz(a hjanthracene 100 500 30,000 62 290 <410 <380 <440 <370 <4000 <370 <360 <410
Diethyl phthalate 54,000,000 920,000,000 86,000 - - <410 <380 <440 <370 <4000 <370 <360 <410
Fluoranthene 2,900,000 48,000,000 1,200,000 2,300,000 30,000,000 <410 <380 <440 <370 900J <370 <360 <410
Fluorene 2,200,000 28,000,000 160,000 2,300,000 33,000,000 <410 <380 <440 <370 3700J <370 <360 <410
Hexachlorobenzene 500 1,100 2,200 300 1500 <410 <380 <440 <370 <4000 <370 <360 <410
Indeno(1,2,3-cd)pyrene 1,500 5,300 28,000 620 2900 <410 <380 <440 <370 <4000 <370 <360 <410
Naphthalene 40,000 270,000 1,700 56,000 190,000 <410 <380 <440 <370 17004 <370 <360 <410
Phenanthrene 2,000,000 30,000,000 250,000 - - <410 <380 <440 <370 4100 <370 <360 <410
Pyrene 2,200,000 37,000,000 880,000 2,300,000 54,000,000 <410 <380 <440 <370 3000J <370 <360 <410
2-Methylnaphthalene 80,000 560,000 6,100 - - <410 <380 <440 <370 440J <370 <360 <410

Notes:
'FDEP SCTLs, Chapter 62-777, FAC
“USEPA Region IX PRGs

Bold values are above FDEP SCTL for a residential exposure scenario

Res - Residential
ind - Industrial
J - estimated value
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5.3.1.1.3 Inorganics

Twenty-two inorganics were detected in the subsurface soil samples with seven above background
screening values, three above FDEP SCTL residential criteria, one above the FDEP SCTL industrial
criteria, and one above both the USEPA Region IX PRG residential and industrial criteria. Fourteen of
the detected inorganic analytes did not have background screening values. Table 5-3 presents a
summary of inorganics detected in the subsurface soil samples collected at Group IV. The analytical
results are discussed below.

Arsenic was reported at concentrations equal to or exceeding the FDEP SCTL residential criterion in
35 samples, ranging from 0.8 milligrams per kilogram (mg/kg) to 6.9 mg/kg. Twenty-eight were detected
above the background screening value (0.9 mg/kg) for arsenic, which also exceeds the FDEP SCTL
residential criterion. Arsenic was also detected above the FDEP SCTL industrial criterion (3.7 mg/kg) in
sample MPT-G4-SU-49-03 (6.3 mg/kg). There were no detections exceeding the FDEP SCTL
leachability criterion (29 mg/kg).

Copper was detected in sample MPT-G4-SU-45-04 (203 mg/kg) above the FDEP SCTL residential
criterion (100 mg/kg). There were no detections of copper above the FDEP industrial SCTL
(76,000 mg/kg).

Vanadium was detected in sample MPT-G4-SU-49-03 (26.6 mg/kg) above the FDEP SCTL residential
criterion (15 mg/kg). There were no detections of vanadium above the FDEP SCTL industrial criterion

(7,600 mg/kg).

53114 Interpretation of Subsurface Soil Data

Two SVOCs [benzo(a)pyrene and hexachlorobenzene] and three inorganics (arsenic, copper, and
vanadium) were detected in the subsurface soil samples above FDEP SCTL residential criteria. Both
SVOCs and one inorganic (arsenic) also exceeded the FDEP SCTL industrial criteria. A discussion of
each is provided below. Subsurface soil analytical results exceeding residential SCTL values are
provided on Figure 5-1.

Semivolatiles
Benzo(a)pyrene and hexachlorobenzene were the only two SVOCs detected in the subsurface soil

samples at concentrations that exceed FDEP SCTLs. Benzo(a)pyrene was detected above the FDEP

SCTL residential criterion in four samples and above the FDEP SCTL industrial criterion in one sample.

04JAX0063 5-16 CTO 0091
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Table 5-3

Summary of Subsurface Soil Detections for Metals

Group IV RCRA Facility Investigation
Naval Station Mayport
Mayport, Florida

FDEP FDEP |Region IX|Region IX MPT-G4-SU-
Analyte Bsc' SCTL SCTL PRG PRG 01-08 02-05 03-05 04-04 05-04 06-07 07-05 08-04
Res” | Ind® | Res’ | Ind® [ 57700 | Jun-00 | Jun-00 | Jun-00 | Jun-00 | Jun-00 | Jun-00 | Jun-00

Metals (USEPA Method SW846 6010B) ma/kg
Aluminum - 72,000 - 76,000 100,000 1030J  649J 259 J 307J 1730J 148J  51.3J  254J
Antimony . 26 240 31 820 <044 <039 <040 <039 <038 <037 <039 <035
Arsenic 0.70 0.8 37 0.39 27 1.2 07 0.68 1.2 1.5 0.38 <0.37 0.86
Barium 7.2 110 87,000 5,400 100,000 3.0 6.7 2.8 43 6.8 6.7 1.7 7.9
Cadmium - 75 1,300 37 810 <005 <011 <004 <004 <006 <004 <004 <005
Calcium - - - - - 13,200 83,700 5,850 4,520 53,700 264,000 <159 88,800
Chromium 2.7 210 420 30 64 3.1 5.1J 2.9 5.0 5.9 1.1J 0.7 1.8J
Cobalt 0.8 4,700 110,000 4,700 100,000  0.43 0.30J 0.27 0.49 072J <009 <009 0.10J
Copper 2.1 110 76,000 2,900 76,000 0.94 0.89 J 1.0 0.42 154 15J 0.32 1.7J
fron - 23,000 480,000 23,000 100,000 1,800J 725J 435 J 471J  2,050J 349J  484J  426J
Lead 1.66 400 920 400 1,000 1.2 2.0 1.6 3.5 35 <0.21 0.85 12.6
Magnesium - - - - - 337 520 72.7 80.7 514 262 <11.1 110
Manganese - 1,600 22,000 1,800 26,000 14.7J 11.2J 7.6J 10.7J 26.3J 1554 1.4J 9.1J
Mercury 0.05 3.4 26 23 610 0.01 0.01 <0.01 <001 <0.01 0.01 <0.01 0.02
Nickel - 110 28,000 150 41,000 0.63 066J <023 0.26 114 022J <023 049J
Potassium - - - - - 112 43.1J 25.7 33.8 153 335J <81 255 J
Selenium - 390 10,000 390 10,000 <070 <061 <064 <062 <060 <059 <062 <055
Silver - 390 9,100 390 10,000 <0.14 <013 <013 <013 <012 <012 <0.13 <0.11
Sodium . - - - - <677 <342 <355 <344 <521 3100J <348 <775
Tin 5.4 44,000 660,000 47,000 100,000 <2.2 <1.8 <16 <12 <15 <20 <1.6 <1.9
Vanadium 3.1 15 7,400 550 14,000 25 4.6 1.4 23 5.5 0.98J 0.7 2.0J
Zinc 4.9 23,000 560,000 23,000 100,000 <5.0 7.2J <26 <47 9.8J <3.0 <2.0 9.8J

See notes at end of table.
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Table 5-3 (Continued)

Group IV RCRA Facility Investigation
Naval Station Mayport
Mayport, Fiorida

Summary of Subsurface Soil Detections for Metals

FDEP FDEP |Region IX|Region IX MPT-G4-SU-
Analyte BscC' SCTL SCTL PRG PRG 09-11 10-10 11-06 12-06 13-06 14-09 15-08 16-09
Res.? Ind.2 Res.? Ind.} Jun-00 | Jun-00 { Jun-00 | Jun-00 | Jun-00 | Jun-00 | Jun-00 | Jun-00

Metals (USEPA Method SW846 6010B) mg/kg
Aluminum = 72,000 - 76,000 100,000 215 4 402 J 785 J 1370 J 892 J 916 J 367 J 449 J
Antimony = 26 240 31 820 <0.36 <0.38 < 0.37 <0.36 < 0.38 < 0.40 < 0.38 < 0.36
Arsenic 0.70 0.8 3.7 0.39 2.7 0.72 0.57 1.0 2.5 0.79 1.2 0.61 0.77
Barium 7.2 110 87,000 5,400 100,000 3.3 2.7 5.1 4.5 4.8 5.0 2.4 5.3
Cadmium - 75 1,300 37 810 < 0.04 < 0.04 < 0.07 < 0.05 < 0.06 < 0.09 < 0.03 < 0.04
Calcium = - - - - 131,000 18000 72900 40200 68200 89900 38600 42300
Chromium 2.7 210 420 30 64 214 2.2 3.8J 4.0 3.9J 6.6 1.9J 4.0
Cobalt 0.8 4,700 110,000 4,700 100,000 0.144J 0.18 0.32 J 0.32J 0.31J 0.36 J 0.13J 0.26 J
Copper 2.1 110 76,000 2,900 76,000 0.27 J 0.24 19J 1.4J 254 0.81J 0.30J 042 J
Iron - 23,000 480,000 23,000 100,000 522 J 781 4 1340 J 1610 J 1170 J 1460 J 687 J 950 J
Lead 1.66 400 920 400 1,000 0.35 0.78 4.2 2.6 4.7 1.6 0.69 0.78
Magnesium - - - e - 553 274 782 488 660 683 226 345
Manganese - 1,600 22,000 1,800 26,000 20.9J 109 J 31.7J 19.3J 24.3J 35.24 12.4 J 19.3J
Mercury 0.05 3.4 26 23 610 < 0.01 < 0.01 0.01 0.01 0.01 0.01 < 0.01 0.01
Nickel -~ 110 28,000 150 41,000 0.68 J 0.28 0.95J 1.1J 1.1J 0.87 J 0.36 J 054 J
Potassium -~ - - - - 39.9J 54.0 94.8 126 90.4 114 44.4 64.8
Selenium - 390 10,000 390 10,000 < 0.56 < 0.61 < 0.58 < 0.57 < 0.60 < 0.63 < 0.53 < 0.57
Silver - 390 9,100 390 10,000 <0.12 <0.12 <0.12 <0.12 <0.12 <0.13 <0.11 <0.12
Sodium - - - - - 1250 J < 358 < 425 < 384 < 698 < 765 < 109 1110 J
Tin 54 44,000 660,000 47,000 100,000 <1.9 <1.8 <1.9 <1.6 <1.7 <1.8 <17 < 1.7
Vanadium 3.1 15 7,400 550 14,000 0.76 J 1.3 3.0J 35 3.0 3.4J 1.3J 1.8J
Zinc 4.9 23,000 560,000 23,000 100,000 <28 <3.2 10.9J 8.0J 13.6J <54 < 2.6 < 3.3

See notes at end of table.
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Table 5-3 (Continued)

Group IV RCRA Facility Investigation
Naval Station Mayport
Mayport, Florida

Summary of Subsurface Soil Detections for Metals

FDEP FDEP |Region IX|Region IX MPT-G4-SU-
Analyte BSC' SCTL SCTL PRG PRG 17-08 18-08 19-10 20-10 21-07 22-08 23-08 24-08

Res.’ Ind.? Res.® Ind.®> | Jun-00 | Jun-00 | Jun-00 | Jun-00 | Jun-00 | Jun-00 | Jun-00 | 7/5/00
Metals (USEPA Method SW846 6010B) mg/kg
Aluminum - 72,000 - 76,000 100,000 2680J 1340J  462J 867 J 792 J 911J  1760J  837J
Antimony - 26 240 31 820 <033 <040 <036 <036 <037 <034 <034 <038
Arsenic 0.70 0.8 3.7 0.39 2.7 0.89 1.0 1.2 0.80 0.91 1.3 1.5 14
Barium 7.2 110 87,000 5400 100,000 6.0 3.3 3.0 43 2.5 3.5 4.4 3.3
Cadmium - 75 1,300 37 810 <011 <004 <004 004J <004 <003 0.04J <004
Calcium - - - - - 49900 21200J 57100J 97800J 27100J 25200J 47600J 36900J
Chromium 2.7 210 420 30 64 324 3.1 22J 414 42 3.1 47 2.7
Cobalt 0.8 4,700 110,000 4,700 100,000 0.22J 0.36 0164 0244 0.23 0.31 0524 0.26J
Copper 2.1 110 76,000 2,900 76,000 0.78J <092 <044 <074 <060 <069 <1.0 < 0.44
fron - 23,000 480,000 23,000 100,000 701J 1750 669 1200 1060 1480 2120 1480
Lead 1.66 400 920 400 1,000 15 <14 <0.93 <15 <12 <14 2.8J <12
Magnesium - - - - - 203 352 320 462 486 514 710 328
Manganese - 1,600 22,000 1,800 26,000 11.2J 202J 165J 203J 1874 227J 3304 39.9J
Mercury 0.05 3.4 26 23 610 0.01 <002 <002 <002 <002 <0.02 <002 <0.02
Nickel - 110 28,000 150 41,000 057J 0.88 0.39J 058J 0.57 0.57 1.04J 0.48 J
Potassium - - - - - 63.5 142 53.4 86.1 100 139 174 94.8
Selenium - 390 10,000 390 10,000 0.76J <063 <057 <057 <059 <055 <053 <0.60
Silver - 390 9,100 390 10,000 <011 <013 <012 <012 <012 <011 <011 <0.12
Sodium - . - . - < 545 < 484 <675 < 857 <512 <389 <671 <577
Tin 54 44,000 660,000 47,000 100,000 <1.6 <14 <16 <16 <13 <14 <17 <15
Vanadium 3.1 15 7,400 550 14,000 3.7 3.1 21J 28J 2.3 2.6 4.3 25
Zinc 4.9 23,000 560,000 23,000 100,000 <3.3 <4.0 <23 <4.0 <43 7.9 <37 14.0J

See notes at end of table.
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Table 5-3 (Continued)
Summary of Subsurface Soil Detections for Metals

Group IV RCRA Facility Investigation
Naval Station Mayport
Mayport, Florida

FDEP FDEP |Region IX|Region IX MPT-G4-SU-
Analyte BSC!' SCTL SCTL PRG PRG 25-05 26-05 27-07 28-05 29-05 30-07 31-08 32-07
Res.’ Ind.? Res.’ ind® | 7/5/00 | 7/5/00 | 7/5/00 | 7/6/00 | 7/6/00 | 7/6/00 | 7/6/00 | 7/6/00

Metals (USEPA Method SW846 6010B) mg/kg
Aluminum - 72,000 -- 76,000 100,000 14704 234J 6620J 340J 1080J  368J 3174 2020J
Antimony - 26 240 31 820 <034 <034 <038 <038 <037 <039 <036 <0.36
Arsenic 0.70 0.8 3.7 0.39 2.7 1.5 0.51 0.81 0.53 0.79 0.53 0.44 1.1
Barium 7.2 110 87,000 5,400 100,000 6.0 2.6 56 5.0 7.9 1.9 1.8 4.9
Cadmium - 75 1,300 37 810 0.08J <003 <004 <004 0.14J 0.04 0.04 0.08
Calcium - - - - - 77,300J 41,200J 106,000J 164,000J 93,000J 4,720J 4,850J 10,500J
Chromium 2.7 210 420 30 64 5.1 3.7 10.7 1.8 54 2.4 2.4 5.2
Cobalt 0.8 4,700 110,000 4,700 100,000 0.42J 0.11J 2.4J 0.10J 0364 0.18 0.16 0.61
Copper 2.1 110 76,000 2,900 76,000 42 <0.61 57.6 <0.83 <20 <051  <0.82 <11
fron -- 23,000 480,000 23,000 100,000 1,890 509 5480 658 1200 641 536 2220
Lead 1.66 400 920 400 1,000 6.9J 1.6J 9.7J 2.3J 9.0J <0.78 <092 1.7
Magnesium - - - - - 706 380 1250 1140 678 182 131 491
Manganese - 1,600 22,000 1,800 26,000 29.5J 8.5J 5854 332J 28.1J 8.7J 47J 2214
Mercury 0.05 3.4 26 23 610 <002 <002 <0.02 <002 <002 <002 <002 <0.02
Nickel - 110 28,000 150 41,000 124 1.8 36J 0.45 J 1.7 J 0.33 0.35 1.2
Potassium - - -- - -- 160 31.2 <121 60.9 122 42.6 39.0 170
Selenium - 390 10,000 390 10,000 <054 <053 <060 <060 <058 <061 <057 <0.58
Silver - 390 9,100 390 10,000 <011  <O0.11 25 <012 <012 <012 <012 <0.12
Sodium -- - - . - <778 <325 <294 1710 < 492 <288 < 256 < 252
Tin 5.4 44,000 660,000 47,000 100,000 <1.3 <12 <15 <15 <18 <1.9 <16 <2.1
Vanadium 3.1 15 7,400 550 14,000 46 2.0 14.2 1.6J 6.5 1.3 2.4 4.9
Zinc 4.9 23,000 560,000 23,000 100,000 16.9J 59J 143 7.6J 15.8 J <17 <36 <35

See notes at end of table.
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Table 5-3 (Continued)
Summary of Subsurface Soil Detections for Metals

Group IV RCRA Facility Investigation
Naval Station Mayport
Mayport, Florida

FDEP FDEP |Region IX|Region IX MPT-G4-SU-
Analyte Bsc' SCTL SCTL PRG PRG 33-05 34-05 35-05 36-05 37-05 38-05 39-05 40-05
Res.? Ind.? Res.? ind?® [ 76000 | 77700 | 77700 | 77000 | 777000 | 777000 | 777000 | 7/7/00
Metals (USEPA Method SW846 6010B) ma/kg
Aluminum - 72,000 - 76,000 100,000 853J  707J 8524 429 271J 454 569 321
Antimony - 26 240 31 820 <036 <036 <035 <050 <036 <046 <049 <0.53
Arsenic 0.70 0.8 3.7 0.39 2.7 0.95 0.89 0.63 0.68 0.80 0.70 056  <0.44
Barium 7.2 110 87,000 5400 100,000 2.4 6.1 3.3 3.5 3.6 2.4 3.1 23
Cadmium - 75 1,300 37 810 006 027J 005J <005  0.04 005 <005 <0.05
Calcium - - - - - 22600J 103000J 29200J 27500 2810J 10500 10700 499
Chromium 2.7 210 420 30 64 2.9 41J 3.2 25 2.8 2.2 1.8 1.2
Cobalt 0.8 4,700 110,000 4,700 100,000 027 043J 033J <026 023 <023 025 <027
Copper 2.1 110 76,000 2,900 76,000 <12 <24 <12 <13 <077 <066 <070 <023
Iron - 23,000 480,000 23,000 100,000 1270 855 1130 629 380 657 814 210
Lead 1.66 400 920 400 1,000 <13 14.3 28J 3.6 2.3 1.9 4.2 0.57
Magnesium - - - - - 525 617 327 219 54.8 188 149 <295
Manganese - 1,600 22,000 1,800 26,000 13.9J 194J 13.1J 7.5 6.9J 7.6 13.1 1.6
Mercury 0.05 3.4 26 23 610 <002 <002 <002 002 <002 <002 003 0.02
Nickel - 110 28,000 150 41,000 054 22J  070J 059 0.30 0.50 056 <023
Potassium - - - - - 93.8 57.7 86.5 39.0 <200 531 52.0 195
Selenium - 390 10,000 390 10,000 <057 <056 <055 <050 <057 <046 058 <053
Silver - 390 9,100 390 10,000 <012 <012 <011 <036 <012 <033 <035 <0.38
Sodium - - - - - <343 <466 <298 165 <196 846 118 <53.8
Tin 5.4 44,000 660,000 47,000 100,000 <12 <16 <12 <16 <15 <1.4 <15 <18
Vanadium 3.1 15 7,400 550 14,000 2.3 7.8 3.4 2.0 1.7 2.0 2.1 1.0
Zinc 4.9 23000 560,000 23,000 100,000 <40 235J 59 7.6 <36 4.9 5.9 <1.9

See notes at end of table.
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Table 5-3 (Continued)
Summary of Subsurface Soil Detections for Metals

Group IV RCRA Facility Investigation
Naval Station Mayport
Mayport, Florida

FDEP FDEP |Region IX|Region IX MPT-G4-SU-
Analyte Bsc! SCTL SCTL PRG PRG 41-06 42-04 43-04 44-04 45-04 46-03 47-02 48-04
Res.? Ind.? Res.® Ind.> [ 7/10/00 | 7/10/00 | 7/10/00 | 7/10/00 | 7/11/00 | 7/11/00 | 7/11/00 | 7/11/00

Metals (USEPA Method SW846 6010B) ma/kg
Aluminum - 72,000 - 76,000 100,000 1250 406 559 609 1000 860 973 3780
Antimony - 26 240 31 820 <052 <046 <049 <048 <054 <063 <055 <057
Arsenic 0.70 0.8 3.7 0.39 2.7 <044  0.60 0.57 1.5 3.1 1.4 1.5 3.2
Barium 7.2 110 87,000 5400 100,000 6.8 3.8 3.2 3.8 4.9 3.4 3.4 7.0
Cadmium - 75 1,300 37 810 <005 <004 <005 0.06 012 <006 <005 017
Calcium - - - - - 1120 766 1010 5970 35100 1460 8160 11100
Chromium 2.7 210 420 30 64 3.0 23 23 27 3.9 2.9 3.2 8.9
Cobalt 0.8 4,700 110,000 4700 100,000 <027 <023 028 043  051J 037 0.45 12
Copper 2.1 110 76,000 2,900 76,000 <023 <020 <1.0 45 203 <16 <078 <29
ron - 23,000 480,000 23,000 100,000 201 443 732 2640 2650 1060 1770 5390
Lead 1.66 400 920 400 1,000 15 1.9 3.1 48.9 11.1 4.8 4.3 8.7
Magnesium - - - - - 64 70.4 109 204 428 255 312 1130
Manganese - 1,600 22,000 1,800 26,000 2.2 13.4 10.3 18.3 17.9 15.8 16.8 78.1
Mercury 0.05 3.4 26 23 610 005 <002 002 0.02 003 <002 <002  0.04
Nickel - 110 28,000 150 41,000 <023 <020 048 0.98 7.8 0.89 0.78 2.6
Potassium - - - - - 23.2 27.4 47.6 58.6 109 129 143 444
Selenium - 390 10,000 390 10,000 <0.52 <046 <049 <048 <054 <063 <055  0.64
Silver - 390 9,100 390 10,000 <037 <033 <035 <035 <039 <045 <040 <0.41
Sodium - - - - - <530 <466 <495 598 365 87.6 215 277
Tin 54 44000 660,000 47,000 100,000 <16 <14  <1.0 107 <22 <15 <14 <16
Vanadium 3.1 15 7,400 550 14,000 1.0 1.4 22 2.7 4.9 3.1 3.0 10.2
Zinc 4.9 23000 560,000 23,000 100,000 <28 <29 4.5 99J 593J 205J 89J 158J

See notes at end of table.

£0/80/2
L Aoy



£900XVr0

€29

L8600 OLD

Table 5-3 (Continued)

Group IV RCRA Facility Investigation
Naval Station Mayport
Mayport, Florida

Summary of Subsurface Soil Detections for Metals

FDEP FDEP |Region IXjRegion IX MPT-G4-SU-
Analyte Bsc' | SCTL SCTL PRG PRG 49-03 | 50-05 | 51-05 | 52-05 | 53-05 | 54-05 | 55-05 | 56-05
Res.? ind.? Res.’ Ind.*>  ["7711/00 | 7/12/00 | 7/12/00 | 7/12/00 | 7/12/00 | 7/12/00 | 7/12/00 | 7/13/00

Metals (USEPA Method SW846 6010B) ma/kg
Aluminum - 72,000 - 76,000 100,000 12000 301 444 565 432 572 1240 951
Antimony - 26 240 31 820 <079 <051 <054 <052 <051 <047 <052 <023
Arsenic 0.70 0.8 3.7 0.39 2.7 6.9 0.59 0.82 1.6 0.74 0.79 1.1 0.90
Barium 7.2 110 87,000 5400 100,000  16.9 25 3.3 6.9 3.6 6.0 7.3 5.1
Cadmium - 75 1,300 37 810 027 <005 <005 <005 <005 0.07J 005  <0.02
Calcium - - - - - 15100 28100 29500 84600 64500 100000 64300 48600
Chromium 27 210 420 30 64 25.5 1.8 22 2.8 27 22 3.4 3.2J
Cobalt 0.8 4,700 110,000 4,700 100,000 3.6 <026 037 <026 033J <024 039J 024J
Copper 2.1 110 76,000 2,900 76,000 5.1 <028 <057 <028 <023 <021 <11 1.3J
Iron - 23,000 480,000 23,000 100,000 16700 555 1060 1080 900 645 1680 1380
Lead 1.66 400 920 400 1,000 10.0 0.73 1.1 0.80J 0.75 1.1J 2.3J 2.8J
Magnesium - - - - - 2470 144 284 405 446 293 429 374
Manganese - 1,600 22,000 1,800 26,000 180 7.3 12.1 20.4 26.9 16.0J 27.2 14.0
Mercury 0.05 34 26 23 610 006 <002 <002 <002 <002 <002 <002 <0.02
Nickel - 110 28,000 150 41,000 7.2 0.53 089 065J 073J 048J  1.1J 1.1J
Potassium - - - - - 1540 43.9 60.7 61.0 68.9 51.0 112 107 J
Selenium - 390 10,000 390 10,000  0.82 <051 <054 <052 <051 <047 <052 <0.29
Silver - 390 9,100 390 10,000 <057 <037 <039 <037 <037 <034 <038 <005
Sodium - - - - - 290 308 257 782 584 900 573 <1170
Tin 5.4 44,000 660,000 47,000 100,000 <27 <18 <16 <18 <14 <12 <16 <13
Vanadium 3.1 15 7,400 550 14,000 266 2.8 2.0 224 1.8J 244 3.6 3.1
Zinc 4.9 23,000 560,000 23,000 100,000 28.0J  4.5J 5.0J 6.8 J <35 <3.9 6.4J 9.4J

See notes at end of table.
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Table 5-3 (Continued)

Group 1V RCRA Facility Investigation
Naval Station Mayport
Mayport, Florida

Summary of Subsurface Soil Detections for Metais

FDEP FDEP |Region IX} Region IX MPT-G4-SU-
Analyte Bsc' SCTL SCTL PRG PRG 57-03 58-05 59-05 60-05 61-05 62-05 63-05 64-05
Res.? Ind.? Res.’ Ind.? 7/13/00 | 7/13/00 | 7/13/00 | 7/13/00 | 7/13/00 | 7/14/00 | 7/14/00 | 7/14/00

Metals (USEPA Method SW846 6010B) mg/kq
Aluminum - 72,000 - 76,000 100,000 655 913 1020 378 706 1290 912 391
Antimony - 26 240 31 820 0.33J <024 <022 <025 <028 <022 <022 <024
Arsenic 0.70 0.8 3.7 0.39 2.7 0.91 0.96 0.60 0.52 0.41 1.2 1.1 0.45
Barium 7.2 110 87,000 5,400 100,000 10.3 3.1 3.1 2.8 28 5.8 6.2 494
Cadmium - 75 1,300 37 810 0.14J <002 <002 <003 <003 <002 003J <002
Calcium - - - - - 69800J 28900J 15000J 29800J 36200J 82800J 78200J 1400004
Chromium 2.7 210 420 30 64 324 3.2 3.1 21 2.6J 3.84J 3.4J 1.8J
Cobalt 0.8 4,700 110,000 4,700 100,000 0.32J 0.29 0.29 0.11 0.21J 0314 0.37 J 0.134J
Copper 2.1 110 76,000 2,900 76,000 224 <073 <072 <037 <039 097J 3.4 < 0.51
fron - 23,000 480,000 23,000 100,000 1610 1310 1270 621 656 2030 1160 668
Lead 1.66 400 920 400 1,000 57.94 1.2d 1.3J 0.79 J 0.56 J 2.0J 244 0.24J
Magnesium - - - - - 308 1100 227 180 441 605 544 765
Manganese - 1,600 22,000 1,800 26,000 23.9 25.1 14.4 7.9 11.0 25.1 28.9 30.5
Mercury 0.05 34 26 23 610 <0.02 <002 <002 <002 <002 <0.02 0.05 < 0.02
Nickel - 110 28,000 150 41,000 274 0.89 1.0 0.60 0.70J 1.34J 1.1d 1.5J
Potassium - -- - - - 109 J 114 J 116 J <657 96.9J 126 J 95.8 J <73.8
Selenium - 390 10,000 390 10,000 <029 <0.30 0.37 0.41 <03 <027 0414 < 0.31
Silver - 390 9,100 390 10,000 <0.05 <005 <005 <005 <006 <004 <005 <005
Sodium - - - - - <1350 <608 <599 <574 <814 <1450 <995 <1470
Tin 5.4 44,000 660,000 47,000 100,000 <1.6 <1.3 <12 <13 <1.8 <12 <14 <11
Vanadium 3.1 15 7,400 550 14,000 7.1 2.8 2.8 1.5 1.9 5.6 3.6 1.7 4
Zinc 4.9 23,000 560,000 23,000 100,000 21.7J 14.1J <6.8 <3.0 <35 3254 12.0J <7.9

See notes at end of table.
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Table 5-3 (Continued)
Summary of Subsurface Soil Detections for Metals

Group IV RCRA Facility Investigation
Naval Station Mayport
Mayport, Florida

FDEP FDEP |Region IX|Region IX MPT-G4-SU-
Analyte Bsc' SCTL SCTL PRG PRG 65-05 66-05 67-05 DUO1 DU02 puo3 DUO4 DU0s
Res.? Ind.? Res? Ind.? 7/14/00 | 3/5/01 3/5/01 | 6/29/00 | 7/6/00 | 7/13/00 | 7/14/00 | 7/14/00

Metals (USEPA Method SW846 6010B) mg/kg
Aluminum - 72,000 - 76,000 100,000 254 6844J 2290J 907 J 671J 744 692 233
Antimony - 26 240 31 820 <0.25 <0.58 <0.67 <0.40 <037 <023 <022 <025
Arsenic 0.70 0.8 3.7 0.39 2.7 <0.26 0.58 1.6 1.4 0.54 0.58 0.68 0.28
Barium 7.2 110 87,000 5400 100,000 3.2 4.8 55 6.1 6.8 2.8 3.84J 2.8
Cadmium - 75 1,300 37 810 <0.03 <011 <0069 <007 0.06J <002 004J <003
Calcium - - - - - 16,800J 22,000 31,000 75,300 83,300J 19,600J) 98,600J 18,700J
Chromium 2.7 210 420 30 64 1.8 28 5.0 354 26J 2.5 24J 1.4
Cobalt 0.8 4,700 110,000 4,700 100,000 <0.06 0.32 0.63 057J  0.17J 0.20 020J <0.06
Copper 2.1 110 76,000 2,900 76,000 <0.57 6.6J 1.2J 1.3J <1.3 <053 2.1J <0.55
Iron - 23,000 480,000 23,000 100,000 341 7.36 2,420  1,330J 874 846 1,020 358
Lead 1.66 400 920 400 1,000 52J 2.7 2.3 1.4 1.8J 1.0J 14J 21J
Magnesium - -- - - - 64.4 153 538 249 609 210 663 67.3
Manganese - 1,600 22,000 1,800 26,000 3.8 8.4 275 2044 287J 12.3 19.3 3.2
Mercury 0.05 3.4 26 23 610 <0.02 <0.019 <0.022 0.01 <0.02 <0.02 0.02 <0.02
Nickel - 110 28,000 150 41,000 0.35 0.79 15 1.0J 0.63J 1.3 1.3J 0.36
Potassium - - -- - - <29.6 <46.5 184 74.8 67.8 8134 822J <312
Selenium - 390 10,000 390 10,000 < 0.31 <0.49 <056 <055 <059 <0.28 0.27 < 0.31
Silver - 390 9,100 390 10,000 < 0.05 <0.18 <020 <011 <012 <0.05 0.04 <0.05
Sodium - - - - - < 494 126 253 <771 < 881 <793 1550J <609
Tin 54 44,000 660,000 47,000 100,000 <1.7 <13 <0.91 <1.6 <14 <0.95 <11 <18
Vanadium 3.1 15 7,400 550 14,000 1.8 2.1 55 4.1 2.6J 2.1 26J 1.3
Zinc 4.9 23,000 560,000 23,000 100,000 <5.2 <6.4 <74 <38 8.3J 17.6 J 9.1J <32
Notes:

'Background screening concentration (BSC), Technical Memorandum, TtNUS, 2000
*FDEP SCTLs taken from Chapter 62-777, FAC.

SUSEPA Region IX RPGs
J = Indicates the presence of a chemical at a concentration less than the reporting limit and greater than the method detection limit.

BOLD = items exceed target levels.
-- - no defined target value
< = Constituent concentration is less than the detection limit.

Res - Residental
Ind. - Industrial
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Hexachlorobenzene was detected above the FDEP SCTL industrial criterion and at a concentration
equivalent to its FDEP SCTL leaching criterion in one sample. Neither constituent was detected in the

groundwater samples collected from the sample locations where the subsurface soil detections occurred.

Inorganics

Arsenic, copper, and vanadium were reported at values exceeding FDEP SCTL residential criteria.
Copper and vanadium were singular occurances; however, arsenic was prevalent with 35 detections
above FDEP SCTL residential criteria and one detection above FDEP SCTL industrial criteria. There
were no detections above the leachibility SCTL. Groundwater screening results for these locations

suggest that arsenic has not leached into the groundwater at levels exceeding the FDEP GCTL.

5.3.1.2 Groundwater Screening Results

Target analytes detected in the groundwater screening samples consisted of VOCs, SVOCs, and

inorganics. A discussion of each is presented below.

5.3.1.21 Volatile Organic Compounds

Seventeen VOCs were detected in the groundwater screening samples with one VOC above FDEP
groundwater cleanup target levels (GCTLs) and eight VOCs above USEPA Region IX PRGs. There were
no detections above USEPA maximum contaminant levels (MCLs). A summary of VOC detections in the
groundwater screening samples collected for Group IV is presented in Table 5-4. VOC and SVOC
concentrations exceeding GCTLs in DPT groundwater grab samples are provided on Figure 5-2. The

analytical results are discussed below.

Benzene was detected in sample MPT-G4-GW26-05 [1.2 micrograms per liter (ug/L)] above the GCTL
(1 pg/L) and USEPA Region IX PRG (0.41 ug/L). The USEPA MCL for benzene is 5 pg/L.

Seven constituents exceeded only MCL values as follows: 1,1,2,2-tetrachloroethane; 1,1-dichloroethene;

1,2-dichloroethane; cis-1,2-dichloroethene; trans-1,2-dichloroethene; trichloroethene; and vinyl chloride
were reported at values exceeding USEPA Region IX PRGs, but were below FDEP GCTLs.

04JAX0063 5-27 CTO 0091
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TABLE 5-4
Groundwater Screening Analytical Results Summary for VOCs
Group IV RCRA Field Investigation
Naval Station Mayport
Mayport, Florida
USEPA MPT-G4-GW-
Detected Analyte FDEP1 Region IX USEP;A 01-11 | 02-05 | 03-05 | 04-04 | 05-04 | 06-07 | 07-05 | 08-05
GCTL PRG’ MCL Jun-00 | Jun-00 | Jun-00 | Jun-00 | Jun-00 | Jun-00 | Jun-00 | Jun-00
VOCs (USEPA 8260B L
1,1,2,2-Tetrachloroethane 0.2 0.055 - <1 <1 3 <1 <1 <1 <1 <1
1,1-Dichloroethane 70 810 - <1 <1 <1 <1 <1 <1 <1 <1
1,1-Dichloroethene 7 0.046 7 <1 <1 <1 <1 <1 <1 <1 <1
1,2-Dichioroethane 3 0.12 5 <1 <1 <1 <1 <1 <1 <1 <1
1,2-Dichloroethene, cis 70 1,000 70 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichloroethene, trans 100 20 100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichloroethene (total) 70 61 70 <1 <1 <1 <1 <1 <1 <1 <1
2-Butanone 4,200 120 100 <10 <10 <10 0.67J <10 0.68J <10 0.66J
o 2-Hexanone 280 - - <10 <10 <10 <10 <10 <10 <10 <10
@ 4-Methyl-2-pentanone 560 160 - <10 <10 <10 <10 <10 <10 <10 <10
Benzene 1 0.41 5 <1 <1 <1 <1 <1 <1 <1 <1
Carbon disulfide 700 160 - 0.43J 0.18J 0.23J <1 0.29J <1 <1 <1
Chlorobenzene 100 110 100 <1 <1 <1 <1 <1 <1 <1 <1
Chloromethane 1 0.41 5 0.28J 0.73J 0.32J 0.234 0.36J 0.43J 0.48J 0.48J
Methyl tertiary butyl ether 27 1.5 - <5 <5 <5 <5 <5 <5 <5 <5
Trichloroethene 3 1.6 5 <1 <1 <1 <1 <1 <1 <1 <1
Vinyl chloride 1 0.02 2 <1 <1 <1 <1 <1 <1 <1 <1
See notes at end of table.
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TABLE 5-4 (Continued)

Groundwater Screening Analytical Results Summary for VOCs

Group IV RCRA Field investigation
Naval Station Mayport
Mayport, Florida

FDEP | USEPA | ysepa MPT-G4-GW-
Detected Analyte GOTL! Region IX MoL® 09-11 10-10 11-05 12-05 13-06 14-10 15-09 16-08
PRG® Jun-00 | Jun-00 | Jul-00 Jul-00 Jul-00 Jul-00 Jul-00 Jul-00

VOCs (USEPA 8260B) ua/L

1,1,2,2-Tetrachloroethane 0.2 0.055 -- <1 <1 <1 <1 <1 <1 <1 <1
1,1-Dichloroethane 70 810 -~ <1 <1 <1 <1 <1 <1 <1 <1
1,1-Dichloroethene 7 0.046 7 <1 <1 <1 <1 <1 <1 <1 <1
1,2-Dichloroethane 3 0.12 5 <1 <1 <1 <1 <1 <1 <1 <1
1,2-Dichloroethene, cis 70 1,000 70 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichloroethene, trans 100 20 100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichloroethene (total) 70 61 70 <1 <1 <1 <1 <1 <1 <1 <1
2-Butanone 4,200 120 100 <10 <10 0.7 <10 <1 0.67J <10 <10
2-Hexanone 280 - - <10 <10 <10 <10 <10 <10 <10 <10
4-Methyl-2-pentanone 560 160 - <10 <10 <10 <10 <10 <10 <10 <10
Benzene 1 0.41 5 <1 <1 <1 <1 <1 <1 <1 <1
Carbon disulfide 700 160 - <1 0.11J 0.21J <1 0.14J 0.24J <1 <1
Chlorobenzene 100 110 100 <1 <1 <1 <1 <1 <1 <1 <1
Chloromethane 1 0.41 5 0.31J <1 0.37J 0.33J 0.42J 0.17J 0.41J <1
Methyl tertiary butyl ether 2.7 15 - <5 <5 <5 <5 <5 <5 <5 <5
Trichloroethene 3 1.6 5 <1 <1 <1 <1 <1 <1 <1 <1
Vinyl chioride 1 0.02 2 <1 <1 <1 <1 <1 <1 <1 <1

See notes at end of table.
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TABLE 5-4 (Continued)

Groundwater Screening Analytical Results Summary for VOCs

Group IV RCRA Field Investigation
Naval Station Mayport
Mayport, Florida

FoEP | USEPA | ysepa MPT-G4-GW-
Detected Analyte GeTL! Region IX MeL® 17-09 |17-09 DU| 18-09 19-10 | 20-11 21-08 | 22-08 | 23-08
PRG? Jun-00 | Jun-00 | Jun-00 | Jun-00 | Jun-00 | Jun-00 | Jun-00 | Jun-00
VOCs (USEPA 8260B) ug/L.
1,1,2,2-Tetrachloroethane 0.2 0.055 -- <1 <1 <1 <1 <1 <1 <1 <1
1,1-Dichloroethane 70 810 -~ <1 <1 <1 <1 <1 <1 <1 <1
1,1-Dichloroethene 7 0.046 7 <1 <1 <1 <1 <1 <1 <1 <1
1,2-Dichloroethane 3 0.12 5 <1 <1 <1 <1 <1 <1 <1 <1
1,2-Dichlorosthene, cis 70 1,000 70 <0.5 <0.5 <0.5 <0.5 0.58 0.64 1.9 0.93
1,2-Dichloroethene, trans 100 20 100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichloroethene (total) 70 61 70 <1 <1 <1 <1 <1 <1 1.9 0.93J
2-Butanone 4,200 120 100 <10 <10 <10 <10 <10 <10 <10 <10
2-Hexanone 280 -~ -~ <10 <10 <10 <10 <10 <10 <10 <10
4-Methyl-2-pentanone 560 160 - <10 <10 0.6J <10 <10 <10 <10 <10
Benzene 1 0.41 5 <1 <1 <1 <1 <1 <1 <1 <1
Carbon disulfide 700 160 -- <1 <1 <1 <1 <1 <1 <1 <1
Chlorobenzene 100 110 100 <1 <1 0.14J <1 <1 <1 <1 <1
Chloromethane 1 0.41 5 0.22J 0.37J 0.37J <1 0.17J 0.24 0.2J 0.24J
Methy! tertiary butyl ether 2.7 15 - <5 <5 <5 <5 <5 <5 <5 <5
Trichloroethene 3 1.6 5 <1 <1 <1 <1 <1 <1 <1 <1
Vinyl chloride 1 0.02 2 <1 <1 <1 <1 <1 <1 0.87J 0.36J

See notes at end of table.
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TABL.E 5-4 (Continued)
Groundwater Screening Analytical Results Summary for VOCs

Group IV RCRA Field Investigation

Naval Station Mayport

Mayport, Florida

FDEP | USEPA | ysepa MPT-G4-GW-
Detected Analyte 1 Region IX 3 24-08 25-07 26-05 27-08 28-05 128-05 DU} 29-05 30-07
GCTL PRG? MCL Jul-00 Jul-00 Jul-00 Jul-00 Jul-00 Jul-00 Jul-00 Jul-00

VOCs (USEPA 8260B) ug/L

1,1,2,2-Tetrachloroethane 0.2 0.055 -~ <1 <1 <1 <1 <1 <1 <1 <1
1,1-Dichloroethane 70 810 - <1 <1 <1 <1 <1 <1 <1 <1
1,1-Dichloroethene 7 0.046 7 <1 <1 <1 <1 <1 <1 <1 <1
1,2-Dichloroethane 3 0.12 5 <1 <1 <1 <1 <1 <1 <1 <1
1,2-Dichloroethene, cis 70 1,000 70 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichloroethene, trans 100 20 100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichloroethene (total) 70 61 70 <1 <1 <1 <1 <1 <1 <1 <1
2-Butanone 4,200 120 100 <10 <10 <10 <10 <10 <10 <10 <10
2-Hexanone 280 - -~ <10 <10 <10 <10 <10 <10 <10 <10
4-Methyl-2-pentanone 560 160 - <10 <10 <10 <10 <10 <10 <10 <10
Benzene 1 0.41 5 <1 <1 1.2 <1 <1 <1 <1 <1
Carbon disulfide 700 160 - 0.45J 0.21J 0.27J 0.29J <1 <1 <1 <1
Chlorobenzene 100 110 100 <1 <1 <1 <1 <1 <1 <1 <1
Chioromethane 1 0.41 5 0.17J <1 <1 <1 0.244 0.2 <1 <1
Methyl tertiary butyl ether 27 1.5 - <5 <5 <5 <5 <5 <5 <5 <5
Trichloroethene 3 1.6 5 <1 <1 <1 <1 <1 <1 <1 <1
Vinyl chloride 1 0.02 2 <1 <1 <1 <1 <1 <1 <1 <1

See notes at end of table.
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TABLE 5-4 (Continued)

Groundwater Screening Analytical Results Summary for VOCs

Group IV RCRA Field Investigation

Naval Station Mayport
Mayport, Florida

FDEP US.EPA USEPA MPT-G4-GW-
Detected Analyte GoTL! Region IX MoL® 31-09 | 32-07 | 33-06 | 34-05 | 35-05 | 36-05 | 37-05 | 38-04
PRG? Jul-00 Jul-00 Jul-00 Jul-00 Jul-00 Jul-00 Jul-00 Jul-00

VOCs (USEPA 8260B) ug/L

1,1,2,2-Tetrachloroethane 0.2 0.055 - <1 <1 <1 <1 <1 <1 <1 <1
1,1-Dichloroethane 70 810 -- 14 <1 <1 0.63J <1 <1 <1 <1
1,1-Dichloroethene 7 0.046 7 <t <1 <1 0.63J <1 <1 <1 <1
1,2-Dichloroethane 3 0.12 5 0.11J <1 <1 <1 <1 <1 <1 <1
1,2-Dichloroethene, cis 70 1,000 70 5.8 <0.5 <0.5 0.8 <0.5 <0.5 <0.5 <0.5
1,2-Dichloroethene, trans 100 20 100 0.89 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichloroethene (total) 70 61 70 6.7 <1 <1 <1 <1 <1 <1 <1
2-Butanone 4,200 120 100 <10 <10 <10 <10 <10 <10 <10 <10
2-Hexanone 280 - - <10 <10 <10 <10 <10 <10 <10 <10
4-Methyl-2-pentanone 560 160 - <10 <10 <10 <10 <10 <10 <10 <10
Benzene 1 0.41 5 <1 <1 <1 <1 <1 <1 <1 <1
Carbon disulfide 700 160 - <1 <1 <1 <1 <1 <1 <1 <1
Chlorobenzene 100 110 100 <1 <1 <1 <1 <1 <1 <1 <1
Chloromethane 1 0.41 5 0.7J <1 <1 <1 <1 <1 <1 <1
Methyl tertiary butyl ether 2.7 1.5 - <5 <5 <b <5 <5 <5 <5 <5
Trichloroethene 3 1.6 5 0.37J <1 <1 <1 <1 <1 <1 <1
Vinyl chloride 1 0.02 2 <1 <1 <1 <1 <1 <1 <1 <1

See notes at end of table.
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TABLE 5-4 (Continued)
Groundwater Screening Analiytical Results Summary for VOCs

Group IV RCRA Field Investigation
Naval Station Mayport
Mayport, Florida

FDEP US-EPA USEPA MPT-G4-GW-
Detected Analyte GeTL! Region IX meL? 39-04 40-04 41-06 42-04 43-04 44-04 45-07 46-07
PRG? Jul-00 Jul-00 Jul-00 Jul-00 Jul-00 Jul-00 Jul-00 Jul-00

VOCs (USEPA 8260B L

1,1,2,2-Tetrachloroethane 0.2 0.055 - <1 <1 <1 <1 <1 <1 <1 <1
1,1-Dichloroethane 70 810 -- <1 <1 <1 <1 <1 <1 <1 <1
1,1-Dichloroethene 7 0.046 7 0.17J <1 <1 <1 <1 <1 <1 <1
1,2-Dichioroethane 3 0.12 5 <1 <1 <1 <1 <1 <1 <1 <1
1,2-Dichloroethene, cis 70 1,000 70 <0.5 <0.5 <05 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichioroethene, trans 100 20 100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichioroethene (total) 70 61 70 <1 <1 <1 <1 <1 <1 <1 <1
2-Butanone 4,200 120 100 <10 <10 <10 <10 <10 <10 <10 <10
2-Hexanone 280 - -~ <10 <10 <10 <10 <10 <10 <10 <10
4-Methyl-2-pentanone 560 160 -- <10 <10 <10 <10 <10 <10 1J <10
Benzene 1 0.41 5 <1 <1 <1 <1 <1 <1 <1 <1
Carbon disulfide 700 160 - <1 0.11J <1 <1 0.44J 0.34J 0.26J <1
Chlorobenzene 100 110 100 <1 <1 <1 <1 <1 <1 <1 <1
Chiloromethane 1 0.41 5 <1 <1 <1 <1 <1 <1 <1 <1
Methyl tertiary butyl ether 2.7 15 -~ <5 <5 <5 <5 <5 <5 <5 <5
Trichloroethene 3 1.6 5 <1 <1 <1 <1 <1 <1 <1 <1
Vinyl chloride 1 0.02 2 <1 <1 <1 <1 <1 <1 <1 <1

See notes at end of table.
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TABLE 5-4 (Continued)
Groundwater Screening Analytical Results Summary for VOCs

Group IV RCRA Field Investigation
Naval Station Mayport
Mayport, Florida

FDEP | USEPA | ysepa MPT-G4-GW-
Detected Analyte GeTL! Region IX moL® |-47:07 | 4807 | 49-07 | 50-05 | 51-05 | 52:05 | 53-05 | 54-05
PRG? Jul-00 Jul-00 Jul-00 Jul-00 Jul-00 Jul-00 Jul-00 Jul-00

VOCs (USEPA 8260B) ua/L
1,1,2,2-Tetrachloroethane 0.2 0.055 - <1 <1 <1 <1 <1 <1 <1 <1
1,1-Dichloroethane 70 810 - <1 <1 <1 <1 1.2 0.46J 0.27J <1
1,1-Dichiloroethene 7 0.046 7 <1 <1 <1 <1 1.3 0.46J 0.17J <1
1,2-Dichloroethane 3 0.12 5 <1 <1 <1 <1 <1 <1 <1 <1
1,2-Dichloroethene, cis 70 1,000 70 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichloroethene, trans 100 20 100 <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5 <0.5
1,2-Dichloroethene (total) 70 61 70 <1 <1 <1 <1 <1 <1 <1 <1
2-Butanone 4,200 120 100 <10 <10 <10 <10 <10 <10 <10 <10
2-Hexanone 280 -- - <10 <10 <10 <10 <10 <10 <10 <10
4-Methyl-2-pentanone 560 160 -~ <10 <10 <10 <10 <10 <10 <10 <10
Benzene 1 0.41 5 <1 <1 <1 <1 <1 <1 <1 <1
Carbon disulfide 700 160 - 0.43J <1 <1 <1 <1 0.15J <1 <1
Chiorobenzene 100 110 100 <1 <1 <1 <1 <1 <1 <1 <1
Chloromethane 1 0.41 5 <1 <1 <1 0.3J <1 0.36J 0.58J 0.384
Methyl tertiary butyl ether 2.7 1.5 - <5 <5 <5 <5 0.42J <5 <5 <5
Trichloroethene 3 1.6 5 <1 <1 <1 <1 <1 <1 <1 <1
Vinyl chioride 1 0.02 2 <1 <1 <1 <1 <1 <1 <1 <1

See notes at end of table.
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TABLE 5-4 (Continued)

Groundwater Screening Analytical Results Summary for VOCs

Group IV RCRA Field Investigation

Naval Station Mayport
Mayport, Florida

FDEP | YUSEPA | ysEpaA MPT-G4-GW-
Detected Analyte GeTL! Region IX MCLS 55-05 56-05 57-05 58-05 59-05 [59-05DU] 60-05 61-05
PRG? Jul-00 Jul-00 Jul-00 Jul-00 Jul-00 Jul-00 Jul-00 Jul-00

VOCs (USEPA 8260B) ug/L
1,1,2,2-Tetrachloroethane 0.2 0.055 - <1 <1 0.093J <1 <1 <1 <1 <1
1,1-Dichioroethane 70 810 - <1 <1 <1 <1 <1 <1 <1 <1
1,1-Dichloroethene 7 0.046 7 <1 <1 <1 <1 <1 <1 <1 <1
1,2-Dichloroethane 3 0.12 5 <1 <1 <1 <1 <1 <1 <1 <1
1,2-Dichloroethene, cis 70 1,000 70 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichloroethene, trans 100 20 100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichioroethene (total) 70 61 70 <1 <1 <1 <1 <1 <1 <1 <1
2-Butanone 4,200 120 100 <10 <10 <10 <10 <10 <10 <10 0.76J
2-Hexanone 280 - - <10 <10 <10 <10 <10 <10 1.5J <10
4-Methyl-2-pentanone 560 160 -- <10 0.57J <10 <10 <10 <10 0.68J 0.83J
Benzene 1 0.41 5 <5 <1 <1 <1 <1 <1 <1 <1
Carbon disulfide 700 160 - <1 <1 <1 1.1 <1 <1 <1 <1
Chiorobenzene 100 110 100 <1 <1 <1 <1 <1 <1 <1 <1
Chloromethane 1 0.41 5 0.41J 0.37J 0.88J <1 <1 <1 <1 0.35J
Methyl tertiary butyl ether 2.7 15 - <5 <5 <5 <5 <5 <5 <5 <5
Trichloroethene 3 1.6 5 <1 <1 <1 <1 <1 <1 <1 <1
Vinyl chloride 1 0.02 2 <1 <1 <1 <1 <1 <1 <1 <1

See notes at end of table.
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g TABLE 5-4 (Continued)
& Groundwater Screening Analytical Results Summary for VOCs
Group IV RCRA Field Investigation
Naval Station Mayport
Mayport, Florida
FDEP US_EPA USEPA MPT-G4-GW-
Detected Analyte GCTL! Region IX MCL® 62-05 | 63-05 |63-05DU| 64-05 65-05 |65-05 DU] 66-05 67-05
PRG? Jul-00 Jul-00 Jul-00 Jul-00 Jul-00 Jul-00 | Mar-01 | Mar-01
|IVOCs (USEPA 8260B) pa/L
1,1,2,2-Tetrachloroethane 0.2 0.055 - <1 <1 <1 <1 <10 <10 <1 <1
1,1-Dichloroethane 70 810 -- <1 <1 <1 <1 <10 <10 1.8 <1
1,1-Dichloroethene 7 0.046 7 0.144 <1 <1 <1 <10 <10 <1 <1
1,2-Dichloroethane 3 0.12 5 <1 <1 <1 <1 <10 <10 <1 <1
1,2-Dichloroethene, cis 70 1,000 70 <0.5 <0.5 <0.5 <0.5 <5 <5 <0.5 <0.5
1,2-Dichloroethene, trans 100 20 100 <0.5 <0.5 <0.5 <0.5 <5 <5 <0.5 <0.5
1,2-Dichloroethene (total) 70 61 70 <1 <1 <1 <1 <10 <10 <1 <1
2-Butanone 4,200 120 100 <10 <10 <10 <10 <100 <100 <10 <10
a 2-Hexanone 280 -- - <10 <10 <10 <10 <100 <100 <10 <10
8 4-Methyl-2-pentanone 560 160 - <10 <10 <10 <10 <100 <100 <10 <10
Benzene 1 0.41 5 <1 <1 <1 <1 <10 <10 <1 <1
Carbon disulfide 700 160 -- <1 <1 <1 <1 <10 <10 <1 <1
Chlorobenzene 100 110 100 <1 <1 <1 <1 <1 <1 <1 <1
Chloromethane 1 0.41 5 0.65J 0.42J 0.68J 0.56J <10 <10 <1 <1
Methyl tertiary butyl ether 2.7 1.5 - <5 <5 <5 <5 <50 <50 <5 <5
Trichloroethene 3 1.6 5 <1 <1 <1 <1 <10 <10 <1 <1
Vinyl chloride 1 0.02 2 <1 <1 <1 <1 <10 <10 <1 <1
Notes:
'FDEP GCTLs, Chapter 62-777, FAC, August 1999
2USEPA Region X PRGs, November 2000
SUSEPA MCLs, National Primary Drinking Water Standards, December 1999
J - indicates the presence of a chemical at a concentration less than the reporting limit and greater than the method detection limit
< - result is less than the method detection limit
9]
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5.31.2.2 Semivolatile Organic Compounds

The groundwater screening samples consisted of 14 different SVOCs with two detected above FDEP
GCTLs, three above USEPA Region IX PRGs, and one above USEPA MCLs. Table 5-5 presents a
summary of SVOC detections in the Group IV groundwater screening samples, and concentrations

exceeding GCTL values are provided on Figure 5-2. The analytical results are discussed below.

Bis(2-ethylhexyl)phthalate was detected in sample MPT-G4-GW-17-09 (26 ug/L) above the FDEP GCTL
(6 pg/L), USEPA Region IX PRG (4.8 ug/L), and USEPA MCL (6 ug/L).

Carbazole was detected in sample MPT-G4-GW-27-08 (20 ug/L) above the GCTL (4 pg/L) and USEPA
Region IX PRG (0.03 pg/L). There is not an MCL for carbazole.

1,4-Dichlorobenzene was reported at a value of 1.1 pg/L (estimated) in a duplicate sample of
MPT-G4-GW-17-09, exceeding the USEPA Region IX PRG of 0.5 ug/L, but below the FDEP GCTL and
USEPA MCL of 75 ug/L.

5.3.1.2.3 Inorganics

Eighteen inorganics were detected in the groundwater screening samples with six above background
screening values, six above FDEP GCTLs, one above USEPA Region IX PRGs, and two above USEPA
MCLs. There are no background screening values for six of the inorganic analytes detected in the
groundwater screening samples. A summary of inorganic detections in the groundwater screening

samples collected for Group IV is presented in Table 5-6. The analytical results are discussed below.

Aluminum was detected in samples MPT-G4-GW-42-04 (851 ug/L) and 44-04 (248 pug/L) above the FDEP
GCTL (200 pg/L). There is not a background screening value or an USEPA MCL for aluminum.

Arsenic was detected in one sample MPT-G4-GW-25-07 (161 ug/L) above the FDEP GCTL (50 ng/L) and
the USEPA MCL (5 pg/L). All arsenic detections reported (25 total) exceeded the USEPA Region IX PRG
(0.045 ug/L). ltis likely that additional samples had arsenic concentrations exceeding the USEPA Region
IX PRG because the detection limit achieved by the laboratory (minimum 2.9 pg/L was higher than the

PRG. There were four arsenic results above the background screening value (9.8 pg/L).

04JAX0063 5-38 CTO 0091
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TABLE 5-5

Groundwater Screening Analytical Results Summary for SVOCs

Group IV RCRA Field Investigation

Naval Station Mayport
Mayport, Florida

FDEP US‘EPA USEPA MPT-G4-GW-
Detected Analyte aeTL! Region IX MCL® 01-11 02-05 | 03-05 | 04-04 | 05-04 | 06-07 | 07-05 | 08-05
PRG’ Jun-00 | Jun-00 | Jun-00 | Jun-00 | Jun-00 | Jun-00 | Jun-00 | Jun-00
SVOCs (USEPA 8270C) ug/L
Bis(2-ethylhexyl)phthalate 6 4.8 6 <5 <5 <5 <5.1 <5 <5 <5 <5
Acenaphthene 20 370 -- <10 <10 <10 <10 <10 <10 <10 <10
Anthracene 2100 1800 -- <10 <10 <10 <10 <10 <10 <10 <10
Carbazole 4 3.4 -- <10 <10 <10 <10 <10 <10 <10 <10
Fluoranthene 280 1500 - <10 <10 <10 <10 <10 <10 <10 <10
Fluorene 280 240 -- <10 <10 <10 <10 <10 <10 <10 <10
Naphthalene 20 6.2 - <10 <10 <10 <10 <10 <10 <10 <10
Phenanthrene 210 - - <10 <10 <10 <10 <10 <10 <10 <10
Phenol 10 22000 - <10 <10 <10 <10 <10 <10 <10 <10
Pyrene 210 180 -- <10 <10 <10 <10 <10 <10 <10 <10
Pyridine 7 36 -- <10 <10 <10 <10 <10 <10 <10 <10
1,4-Dichlorobenzene 75 05 75 <10 <10 <10 <10 <10 <10 <10 <10
2-Methylnaphthalene 20 - - <10 <10 <10 <10 <10 <10 <10 <10
3-Methylphenol 35 1800 -- <10 <10 <10 <10 <10 <10 <10 <10

See notes at end of table.
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TABLE 5-5 (Continued)

Groundwater Screening Analytical Results Summary for SVOCs

Group IV RCRA Field Investigation
Naval Station Mayport
Mayport, Florida

FDEP | USEPA | sEPA MPT-G4-GW-
Detected Analyte GCTL' Region IX MCL® 09-11 10-10 11-05 12-05 13-06 14-10 15-09 16-08
PRG? Jun-00 | Jun-00 Jul-00 Jul-00 Jul-00 Jul-00 Jul-00 Jul-00
SVOCs (USEPA 8270C) ug/L
Bis(2-ethylhexyl)phthalate 6 48 6 <7.7 <5 <9.1 <5 <5 <5 <5 <5
Acenaphthene 20 370 -- <10 <10 <10 <10 <10 <10 <10 <10
Anthracene 2100 1800 - <10 <10 <10 <10 <10 <10 <10 <10
Carbazole 4 3.4 -- <10 <10 <10 <10 <10 <10 <10 <10
Fluoranthene 280 1500 - <10 <10 <10 <10 <10 <10 <10 <10
Fluorene 280 240 - <10 <10 <10 <10 <10 <10 <10 <10
Naphthalene 20 6.2 - <10 <10 <10 <10 <10 <10 <10 <10
Phenanthrene 210 - -~ <10 <10 <10 <10 <10 <10 <10 <10
Phenol 10 22000 - <10 <10 <10 <10 <10 <10 <10 <10
Pyrene 210 180 - <10 <10 <10 <10 <10 <10 <10 <10
Pyridine 7 36 - <10 <10 <10 <10 <10 <10 <10 <10
1,4-Dichlorobenzene 75 0.5 75 <10 <10 <10 <10 <10 <10 <10 <10
2-Methylnaphthalene 20 - -- <10 <10 <10 <10 <10 <10 <10 <10
3-Methylphenol 35 1800 - <10 <10 <10 <10 <10 <10 <10 <10

See notes at end of table.
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TABLE 5-5 (Continued)

Groundwater Screening Analytical Results Summary for SVOCs

Group 1V RCRA Field Investigation

Naval Station Mayport
Mayport, Florida

FDEP US'EPA USEPA MPT-G4-GW-
Detected Analyte GeTL! Region IX McL® 17-09 [17-09 DU| 18-09 19-10 20-11 21-08 22-08 23-08
PRG® Jun-00 | Jun-00 | Jun-00 | Jun-00 | Jun-00 | Jun-00 | Jun-00 | Jun-00
SVOCs (USEPA 8270C) ug/L.
Bis(2-ethylhexyl)phthalate 6 4.8 6 26 <5 <5 <5 <5 <5 2.9J <5
Acenaphthene 20 370 - <10 <10 <10 <10 <10 <10 <10 <10
Anthracene 2100 1800 - <10 <10 <10 <10 <10 <10 <10 <10
Carbazole 4 34 -- <10 <10 <10 <10 <10 <10 <10 <10
Fluoranthene 280 1500 - <10 <10 <10 <10 <10 <10 <10 <10
Fluorene 280 240 - <10 <10 <10 <10 <10 <10 <10 <10
Naphthalene 20 6.2 - <10 <10 <10 <10 <10 <10 <10 <10
Phenanthrene 210 - - <10 <10 <10 <10 <10 <10 <10 <10
Phenol 10 22000 -- <10 <10 <10 <10 <10 <10 <10 <10
Pyrene 210 180 -- <10 <10 <10 <10 <10 <10 <10 <10
Pyridine 7 36 - <10 <10 <10 <10 <10 <10 <10 <10
1,4-Dichlorobenzene 75 05 75 <10 1.1J <10 <10 <10 <10 <10 <10
2-Methylnaphthalene 20 - -- <10 <10 <10 <10 <10 <10 <10 <10
3-Methylphenol 35 1800 -- <10 <10 <10 <10 <10 <10 <10 <10

See notes at end of table.
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TABLE 5-5 (Continued)
Groundwater Screening Analytical Results Summary for SVOCs

Group IV RCRA Field Investigation

Naval Station Mayport

Mayport, Florida

FDEP US}EPA USEPA MPT-G4-GW-
Detected Analyte GeTL! Region IX MeL? 24-08 | 25-07 | 26-05 | 27-08 | 28-05 [28-05DU| 29-05 | 30-07
PRG? Jul-00 | Jul-00 } Jul-00 | Jul-00 | Jul-00 | Jul-00 | Jul-00 | Jul-00
SVOCs (USEPA 8270C) pa/L
Bis(2-ethythexyl)phthalate 6 4.8 6 <5 <5 2.3J 2.6J <5 <5 2.1 <5
Acenaphthene 20 370 - <10 <10 <10 6.1J <10 <10 <10 <10
Anthracene 2100 1800 - <10 <10 <10 1.7J <10 <10 <10 <10
Carbazole 4 34 - <10 <10 <10 20 <10 <10 <10 <10
Fluoranthene 280 1500 - 2.7J <10 <10 5.5J <10 <10 <10 <10
Fluorene 280 240 - <10 <10 5.24 3.4J <10 <10 <10 <10
Naphthalene 20 6.2 - <10 <10 <10 2.9J 2.44 <10 <10 <10
Phenanthrene 210 - - <10 <10 5.3J 74 <10 <10 <10 <10
Phenol 10 22000 - <10 <10 <10 <10 <10 <10 <10 <10
Pyrene 210 180 - 1.9J <10 <10 5.3J <10 <10 <10 <10
Pyridine 7 36 - <10 <10 <10 <10 <10 <10 <10 <10
1,4-Dichlorobenzene 75 0.5 75 <10 <10 <10 <10 <10 <10 <10 <10
2-Methylnaphthalene 20 - - <10 <10 53 <10 3.94 <10 <10 <10
3-Methylphenol 35 1800 - <10 <10 <10 1.5J <10 <10 <10 <10

See notes at end of table.
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TABLE 5-5 (Continued)
Groundwater Screening Analytical Results Summary for SVOCs

Group IV RCRA Field Investigation

Naval Station Mayport

Maypor, Florida

FDEP | USEPA | ysepa MPT-G4-GW-
Detected Analyte GCTL' Region IX McL® 31-09 32-07 33-06 34-05 35-05 36-05 37-05 38-04
PRG? Jul-00 Jul-00 Jul-00 Jul-00 Jul-00 Jul-00 Jul-00 Jul-00
SVOCs (USEPA 8270C) pg/L
Bis(2-ethylhexyl)phthalate 6 4.8 6 <5 <5 <5 <5 <7.3 <5 <5 <5
Acenaphthene 20 370 - <10 <10 2.8J <10 <10 <10 <10 <10
Anthracene 2100 1800 - <10 <10 <10 <10 <10 <10 <10 <10
Carbazole 4 3.4 - <10 <10 <10 <10 <10 <10 <10 <10
Fluoranthene 280 1500 - <10 <10 <10 <10 <10 <10 <10 <10
Fluorene 280 240 -- <10 <10 <10 <10 <10 <10 <10 <10
Naphthalene 20 6.2 - <10 <10 <10 <10 <10 <10 <10 <10
Phenanthrene 210 -~ -- <10 <10 <10 <10 <10 <10 <10 <10
Phenol 10 22000 -- 1.3J <10 2J 1.54 <10 <10 <10 <10
Pyrene 210 180 - <10 <10 <10 <10 <10 <10 <10 <10
Pyridine 7 36 - <10 <10 <10 <10 <10 <10 <10 <10
1,4-Dichlorobenzene 75 0.5 75 <10 <10 <10 <10 <10 <10 <10 <10
2-Methylnaphthalene 20 - - <10 <10 <10 <10 <10 <10 <10 <10
3-Methylphenol 35 1800 -- <10 <10 <10 <10 <10 <10 <10 <10

See notes at end of table.
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TABLE 5-5 (Continued)
Groundwater Screening Analytical Results Summary for SVOCs

Group IV RCRA Field Investigation

Naval Station Mayport

Mayport, Florida

rpEp | USEPA | sEpa MPT-G4-GW-
Detected Analyte GCTL' Region IX McL? 39-04 40-04 41-06 42-04 43-04 44-04 45-07 46-07
PRG? Jul-00 | Jul-00 Jul-00 Jul-00 Jul-00 Jul-00 Jul-00 Jul-00
SVOCs (USEPA 8270C) ug/L
Bis(2-ethylhexyl)phthalate 6 4.8 6 <5 <5 <5 <5 <5 <5 <5 <5
Acenaphthene 20 370 - <10 <10 <10 <10 <10 <10 <10 <10
Anthracene 2100 1800 -- <10 <10 <10 <10 <10 <10 <10 <10
Carbazole 4 34 - <10 <10 <10 <10 <10 <10 <10 <10
Fluoranthene 280 1500 -- <10 <10 <10 <10 <10 <10 <10 <10
Fluorene 280 240 -- <10 <10 <10 <10 <10 <10 <10 <10
Naphthalene 20 6.2 -- <10 <10 <10 <10 <10 <10 <10 <10
Phenanthrene 210 - - <10 <10 <10 <10 <10 <10 <10 <10
Phenol 10 22000 -- <10 <10 <10 <10 <10 <10 <10 <10
Pyrene 210 180 - <10 <10 <10 <10 <10 <10 <10 <10
Pyridine 7 36 -- <10 2.6J <10 <10 <10 <10 <10 <10
1,4-Dichlorobenzene 75 05 75 <10 <10 <10 <10 <10 <10 <10 <10
2-Methylnaphthalene 20 - - <10 <10 <10 <10 <10 <10 <10 <10
3-Methylphenol 35 1800 -~ <10 <10 <10 <10 <10 <10 <10 <10

See notes at end of table.
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TABLE 5-5 (Continued)

Groundwater Screening Analytical Results Summary for SVOCs

Group IV RCRA Field Investig
Naval Station Mayport
Mayport, Florida

ation

roep | USEPA 1 ysepa MPT-G4-GW-
Detected Analyte GeTL! Region IX MCL® 47-07 48-07 49-07 50-05 51-05 52-05 53-05 54-05
PRG> Jul-00 Jul-00 Jul-00 Jul-00 Jul-00 Jul-00 Jul-00 Jul-00
SVOCs (USEPA 8270C) ug/L.
Bis(2-ethylhexyl)phthalate 6 4.8 6 <5 <5 <5 <5 <5 <5 <5 <5
Acenaphthene 20 370 - <10 <10 <10 <10 <10 <10 <10 <10
Anthracene 2100 1800 - <10 <10 <10 <10 <10 <10 <10 <10
Carbazole 4 3.4 - <10 <10 <10 <10 <10 <10 <10 <10
Fluoranthene 280 1500 - <10 <10 <10 <10 <10 <10 <10 <10
Fluorene 280 240 - <10 <10 <10 <10 <10 <10 <10 <10
Naphthalene 20 6.2 -- <10 <10 <10 <10 <10 <10 <10 <10
Phenanthrene 210 - -- <10 <10 <10 <10 <10 <10 <10 <10
Phenol 10 22000 - <10 <10 <10 <10 <10 <10 <10 <10
Pyrene 210 180 - <10 <10 <10 <10 <10 <10 <10 <10
Pyridine 7 36 -- <10 <10 <10 <10 <10 <10 <10 <10
1,4-Dichlorobenzene 75 0.5 75 <10 <10 <10 <10 <10 <10 <10 <10
2-Methylnaphthalene 20 - - <10 <10 <10 <10 <10 <10 <10 <10
3-Methylphenol 35 1800 - <10 <10 <10 <10 <10 <10 <10 <10

See notes at end of table.
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TABLE 5-5 (Continued)
Groundwater Screening Analytical Results Summary for SVOCs

Group IV RCRA Field Investigation

Naval Station Mayport

Mayport, Florida

roEP | USEPA | ysepa MPT-G4-GW-
Detected Analyte GCTL! Region IX McL® 55-05 56-05 57-05 58-05 59-05 |59-05 DU} 60-05 61-05
PRG? Jul-00 Jul-00 Jul-00 Jul-00 Jul-00 Jul-00 Jul-00 Jul-00
SVOCs (USEPA 8270C) ug/L
Bis(2-ethylhexyl)phthalate 6 4.8 6 <5 <5 <5 <5 <5 <5 <5 <5
Acenaphthene 20 370 -- <10 <10 <10 <10 <10 <10 <10 <10
Anthracene 2100 1800 - <10 <10 <10 <10 <10 <10 <10 <10
Carbazole 4 3.4 - <10 <10 <10 <10 <10 <10 <10 <10
Fluoranthene 280 1500 -~ <10 <10 <10 <10 <10 <10 <10 <10
Fluorene 280 240 -- <10 <10 <10 <10 <10 <10 <10 <10
Naphthalene 20 6.2 -- <10 <10 <10 <10 <10 <10 <10 <10
Phenanthrene 210 -- - <10 <10 <10 <10 <10 <10 <10 <10
Phenol 10 22000 -- <10 <10 <10 <10 <10 <10 <10 <10
Pyrene 210 180 - <10 <10 <10 <10 <10 <10 <10 <10
Pyridine 7 36 - <10 <10 <10 <10 <10 <10 <10 <10
1,4-Dichlorobenzene 75 0.5 75 <10 <10 <10 <10 <10 <10 <10 <10
2-Methylnaphthalene 20 -- - <10 <10 <10 <10 <10 <10 <10 <10
3-Methylphenol 35 1800 - <10 <10 <10 <10 <10 <10 <10 <10

See notes at end of table.

0/80/C1
L'ARY



£900XVIry0

VA

1600 OLO

TABLE 5-5 (Continued)
Groundwater Screening Analytical Results Summary for SVOCs

Group IV RCRA Field Investigation
Naval Station Mayport
Mayport, Florida

roep | USEPA | sepa MPT-G4-GW-
Detected Analyte GCTL' Region IX McL® 62-05 63-05 |63-05 DU} 64-05 65-05 |65-05 DU] 66-05 67-05
PRG? Jul-00 Jul-00 Jul-00 Jul-00 Jul-00 Jul-00 Mar-01 Mar-01
SVOCs (USEPA 8270C /L
Bis(2-ethylhexyl)phthalate 6 48 6 <14 <5 <5 <5 <20 <20 <5 <5
Acenaphthene 20 370 -- <10 <10 <10 <10 <40 <40 <10 <10
Anthracene 2100 1800 - <10 <10 <10 <10 <40 <40 <10 <10
Carbazole 4 34 - <10 <10 <10 <10 <40 <40 <10 <10
Fluoranthene 280 1500 - <10 <10 <10 <10 <40 <40 <10 <10
Fluorene 280 240 - <10 <10 <10 <10 <40 <40 <10 <10
Naphthalene 20 6.2 -- <10 <10 <10 <10 <40 <40 <10 <10
Phenanthrene 210 - -- <10 <10 <10 <10 <40 <40 <10 <10
Phenol 10 22000 - <10 <10 <10 1.8J <40 <40 <10 <10
Pyrene 210 180 - <10 <10 <10 <10 <40 <40 <10 <10
Pyridine 7 36 - <10 <10 <10 <10 <40 <40 <10 <10
1,4-Dichlorobenzene 75 05 75 <10 <10 <10 <10 <40 <40 <10 <10
2-Methylnaphthalene 20 - - <10 <10 <10 <10 <40 <40 <10 <10
3-Methylphenol 35 1800 . <10 <10 <10 <10 <40 <40 <10 <10

Notes:
'*FDEP GCTLs, Chapter 62-777, FAC, August 1999
2USEPA Region IX PRGs, November 2000

SUSEPA MCLs, National Primary Drinking Water Standards, December 1999
J - indicates the presence of a chemical at a concentration less than the reporting limit and greater than the method detection limit

< - result is less than the method detection limit
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TABLE 5-6

Groundwater Screening Analytical Results Summary for Inorganics

Group 1V RCRA Field Investigation

Naval Station Mayport
Mayport, Florida

USEPA MPT-G4-GW-
D:;:f;f: BSC' gg::; Region IX U;gif 0117 | 0205 | 0305 | 04-04 | 0504 ] 0607 | 07-05 | 0805
PRG® Jun-00 | Jun-00 | Jun-00 | Jun-00 | Jun-00 | Jun-00 | Jun-00 | Jun-00
Metals (USEPA 6010B) pa/L
Aluminum -- 200 36,000 -~ <11.8 <135 <120 <10.9 <21.7 <12.6 <34.7 <61.7
Antimony - 6 15 6 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1
Arsenic 9.8 50 0.045 50 <2.9 <2.9 <2.9 4.3 <2.9 <2.9 <2.9 4.8
Barium 39.0 2,000 2,600 2,000 3.7 26.7 8.2 52 94 4.2 9.2 9.3
Calcium 207,466 -~ -- = 79,900 78,200 115,000 57,300 93,500 129,000 147,000 120,000
Chromium 10.4 100 110 100 <0.80 <2.6 <0.80 <1.9 <0.80 <0.80 <0.84 <1.6
Copper 2.8 1000 1400 1300 <1.3 <2.5 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3
lron 1,728 300 11,000 -~ 110 1,180 1,750 <372 1,220 1,120 1,180 1,040
Magnesium 153,984 - - - 9,980 9,990 6,860 17,200 28,000 10,200 10,200 10,900
Manganese 210 50 880 - 15.9L 67.3J <37.7 <20.1 90.8J <34.4 1384 <37.8
Molybdenum -~ 35 180 - NA NA NA NA NA NA NA NA
Nickel -- 100 730 - 5.4 12.9 2.8 8.1 4.3 1.5 54 12.2
Potassium - -- - -~ 4,360 8,310 3,620 4,060 2,460 9,110 3,120 4,500
Sodium 1,619,016 160,000 -- - 22,100 237,000 41,400 17,700 45,100 30,100 11,700 30,700
Thallium - 2 - 2 <6.3 <6.3 <6.3 <6.3 <6.3 <6.3 <6.3 «<6.3
Vanadium 9.2 49 260 - <0.80 4.4 <0.80 <0.80 <0.80 <0.80 <0.80 <0.80
Zinc 41.6 5,000 11,000 -~ <1.0 <6.0 <12.0 <10.9 <9.4 <5.5 <5.3 <6.0
USEPA 9012A) pa/L

Cyanide 1.9 200 730 200 NS <10 <10 <10 <10 <10 <10 <10

See notes at end of table.
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TABLE 5-6 (Continued)

Groundwater Screening Analytical Resuits Summary for Inorganics

Group IV RCRA Field Investigation

Naval Station Mayport

Maypor, Florida

Detected ) FDEP | _USEPA | ysEpA MPT-G4-GW-
Analyte BSC GOTL? Reglonslx MoL* 09-11 10-10 11-05 12-05 13-06 14-10 15-09 16-08
PRG Jun-00 Jun-00 Jun-00 Jun-00 Jun-00 Jun-00 Jun-00 Jun-00

Metals (USEPA 6010B) ug/L
Aluminum - 200 36,000 - <52.9 <52.4 <97.4 <77.6 <76.8 <48.6 <39.3 <435
Antimony - 6 15 6 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1
Arsenic 9.8 50 0.045 50 <2.9 <2.9 <2.9 <2.9 7.2 7.6 <2.9 9.4
Barium 39.0 2,000 2,600 2,000 6.3 5.4 30.3 13.3 10.9 6.7 4.8 12.7
Calcium 207,466 - - - 93,200 101,000 128,000 108,000 112,000 96,500 110,000 156,000
Chromium 10.4 100 110 100 <0.80 <0.80 <0.80 <0.80 <0.80 <0.97 <0.80 <11
Copper 2.8 1000 1400 1300 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3
Iron 1,728 300 11,000 - 436 <288 1,890 1,830 4,370 748 486 1680
Magnesium 153,984 - - - 7820 14,800 33,100 7,490 8,060 8,400 6,360 8790
Manganese 210 50 880 - <35.0 <28.8 2474 361J 390J 157J <8.8 91.0J
Molybdenum - 35 180 - NA NA NA NA NA NA NA NA
Nickel - 100 730 - 4.9 1.5 <1.3 <1.3 <1.3 2.0 <1.3 <1.3
Potassium - - - - 3,410 4,750 22,000 3,880 2,540 12,700 5,660 6800
Sodium 1,519,016 160,000 . - 10,200 34,100 57,000 25500 21,700 31,400 20,800 12,700
Thallium - 2 - 2 <6.3 <6.3 <6.3 <6.3 <6.3 <6.3 <6.3 <6.3
Vanadium 9.2 49 260 . <0.80 <0.80 <0.80 <0.80 <0.80 <1.2 4.4 <0.80
Zinc 41.6 5,000 11,000 - <5.9 <3.1 <28.6 <6.0 <13.1 <9.0 <7.4 <17.0
(USEPA 9012A)
Cyanide 1.9 200 730 200 <10 <10 <10 <10 <4.4 <10 <10 <10

See notes at end of table.
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TABLE 5-6 (Continued)
Groundwater Screening Analytical Results Summary for Inorganics

Group IV RCRA Field Investigation
Naval Station Mayport
Mayport, Florida

Detected ; Foep | _USEFA | ysepA MPT-GW-GW
Analyte BSC GCTL? Reg;on3 X MCL® 17-09 | 17-09 DU] 18-09 19-10 20-11 21-08 22-08 23-08
PRG Jun-00 Jun-00 Jun-00 Jun-00 Jun-00 Jun-00 Jun-00 Jun-00

Metals (USEPA 6010B) pa/L
Aluminum - 200 36,000 - <67.9 <46.2 <40.5 <32.7 <37.9 <40.0 <57.7 <22.5
Antimony - 6 15 6 <3.1 <3.1 <4.8 <3.6 <4.1 <4.7 <3.1 <4.2
Arsenic 9.8 50 0.045 50 3.1 3.2 9.0 13.9 8.2 <2.9 <2.9 <2.9
Barium 39.0 2,000 2,600 2,000 7.0 7.6 8.4 11.2 57 12.3 11.0 8.1
Calcium 207,466 -- - - 119,000 131,000 70,200 177,000 130,000 182,000 117,000 108000
Chromium 10.4 100 110 100 <1.1 <0.80 <0.80 <0.80 <0.80 <0.80 <0.80 <0.80
Copper 2.8 1000 1400 1300 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3
Iron 1,728 300 11,000 -- <341 <360 4020 1670 1060 2050 1050 831
Magnesium 153,984 - - -- 4,320 4,770 69,100 28,900 10,600 40,700 38,800 28,200
Manganese 210 50 880 - <17.6 <19.7 209 121 63.2 454 143 121
Molybdenum - 35 180 -- NA NA NA NA NA NA NA NA
Nickel -- 100 730 -- 1.9 1.9 1.7 1.3 <1.3 <1.3 1.4 <1.3
Potassium - - - - 5,060 5,610 46,200 14,800 5,900 34,100 31,100 25,400
Sodium 1,519,016 160,000 -~ - 12,300 13,600 153,000 35,800 27,800 89,900 116,000 94,200
Thallium - 2 -- 2 <6.3 <6.3 6.7 <6.3 <6.3 <6.3 <6.3 <B6.3
Vanadium 9.2 49 260 - 6.5 6.7 <0.80 <0.80 <0.80 <0.80 <0.80 <0.80
Zinc 41.6 5,000 11,000 -- <3.5 <12.3 <10.4 <5.4 <15.9 <9.5 <227 <5.5
(USEPA 9012A)
Cyanide 1.9 200 730 200 <10 <10 <10 <10 <10 <10 <10 <10

See notes at end of table.
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TABLE 5-6 (Continued)

Groundwater Screening Analytical Results Summary for Inorganics

Group IV RCRA Field Investigation
Naval Station Mayport
Mayport, Florida

Detected . | roep | USEPA T ysepa MPT-GW-GW
Analyte BSC GOTL? REQIOHSIX MoL 24-08 25-07 26-05 27-08 28-05 |28-05 DU|] 29-05 30-07
PRG Jul-00 Jul-00 Jul-00 Jul-00 Jul-00 Jul-00 Jul-00 Jul-00

Metals (USEPA 6010B) pa/L
Aluminum - 200 36,000 - <105 <30.3 <36.7 <43.2 <25.9 <28.0 <28.5 <32.9
Antimony - 6 15 6 <3.1 <3.1 <3.1 <3.3 <3.1 <3.1 <71 3.2
Arsenic 9.8 50 0.045 50 <2.9 161 3.0 <2.9 4.2 <5.4 52 <2.9
Barium 39.0 2,000 2,600 2,000 <4.2 19.5 21.7 <4.8 <3.9 <3.8 229 <27
Calcium 207,466 -- - - 18,700 114,000 136,000 94,800 97,600 92,900 182,000 56400
Chromium 10.4 100 110 100 <0.80 <0.80 <0.80 <0.80 <0.80 <0.80 1.0 <0.80
Copper 2.8 1000 1400 1300 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3
Iron 1,728 300 11,000 -- <83.1 3030 5510 <104 2270 2190 631 <92.9
Magnesium 153,984 - - - 1,350 19,100 14,200 25,800 6,450 6,190 21,100 3,070
Manganese 210 50 880 - 8.1 318 68.1 41.6 131 128 70.7 26.8
Molybdenum - 35 180 - NA NA NA NA NA NA NA NA
Nickel -- 100 730 - <1.3 <1.3 «1.3 <1.3 2.2 15 5.7 1.4
Potassium - -- -- -- 1,510 9,820 3,890 5,620 1,920 1,870 13,200 1,960
Sodium 1,519,016 160,000 -- - 6,290 40,500 44,100 63,700 51,500 50,500 26,800 4,040
Thallium -- 2 - 2 <6.3 <6.3 <6.3 <6.3 <6.3 <6.3 2.9 <6.3
Vanadium 9.2 49 260 -~ <0.80 <0.80 <1.1 <1.0 <0.80 <0.80 6.6 <0.80
Zinc 41.6 5,000 11,000 - <7.0 <12.8 <3.2 <2.3 <8.0 <7.3 <7.1 <8.9
(USEPA 9012A)
Cyanide 1.9 200 730 200 <10 <10 <10 <10 <10 <10 <7.5 <10

See notes at end of table.
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TABLE 5-6 (Continued)
Groundwater Screening Analytical Results Summary for Inorganics

Group IV RCRA Field Investigation
Naval Station Mayport
Mayport, Florida

Detected . | roep | YUSEPA I ysepa MPT-GW-GW
Analyte BSC GOTL? Reglon3 IX ML 31-09 32-07 33-06 34-05 35-05 36-05 37-05 38-04
PRG Jul-00 | Jul-00 | Jul-00 | Jul-00 | Jul-00 | Jul-00 | Jul-00 | Jul-00

Metals (USEPA 6010B
Aluminum - 200 36,000 - <40.9 <31.0 <262  <34.05 <385 <46.4 <37.5 <74.2
Antimony - 6 15 6 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1
Arsenic 9.8 50 0.045 50 <2.9 <2.9 <5.7 11.0 <2.9 <2.9 3.3 3.2
Barium 39.0 2,000 2,600 2,000 <3.2 8.1 55 32.7 6.9 9.3 7.6 6.4
Calcium 207,466 - - - 69,700 87,400 68,500 92,400 130,000 73,400 117,000 192,000
Chromium 10.4 100 110 100 <0.80 <0.80 <0.80 <3.6 5.1 <2.9 <0.80 <0.80
Copper 2.8 1000 1400 1300 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3
fron 1,728 300 11,000 - <70.1 187 1640 1400 1000 1540 2530 1820
Magnesium 153,984 - - - 11,700 3,680 9770 25,700 5,550 3,130 2,400 15,700
Manganese 210 50 880 - 30.4 38.8 172 34.9J 107J 73.7J 61.4J 4044
Molybdenum - 35 180 - NA NA NA NA NA NA NA NA
Nickel - 100 730 - <1.3 <1.3 <1.3 6.0 53 3.9 <1.3 <1.3
Potassium - - - - 8,830 1,180 4060 15,200 5,960 2,080 2,150 8,450
Sodium 1,519,016 160,000 - - 9,060 13,300 45,500 65,600 15300 29,300 27,900 25,600
Thallium - 2 - 2 <6.3 <6.3 <6.3 <6.3 <6.3 <6.3 <6.3 <6.3
Vanadium 9.2 49 260 - <0.80 <0.80 <1.2 <0.80 <0.80 <0.80 <4.1 <0.80
Zinc 41,6 5,000 11,000 -- <8.6 <1.9 <13.2 <13.6 <28.4 23.6 <6.6 <6.0
(USEPA 9012A)
Cyanide 1.9 200 730 200 <10 <10 <10 <10 <10 <10 <10 <10

See notes at end of table.
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TABLE 5-6 (Continued)
Groundwater Screening Analytical Results Summary for Inorganics

Group IV RCRA Field Investigation

Naval Station Mayport
Mayport, Florida

Detected , FDEP RUS.EPA USEPA MPT-GW-GW
Analyte BSC GCTL? eguon3 X MoL? 39-04 40-04 41-06 42-04 43-04 44-04 45-07 46-07
PRG Jul-00 Jul-00 Jul-00 Jul-00 Jul-00 Jul-00 Jul-00 Jul-00

Metals (USEPA 6010B) ug/L
Aluminum - 200 36,000 - 190 <68.3 <31.6 851 <39.3 248 <57.8 <13.8
Antimony - 6 15 6 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1
Arsenic 2.8 50 0.045 50 <2.9 <29 85 <29 <2.9 <29 <2.9 4.0
Barium 39.0 2,000 2,600 2,000 10.2 5.7 17.1 5.7 31.0 <2.3 3.6 4.6
Calcium 207,466 - - - 110,000 61,600 97,100 26,300 164,000 33,900 121,000 127,000
Chromium 10.4 100 110 100 <0.80 5.1 <0.80 7.0 <15 <1.7 <21 <23
Copper 2.8 1000 1400 1300 <15 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <2.4
Iron 1,728 300 11,000 - 2010 570 8020 901 886 241 521 740
Magnesium 153,984 -- - -- 4,860 2,510 7,070 1,470 9,000 1,270 38,100 35,600
Manganese 210 50 880 - 1724 14.8J 20.1J 15.6J 37.3J 11.7J 1274 118J
Molybdenum - 35 180 - NA NA NA NA NA NA NA NA
Nickel - 100 730 - 15 4.1 1.7 3.5 5.0 1.7 1.8 1.7
Potassium - - - - 2,980 931 1,180 957 4,020 1,050 20,900 14,100
Sodium 1,519,016 160,000 - - 25,500 8,540 7,850 3,320 16,800 4,260 277,000 281,000
Thallium - 2 - 2 <6.3 <6.3 <6.3 <6.3 <6.3 <6.3 <6.3 <6.3
Vanadium 9.2 49 260 - <0.80 <0.80 <22 <35 <0.80 <12 <0.91 <1.2
Zinc 416 5,000 11,000 - <129 <11.2 <10.2 <17.3 <4.3 <9.0 <10.2 58.6
(USEPA 9012A)
Cyanide 1.9 200 730 200 <10 <10 <10 <10 <10 <10 <10 <10

See notes at end of table.
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TABLE 5-6 (Continued)

Groundwater Screening Analytical Results Summary for Inorganics

Group IV RCRA Field Investigation
Naval Station Mayport
Mayport, Florida

Detected ) roep | USEPA 1 sepa MPT-GW-GW
Analyte BSC goree |Region | "y [Ta7:07 T 4807 | a9:07 | 5005 | 5105 | 5005 | 6305 | 5405
PRG JUl-00 | Jul00 | Jul00 | Jul00 | Jul-00 | Jul-00 | Ju-00 | Jul-00

Metals (USEPA 6010B) ug/L
Aluminum - 200 36,000 - <233 <230 <29.4 <103 <103 <103 <103 <103
Antimony - 6 15 6 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1
Arsenic 9.8 50 0.045 50 <29 <2.9 <29 3.5 <2.9 <29 <2.9 <29
Barium 39.0 2000 2,600 2000 <28 55 43 1.9 9.9 15.7 15.1 75
Calcium 207,466 - N - 101,000 214,000 156,000 104,000J 159,000 221,000J 138,000J 118,000
Chromium 10.4 100 110 100 <2.9 <1.9 <1.9 <12 <13 <1.2 <16 <0.8
Copper 2.8 1000 1400 1300 <13 <13 <13 <1.3 <13 <3 <116 <13
Iron 1,728 300 11,000 - 132 610 478 382J  313J  1000J  129)  971J
Magnesium 153,984 - - - 49200 53,800 38500 20,700 28,500 25400 33700 7,110
Manganese 210 50 880 - 827J 1200  37.9J 67.9 94.5 166 100 91.9
Molybdenum - 35 180 - NA NA NA NA NA NA NA NA
Nickel - 100 730 - 1.4 1.6 <13 38 3.6 1.7 17 37
Potassium - - - - 25000 23,200 12,300 13,800 16,800 10,500 18,500 4,520
Sodium 1,519,016 160,000 - - 206,000 248,000 187,000 115,000 256,000 179,000 200,000 25,200
Thallium - 2 -- 2 <6.3 <6.3 <6.3 <6.3 <6.3 <B6.3 <6.3 <6.3
Vanadium 9.2 49 260 - <11 <12 <14 <0.8 <0.8 <0.8 <08 <08
Zinc 41.6 5000 11,000 . 67 <116 <26 <3.6 <48 <188 <117  <5.1
(USEPA 9012A)
Cyanide 1.9 200 730 200 <10 <10 <10 <10 <10 <10 <10 <10

See notes at end of table.
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TABLE 5-6 (Continued)

Groundwater Screening Analytical Results Summary for Inorganics

Group IV RCRA Field Investigation

Naval Station Mayport
Mayport, Florida

USEPA MPT-GW-GW
T;:f;f: Bsc' ggsfz Region IX U;Ef? 55-05 56-05 57-05 58-05 59-05 |59-05DU]| 60-05 61-05
PRG® Jul-00 | Jul-00 Jul-00 | Jul-00 | Jul-00 | Jul-00 | Jul-00 | Jul-00

Metals (USEPA 6010B) ug/L
Aluminum - 200 36,000 - <10.3 <10.3 <10.3 <10.3 <10.3 <16.5 <10.3 <10.3
Antimony -- 6 15 6 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1
Arsenic 9.8 50 0.045 50 <2.9 <2.9 <2.9 <2.9 <2.9 <2.9 <2.9 5.1J
Barium 39.0 2,000 2,600 2,000 <3.9 9.9 12.2 17.7 24.1 23.8 15.3 6.6
Calcium 207,466 - - - 95,800 185,000 107,000 163,000 198,000 195,000J 150,000J 105,000J
Chromium 10.4 100 110 100 <0.8 <0.8 <0.8 <1.3 <0.8 <1.2 <0.97 <0.8
Copper 2.8 1000 1400 1300 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3
fron 1,728 300 11,000 - 124J 4444 4364 3904 <93.8 <987 1,620  2,320J
Magnesium 153,984 . - - 12,400 20,900 22,500 84,000 92,200 93,500 68,800 4,080
Manganese 210 50 880 - 33.9 93.1 57.4 99.8 213 209 96.7 102
Molybdenum - 35 180 -- NA NA NA NA NA NA NA NA
Nickel - 100 730 - 1.7 3.2 2.6 2.7 1.3 <1.3 2.7 25
Potassium . . . - 9,540 9,410 16,100 54,200 51,400 52,500 59,600 1,920
Sodium 1,519,016 160,000 - - 93,500 116,000 215,000 777,000 831,000 848,000 542,000 30,900
Thallium - 2 - 2 <6.3 <6.3 <6.3 <6.3 8.3 <6.3 6.8 <6.3
Vanadium 9.2 49 260 - <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8
Zinc 41.6 5,000 11,000 - <13 <13.8 22.1 <3.1 <2 <4.6 <4.4 <42
(USEPA 9012A)
Cyanide 1.9 200 730 200 17.4J <10 <10 <10 <10 <10 <10 <10

See notes at end of table.
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TABLE 5-6 (Continued)
Groundwater Screening Analytical Results Summary for Inorganics

Group IV RCRA Field Investigation
Naval Station Mayport

Mayport, Florida

Detected 1 FDEP RUS.EPAX USEPA MPT-GW-GW
Analyte BSC GCTL? eg|°n3| McL® 62-05 63-05 163-05DU| 64-05 65-05 |65-05DU] 66-05 67-05
PRG Jul-00 Jul-00 Jul-00 Jul-00 Jul-00 Jul-00 Mar-01 Mar-01

Metals (USEPA 6010B) pa/L
Aluminum -- 200 36,000 -- <10.3 <10.3 <15.2 <16.4 <28.9 <22.6 <119 <139
Antimony - 6 15 6 <3.1 <3.1 <3.1 <3.1 <3.1 <3.1 <5 <5
Arsenic 9.8 50 0.045 50 4.6J 4J 3.7J 9.9J 4.2J <2.9 <2.4 <2.4
Barium 39.0 2,000 2,600 2,000 <4.3 <3.9 <3.9 <5.3 10.3 95 9.3 5.6
Calcium 207,466 - — - 103,000 92,800 94,600 104,000 176,000 177,000 123,000 141,000
Chromium 10.4 100 110 100 <0.8 <0.8 <0.8 <0.8 <1.3 <0.8 «1.4 2.3
Copper 2.8 1000 1400 1300 <1.3 <2.1 <1.3 <1.4 <1.6 <1.3 6.8 <0.77
Iron 1,728 300 11,000 -- 1180J 2100J 20704 31104 30704 31204 1690 487
Magnesium 153,984 -- -- - 4,840 6,490 6,640 4,860 9,050 9,270 13,200 20,100
Manganese 210 50 880 - 128 96.9 97.6 163 68.6 66 124 204
Molybdenum -- 35 180 - NA NA NA NA NA NA 5.8 3.4
Nickel - 100 730 -~ 5.3 3.3 2.5 4 4.1 3.8 2 26.3
Potassium - -- - - 2,330 2,050 2,100 1,560 4,750 4,790 4,390 16,800
Sodium 1,519,016 160,000 -- - 73,700 45,300 45,200 54,800 19,300 19,200 17,400 71,700
Thallium -- 2 -- 2 <6.3 <6.3 <6.3 <6.3 <6.3 <6.3 <8 <8
Vanadium 9.2 49 260 -- <1.7 <1.3 <1.3 <2.4 <4.7 <4.4 <0.89 1.1
Zinc 41.6 5,000 11,000 - <9.8 <3.5 <3.2 <9.4 <7.3 <6.7 <3.5 <5.9
{USEPA 9012A)
Cyanide 1.9 200 730 200 <10 5.5 <10 8J <10 <10 55 <10
Notes:

'BSC, Recalcuation of Media Background Screening Values, NAVSTA Mayport, Fiorida, November 2001
®FDEP GCTLs, Chapter 62-777, FAC, August 1999
SUSEPA Region IX PRGs, November 2000
“USEPA MCLs, National Primary Drinking Water Standards, December 1999
J - indicates the presence of a chemical at a concentration less than the reporting limit and greater than the method detection limit

< - result is less than the method detection limit
Bolded numbers exceed FDEP GCTLs.

- - no defined target value

NA - not available

$0/80/¢1
L ned



Rev. 1

12/08/04

Iron was detected above the FDEP GCTL (300 pg/L) in 53 samples, ranging from 313 to 8,020 pg/L.
Seventeen samples had reported values exceeding the background screening concentration (1,728 pg/L).
There were no results above the USEPA Region IX PRG (11,000 ug/L). There is not an USEPA MCL for

iron.

Manganese was detected above its FDEP GCTL (50 ug/L) in 45 samples, ranging from 57.4 to 454 ug/L.
Seven samples had reported values exceeding the background screening concentration (210 pg/L).
There were no detections of manganese above the USEPA Region IX PRG (880 pg/L). There is not an
USEPA MCL for manganese.

Sodium was detected above the FDEP GCTL (160,000 ug/L) in 13 samples, ranging from 179,000 to
848,000 pg/L. No reported values exceeded the background screening concentration (1,519,016 ug/L).
There is not an USEPA Region IX PRG or an USEPA MCL for sodium.

Thallium was detected in samples MPT-G4-GW-18-09 (6.7 ug/L), 29-05 (9.9 pg/L), 59-05 (8.3 ug/L), and
60-05 (6.8 ug/L) above the FDEP GCTL (2 pg/L) and USEPA MCL (2 pg/L). There is not an USEPA

Region IX PRG for thallium.

5.3.1.24 Interpretation of Results

One VOC, two SVOCs, and six inorganics were detected above FDEP GCTLs in the groundwater

screening samples collected at Group IV. A discussion of each is provided below.

Volatiles

Benzene was the only VOC detected above FDEP GCTLs. The sample, located at Alpha Pier, was
collected from the shallow zone of the surficial aquifer approximately 7 ft bls. Alpha Pier is currently being
evaluated under the petroleum program due to the presence of free product, which may explain the

presence of benzene at this location.

Semivolatiles

Bis(2-ethylhexyl)phthalate and carbazole were the only SVOCs detected above FDEP GCTLs. The
sample, containing bis(2-ethylhexyl)phthalate, was located at Charlie Pier and collected from the shallow

zone of the Surficial aquifer at approximately 11 ft bls. Bis(2-ethylhexyl)phthalate was not detected in a
sample collected from a monitoring well subsequently placed in this location.

04JAX0063 5-57 CTO 0091
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Inorganics

Aluminum, arsenic, iron, manganese, sodium, and thallium were detected above FDEP GCTLs.
Aluminum was detected above FDEP GCTLs in two samples, arsenic in one sample, and thallium in four
samples. A groundwater sample collected from a monitoring well subsequently placed at the location of
the arsenic detection was below the FDEP GCTL for arsenic. Both aluminum exceedances were located
along the sanitary sewer pipeline adjacent to Maole Avenue. The four occurrences of thallium are not

concentrated in one geographic area.

5.3.1.3 Monitoring Well Groundwater Sampling Results

Monitoring wells were subsequently installed at previous screening locations to confirm the presence
and/or absence of detected analytes. Target analytes detected in the groundwater samples consisted of

VOCs, SVOCs, and inorganics. A discussion of each is provided below.

5.3.1.3.1 Volatiles

Five VOCs were detected in the groundwater samples, with one analyte (vinyl chloride) above FDEP
GCTLs and USEPA Region IX PRGs. Vinyl chloride was detected above the FDEP GCTL (1 pg/L) in
monitoring wells MPT-47-DPW14S (1.5 ug/L) and 15S (1.4 pg/L). It was reported at a value of 0.16 ug/L
in MPT-47-DPW165, exceeding the USEPA Region IX PRG of 0.02 pg/L. There were no detections
above the USEPA MCL (2 pg/L). A summary of VOCs detected in the groundwater samples collected
from monitoring wells at Group IV is presented in Table 5-7. VOC and SVOC concentrations exceeding

GCTL values in permanent monitoring well samples are provided on Figure 5-3.

5.3.1.3.2 Semivolatile Organic Compounds

Seven SVOCs were detected in the groundwater samples with one reported at a value exceeding the
FDEP GCTL and USEPA MCL of 6 pg/L. Bis(2-ethylhexyl)phthalate was reported at a concentration of
24 pg/L in monitoring well MPT-FP-DPWO01D (24 ug/L). There is not an USEPA Region IX PRG for
bis(2-ethylhexyl)phthalate. A summary of SVOCs detected in the groundwater samples collected from

monitoring wells at Group IV is presented in Table 5-8.

5.3.1.3.3 Inorganics

Nineteen inorganics were detected in the groundwater samples with seven above background screening
values, four above FDEP GCTLs, two above USEPA Region IX PRGs, and one above USEPA MCLs.
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TABLE 5-7
Groundwater Analytical Results Summary for VOCs

Naval Station Mayport
Mayport, Florida

Group IV RCRA Facility Investigation

FDEP USEPA USEPA MPT-47-GW-
Detected Analyte GETL! Region IX MCL® DPW01S | DPW02S | DPW03S | DPW04S | DPW05S | DU02 | DPW06S
PRG? Dec-00 | Dec-00 | Dec-00 | Dec-00 | Dec-00 | Dec-00 | Dec-00
VOCs (USEPA 8260B) ug/L
Benzene 1 0.41 5 <05 < 0.5 <05 <0.5 <05 < 0.5 <05
1,2-Dichloroethene, cis- 70 61 70 <1 <1 <1 <1 <1 <1 <1
1,2-Dichloroethene, total 170 - - <1 0.134d <1 <1 <1 <1 0.15J
Methylene chioride 5 4.3 5 <1 <1 <1 <1 <1 <1 <1
Vinyl chloride 1 0.02 2 <1 <1 <1 <1 <1 <1 < 1
FDEP USEPA USEPA MPT-47-GW-
Detected Analyte GeTL! Region IX MCL? DPWO07S | DPW08S | DPWQ9S | DPW10S | DPW11S | DPW12S | DPW13S
PRG® Dec-00 Dec-00 Dec-00 Dec-00 Dec-00 Dec-00 Dec-00
VOCs (USEPA 8260B) ug/L
Benzene 1 0.41 5 <05 <05 <0.5 <0.5 0.11J <05 <05
1,2-Dichloroethene, cis- 70 61 70 <1 <1 <1 <1 0.11J <1 <1
1,2-Dichioroethene, total 170 - - <1 <1 <1 <1 <1 <1 0.12J
Methylene chioride 5 4.3 5 <1 <1 <1 <1 <1 <1 <1
Vinyl chloride 1 0.02 2 <1 <1 <1 <1 <1 <1 <1
FDEP US.EPA USEPA MPT-47-GW-
Detected Analyte , |RegionIX 3 DPW14S | DPW15S | DPW16S | DPW17S DUO1 DPW18S | DPW19S
GCTL' | ppgz | MCL [™Deco0 | Dec00 | Dec00 | Dec-00 | Dec-00 | Dec00 | Dec-00
VOCs (USEPA 8260B) ug/L
Benzene 1 0.41 5 2.9 1.8 0.67 <05 < 0.5 <05 <05
1,2-Dichloroethene, cis- 70 61 70 2.9 1.8 0.67J <1 <1 <1 < 1
1,2-Dichloroethene, total 170 - - <1 0.34J <1 <1 <1 <1 <1
Methylene chloride 5 4.3 5 <1 <1 <1 <1 <1 <1 <1
Vinyl chloride 1 0.02 2 1.5 1.4 0.16 J <1 <1 <1 <1

See notes at end of table.
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TABLE 5-7 (continued)
Groundwater Analytical Results Summary for VOCs

Group 1V RCRA Facility Investigation
Naval Station Mayport
Mayport, Florida

FDEP USEPA USEPA MPT-47-GW-
Detected Analyte GCTL! Region IX MCL® DPW20S | DPW21S | DPW22S | DPW23S DU07 DPW23I | DPW23D
PRG? Mar-01 May-01 May-01 Jun-01 Jun-01 Jun-01 Jun-01
VOCs (USEPA 8260B) ug/L
Benzene 1 0.41 5 <05 < 0.5 <05 <0.5 < 0.5 <05 <05
1,2-Dichloroethene, cis- 70 61 70 <1 <1 <1.0 <1.0 < 1.0 < 1.0 < 1.0
1,2-Dichloroethene, total 170 -- - <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0
Methylene chloride 5 4.3 5 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0
Vinyl chloride 1 0.02 2 <1 <1 <1.0 <1.0 < 1.0 <1.0 <1.0
FDEP USEPA USEPA MPT-55-GW- MPT-FP-GW-
Detected Analyte GeTL! Region IX MCL® DPW01S | DPW02S | DPWO03S | DPWO01S | DUP-01 DPWO1! | DPWO0O1D
PRG? Dec-00 Dec-00 Dec-00 Mar-01 Mar-01 Mar-01 Mar-01
VOCs (USEPA 8260B) pa/L
Benzene 1 0.41 5 <05 <0.5 <05 <05 <05 <05 <05
1,2-Dichloroethene, cis- 70 61 70 <1.0 <1.0 < 1.0 <1 <1 <1 <1
1,2-Dichioroethene, total 170 - .- < 1.0 <1.0 < 1.0 <1 <1 <1 <1
Methylene chloride 5 4.3 5 <1.0 <1.0 <1.0 <1 <1 <1 <1
Vinyl chloride 1 0.02 2 < 1.0 <1.0 <1.0 <1 <1 <1 <1
Notes:

'FDEP GCTLS, Table 1, Chapted 62-777, FAC

2USEPA Region IX PRGs
SUSEPA MCLs
J - Estimated value

< - Constituent concentration is less than the detection limit

-- - No defined target value

Bolded values exceed FDEP GCTLs.
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TABLE 5-8

Groundwater Analytical Results Summary for SVOCs

Group IV RCRA Facility Investigation
Naval Station Mayport
Maypor, Florida

FDEP USEPA USEPA MPT-47-GW-
Detected Analyte GCTL* Region IX MCL DPWO01S | DPW02S | DPWO03S | DPW04S | DPW058 DUO2 | DPWO06S
PRG Dec-00 Dec-00 Dec-00 Dec-00 Dec-00 Dec-00 Dec-00

SVOCs (USEPA 8270C) ug/L

2-Methylnaphthalene 20 - - <10 <10 5.2J <10 <10 <10 <10
Acenaphthene 20 370 -- <10 <10 <10 <10 3.3J <10 <10
Bis(2-ethylhexyl)phthalate 6.0 - 6.0 <5 <5 <5 <5 <5 <5 4.3J
Fluoranthene 280 1500 = <10 <10 <10 <10 3.4J 8.4J <10
Naphthalene 20 6.2 - <10 <10 224 <10 < 10 <10 <10
N-Nitrosomorpholine -- - -- <10 <10 <10 <10 <10 <10 <10
Pyrene 210 180 - <10 <10 <10 <10 22J 5.34J <10

FDEP USEPA USEPA MPT-47-GW-
Detected Analyte GCTL* Region IX MCL DPWO7S | DPWO08S | DPW09S | DPW10S | DPW11S | DPW125 | DPW13S
PRG Dec-00 Dec-00 Dec-00 Dec-00 Dec-00 Dec-00 Dec-00

SVOCs (USEPA 8270C) ug/L

2-Methylnaphthalene 20 - - <10 <10 <10 52J <10 <10 <10
Acenaphthene 20 370 - <10 <10 <10 <10 <10 3.34J <10
Bis(2-ethylhexyl)phthalate 6 - 6 <5 <5 <5 <5 <5 <5 <5
Fluoranthene 280 1500 - <10 <10 <10 <10 <10 3.4J 8.44J
Naphthalene 20 6.2 - <10 <10 <10 224 <10 <10 <10
N-Nitrosomorpholine - - - <10 <10 <10 <10 <10 <10 <10
Pyrene 210 180 -- <10 <10 <10 <10 <10 2.2J 5.3J

See notes at end of table.
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TABLE 5-8 (Continued)

Group IV RCRA Facility Investigation
Naval Station Mayport
Mayport, Florida

Groundwater Analytical Results Summary for SVOCs

FDEP USEPA USEPA MPT-47-GW-
Detected Analyte GCTL* Region IX MCL DPW14S | DPW158 | DPW16S | DPW17S | DUO1 DPW18S | DPW19S
PRG Dec-00 Dec-00 Dec-00 Dec-00 Dec-00 Dec-00 Dec-00
SVOCs (USEPA 8270C) ua/L
2-Methylnaphthalene 20 - - <10 <10 <10 <10 52J <10 <10
Acenaphthene 20 370 - <10 <10 <10 <10 <10 <10 3.34J
Bis(2-ethylhexyl)phthalate 6.0 - 6.0 43J <5 <5 <5 <5 <5 <5
Fluoranthene 280 1500 = <10 <10 <10 <10 <10 <10 344
Naphthalene 20 6.2 - <10 <10 <10 <10 22J <10 <10
N-Nitrosomorpholine - - - <10 <10 <10 <10 <10 <10 <10
Pyrene 210 180 - < 10 < 10 <10 <10 <10 <10 2.2J
FDEP USEPA USEPA MPT-47-GW-
Detected Analyte GCTL* Region IX MCL DPW20S | DPW21S | DPW22S | DPW23S | DUO7 DPW23! | DPW23D
PRG Mar-01 May-01 May-01 Jun-01 Jun-01 Jun-01 Jun-01

SVOCs (USEPA 8270C) ug/L
2-Methyinaphthalene 20 - - <10 <10 <10 <10 <10 52J <10
Acenaphthene 20 370 -- <10 <10 <10 <10 <10 <10 <10
Bis(2-ethylhexyl)phthalate 6.0 - 6.0 <5 4.3J <5 <5 <5 <5 <5
Fluoranthene 280 1500 - 84J <10 <10 <10 <10 <10 <10
Naphthalene 20 6.2 -- <10 <10 <10 <10 <10 2.2J <10
N-Nitrosomorpholine -- -- -- <10 <10 <10 <10 <10 <10 <10
Pyrene 210 180 -- 5.3J <10 <10 <10 <10 <10 <10

See notes at end of table.
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TABLE 5-8 (Continued)

Groundwater Analytical Results Summary for SVOCs

Group IV RCRA Facility Investigation
Naval Station Mayport
Mayport, Florida

FDEP USEPA USEPA MPT-55-GW- MPT-FP-GW-
Detected Analyte GCTL* Region IX MCL DPWO01S | DPW(02S | DPWO03S | DPW01S | DUP-01 | DPWO1l | DPWOQ1D

PRG Dec-00 Dec-00 Dec-00 Mar-01 Mar-01 Mar-01 Mar-01
SVOCs (USEPA 8270C) ug/L
2-Methylnaphthalene 20 - - <10 <10 <10 <10 <10 <10 524
Acenaphthene 20 370 -~ 3.34 <10 <10 <10 <10 <10 <10
Bis(2-ethylhexyl)phthalate 6.0 - 6.0 <5 <5 4.3J <5 <5 <5 24
Fluoranthene 280 1500 - 3.4J 8.4J <10 <10 <10 <10 <10
Naphthalene 20 6.2 - <10 <10 <10 <10 <10 <10 22J
N-Nitrosomorpholine - -- -~ <10 <10 <10 <10 <10 <10 <10
Pyrene 210 180 -= 2.2J 5.3J <10 <10 <10 <10 <10
Notes:

*FDEP GCTLs, Chapter 62-770, FAC

< - Analytical result is less than the method detection limit

J - Estimated value
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Eight analytes did not have established background screening values. Background screening values
listed for iron, manganese, and sodium at NAVSTA Mayport are higher than FDEP GCTLs. A summary
of inorganics detected in the groundwater samples collected from monitoring wells at Group IV is

presented in Table 5-9. The analytical results are discussed below.

Iron was detected above the FDEP GCTL (300 ug/L) in 28 samples ranging from 404 to 13,100 ug/L. Of
these, 26 samples were detected above the background screening value (494 ug/L). Iron was also
detected above the USEPA Region IX PRG (11,000 pg/L) in one sample (MPT-47-DPW04S). There is
not an USEPA MCL for iron.

Manganese was detected above the FDEP GCTL (50 pg/L) in 23 samples, ranging from 55.1 to 315 pg/L.
There were no detections above the USEPA Region IX PRG (880 ug/L). Eleven samples had detections
above the background screening value (141 pg/L). There is not an USEPA MCL for manganese.

Sodium was detected above its FDEP GCTL (160,000 ug/L) in four samples, ranging from 174,000 to
1,140,000 ug/L. There were no detections exceeding the background screening value (1,524,588 ug/L).
There is not an USEPA Region IX PRG or an USEPA MCL for sodium.

Thallium was detected above the FDEP GCTL and USEPA MCL of 2 ug/L in samples collected from
monitoring wells MPT-47-DPWO02S (7.4 pg/L), DPW23I (6.8 pg/L), and DPW23D (6.8 pg/L). There is not

an USEPA Region IX PRG or background screening value listed for thallium.

5.3.1.34 Interpretation of Results

One VOC, one SVOC, and four inorganics were detected above FDEP standards in the groundwater

samples collected at Group IV. A discussion of each is provided below.

Volatiles

Vinyl chloride was the only VOC detected above FDEP standards. The two samples from which
exceedances were reported, located at Charlie Pier (Carrier Pier), were collected from monitoring wells
screened in the shallow zone of the Surficial aquifer (approximately 5 to 15 ft bls). The two wells are
adjacent to one another and approximately 100 ft apart. Additional wells placed in the area suggest that
the aerial extent of vinyl chloride is not defined.

04JAX0063 5-65 CTO 0091
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TABLE 5-9

Groundwater Analytical Results Summary for Inorganics

Group IV RCRA Facility Investigation

Naval Station Mayport
Mayport, Florida

Backgroun FDEP USEPA USEPA MPT-47-GW-
Detected Analyte d GCTL* Region IX MCL DPWO01S | DPW02S | DPWO03S | DPW04S | DPW05S DU02 DPWO06S

Screening PRG Dec-00 Dec-00 Dec-00 Dec-00 Dec-00 Dec-00 Dec-00
Metals (USEPA 6010B) pg/L
Antimony - 6 15 6 <31 <3.1 < 3.1 < 3.1 <4.3 <43 <43
Arsenic 5.3 50 0.045 50 3.3 <3.2 <32 <3.2 <3.6 <36 <36
Bartium 37.8 2,000 2,600 2,000 10.7 11.9 6.8 6.9 13.8 14.7 11.0
Calcium 226,125 - - - 94,700 169,000 130,000 85,000 100,000 96,400 98,300
Chromium -- 100 110 100 <1.1 < 1.1 <11 1.4 <20 <2.0 <20
Cobalt - 420 2,200 - <0.83 <0.83 <0.83 <0.83 <22 <22 <22
Iron 494 300 11,000 - 949 7,900 5,350 13,100 957 812 424
Magnesium 184,393 - - - 5,380 5,450 11,500 5,250 16,000 16,400 20,800
Manganese 141 50 880 - 55.1 60.7 223 248 164 163 70.8
Mercury 0.16 2 11 2 <0.10 <0.10 <0.10 <0.10 <0.11 <0.10 < 0.10
Molybdenum - 35 180 - 5.4 <3.9 4.5 <39 6.4 7.6 75
Nickel - 100 730 - <20 <2.0 <20 <20 <1.9 <1.9 <19
Potassium - - - - 3,050 J 6,410 J 6,810 J 2,820J 8,070 8,360 4,250
Selenium - 50 180 50 <4.0 <4.0 <4.0 <4.0 <43 55 <43
Sodium 1,524,588 160,000 - - 21,900 16,700 20,700 17,300 17,900 18,700 20,900
Thallium -~ 2 -- 2 < 6.8 7.4 <6.8 <6.8 <95 <5.3 <9.5
Vanadium 6 49 260 - 1.3 0.85J <0.76 <0.76 <14 <1.4 1.8
Zinc 5.8 5,000 11,000 -- 21.8 <9.8 <13.0 <95 <14 <2.1 <17
(USEPA 9012A) ug/L
Cyanide, Total 2 200 - - 12.1J 6.4J 7.7J 17.9J <10 <10 <10

See notes at end of table.
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TABLE 5-9 (Continued)
Groundwater Analytical Results Summary for Inorganics

Group IV RCRA Facility Investigation
Naval Station Mayport
Mayport, Florida

Backgroun FDEP USEPA USEPA MPT-47-GW-
Detected Analyte d GCTL* Region IX MCL DPWO07S | DPW08S | DPW09S | DPW10S | DPW11S | DPW12S | DPW13S

Screening PRG Dec-00 Dec-00 Dec-00 Dec-00 Dec-00 Dec-00 Dec-00
Metals (USEPA 6010B) ug/L
Antimony - 6 15 6 <3.1 <3.1 <4.3 < 3.1 <3.1 <3.1 <4.3
Arsenic 5.3 50 0.045 50 18.3 <32 4.7 6.2 4.6 6.8 <36
Barium 37.8 2,000 2,600 2,000 10.8 10.8 10.7 14.1 9.9 8.9 <2.0
Calcium 226,125 - - - 82,500 94,400 121,000 147,000 93,500 89,000 24,600
Chromium - 100 110 100 1.2 <1.1 <20 <11 1.3 <1.1 <20
Cobalt - 420 2,200 - <0.83 <0.83 <22 <0.83 <0.87 <0.83 <22
fron 494 300 11,000 - 905 2,450 588 4,610 1,360 2,010
Magnesium 184,393 - - - 21,100 16,400 4,160 7,570 9,050 7,060 3,660
Manganese 141 50 880 - 90.2 60.7 52.7 124 40.7 157 21.9
Mercury 0.16 2 11 2 <0.10 <0.10 1.1 <0.10 <0.10 <0.10 <0.28
Molybdenum - 35 180 - 5.9 7.3 12.6 15.4 11.7 12.1 <1.9
Nickel - 100 730 - <20 <20 2 <20 <2.0 <20 <1.9
Potassium - - - - 11,8004  7,500J 5,780 7,560 J 9,570J 11,2004 2,840
Selenium -- 50 180 50 <4.0 4.3 <43 <4.0 <4.0 <43 <43
Sodium 1,524,588 160,000 - - 55,300 27,200 11,280 13,400 23,400 27,400 18,200
Thallium - 2 - 2 <6.8 <6.8 <95 <6.8 <6.8 <6.8 <86.5
Vanadium 6 49 260 - <0.76 <0.76 2.6 <0.76 < 0.76 <0.76 <14
Zinc 5.8 5,000 11,000 -- <5.1 <3.7 <24 < 14.0 <23 <1.2 <2.0

USEPA 9012A) ug/L

Cyanide, Total 2 200 -- - 22.3J 19.7 J <10 18.6 J 17.6 J 5.04J <10

See notes at end of table.
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Group IV RCRA Facility Investigation

TABLE 5-9 (Continued)
Groundwater Analytical Results Summary for Inorganics

Naval Station Mayport
Mayport, Florida

Backgroun FDEP USEPA USEPA MPT-47-GW-
Detected Analyte d GCTL* Region IX MCL DPW14S | DPW158 | DPW16S | DPW17S buUo1 DPW18S | DPW198

Screening PRG Dec-00 Dec-00 Dec-00 Dec-00 Dec-00 Dec-00 Dec-00
Metals (USEPA 6010B) ug/L
Antimony - 6 15 6 <43 < 3.1 < 3.1 <31 < 3.1 4.2 <31
Arsenic 5.3 50 0.045 50 <3.6 <32 <32 16.4 16.9 3.2 <32
Barium 37.8 2,000 2,600 2,000 11 141 13.5 12 11.3 60.7 2.8
Calcium 226,125 - - - 120,000 118,000 163,000 126,000 118,000 191,000 87,100
Chromium - 100 110 100 <20 <11 <11 1.2 <1.1 <1.1 <11
Cobalt - 420 2,200 - <22 <0.83 <0.83 <0.83 <0.83 <0.83 < 0.83
Iron 494 300 11,000 - 1,450 3,440 4,390 3,490 3,030 148 1,780
Magnesium 184,393 -- - - 44,100 47,800 31,000 18,300 18,700 37,200 5,790
Manganese 141 50 880 - 171 60.7 315 107 93.9 183 107
Mercury 0.16 2 11 2 <0.13 <0.10 <0.10 <0.10 <0.10 <0.10 < 0.10
Molybdenum - 35 180 - 8.4 <3.9 20.7 <39 <3.9 19.2 <3.9
Nickel - 100 730 - <19 <20 <20 <20 <2.0 4.3 <20
Potassium - - - - 33,400 37,7004 31,500J 3,350J 15,9004 22,7000 2,200J
Selenium - 50 180 50 <4.0 <4.0 <4.0 4.1 <4.0 <4.0 <4.0
Sodium 1,524,588 160,000 - - 174,000 176,000 80,700 33,300 35,800 36,200 24,200
Thallium -- 2 - 2 <95 <6.8 <6.8 <6.8 <6.8 <6.8 <6.8
Vanadium 6 49 260 - <14 <0.76 <0.76 2.3 2.9 23.5 0.79
Zinc 5.8 5,000 11,000 -- <2.4 <27 <3.8 <6.7 <7.1 20.5 <9.0
USEPA 9012A) g/t
Cyanide, Total 2 200 -- -- < 10 12.0J 29.04J <3.3 <10 13.9J 8.4J

See notes at end of table.
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TABLE 5-9 (Continued)
Groundwater Analytical Results Summary for Inorganics
Group IV RCRA Facility Investigation
Naval Station Mayport
Mayport, Florida
Backgroun FDEP USEPA USEPA MPT-47-GW-
Detected Analyte d GCTL* Region IX MCL DPW20S | DPW21S | DPW22S | DPW23S DUo7 DPW23! | DPW23D

Screening PRG Mar-01 May-01 May-01 Jun-01 Jun-01 Jun-01 Jun-01
Metals (USEPA 6010B) pa/L
Antimony - 6 15 6 <5.0 <5.0 <5.0 4.4 25 2.9 <2.1
Arsenic 5.3 50 0.045 50 <24 <24 <79 < 8.3 <78 <105 <17
Barium 37.8 2,000 2,600 2,000 6.8 6 6.4 58.7 60.3 32.9 6.3
Calcium 226,125 - - - 107,000 46,300 69,600 35,100 36,100 21,800 61,100
Chromium -- 100 110 100 <14 <14 <14 < 0.67 < 0.67 < 0.67 2.6
Cobalt - 420 2,200 - <13 1.5 <1.3 59 5.7 4.1 <0.73
Iron 494 300 11,000 -- 1,420 404 728 1,180 1,250 509 1,090
Magnesium 184,393 -- - - 18,500 10,900 8,330 2,460 2,550 1,830 125,000
Manganese 141 50 880 - 42.2 60.7 29 37.6 40 42.6 68
Mercury 0.16 2 11 2 <0.10 <0.10 <0.10 <0.10 <0.10 < 0.10 <0.10
Molybdenum - 35 180 - 4.2 <27 <27 <26 <24 <25 < 0.82
Nickel - 100 730 - <15 <19 <3.9 < 6.0 <53 <38 <0.98
Potassium - - = - 5,850 3,000 2,340 1,620 1,700 1,100 97,000
Selenium - 50 180 50 <42 <42 <4.2 <2.2 <22 <22 <22
Sodium 1,524,588 160,000 - - 51,700 16,300 25,800 7,010 7,430 3,990 1,140,000
Thallium = 2 - 2 < 8.0 <8.0 < 8.0 <48 <48 6.8 6.8
Vanadium 6 49 260 - < 0.89 <0.89 < 0.89 <1.1 <1.0 <0.93 <2.8
Zinc 5.8 5,000 11,000 -- 89.8 J < 3.8 <10.5 101 J 103 J 42.9 J <0.84

USEPA 9012A) ug/L

Cyanide, Total 2 200 - - <10 <10 <10 <10 <7.0 <10 <10

See notes at end of table.
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TABLE 5-9 (Continued)

Groundwater Analytical Results Summary for Inorganics

Group {V RCRA Facility Investigation
Naval Station Mayport
Mayport, Florida

Backgroun FDEP USEPA USEPA MPT-53-GW- MPT-FP-GW-
Detected Analyte d GCTL* Region IX MCL DPWO01S | DPW02S | DPWO03S | DPW01S | DUP-01 { DPWO1I | DPWO1D

Screening PRG Dec-00 Dec-00 Dec-00 Mar-01 Mar-01 Mar-01 Mar-01
Metals (USEPA 6010B) pg/L
Antimony -- 6 15 6 <31 <43 < 3.1 <5.0 <5.0 <5.0 <5.0
Arsenic 5.3 50 0.045 50 <32 <36 <32 4.2 3.8 <24 <24
Barium 37.8 2,000 2,600 2,000 7.5 20.6 114 15.5 15.4 3.3 1.7
Calcium 226,125 - - - 128,000 155,000 85,500 125,000 129,000 47,200 13,800
Chromium - 100 110 100 3 <20 1.6 <14 <14 <14 < 1.4
Cobalt - 420 2,200 - < 0.83 <22 <0.83 <13 <13 <13 <1.3
fron 494 300 11,000 - 77 4,010 234 7,850 8,100 499 61.1
Magnesium 184,393 - = - 35,500 16,700 26,800 24,200 25,000 18,400 19,100
Manganese 141 50 880 - 131 60.7 67.8 292 300 14.3 <3.9
Mercury 0.16 2 11 2 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Molybdenum - 35 180 - <39 <19 <39 20.2 19.7 <27 <27
Nickel - 100 730 - <2.0 <19 <2.0 1.6 2 <15 1.8
Potassium - - - - 11,100 J 5,790 15,000 J 8,710 8,960 10,300 33,200
Selenium - 50 180 50 <4.0 <43 <4.0 <42 <4.2 <42 <4.2
Sodium 1,624,588 160,000 - - 80,200 15,500 76,400 101,000 102,000 18,800 251,000
Thallium - 2 - 2 <6.8 <95 <6.8 < 8.0 <8.0 <8.0 <8.0
Vanadium 6 49 260 - 1.7 <14 <0.76 <0.89 < 0.89 2.8 1.1
Zinc 5.8 5,000 11,000 -- <4.6 < 3.1 14.7 <37 < 9.6 <2.1 <77

USEPA 9012A) ug/L

Cyanide, Total 2 200 -- -- <3.3 < 10.0 54J <10 <10 <10 <10

Notes:

'FDEP GCTLs, Chapter 62-770, FAC

< - Analytical result is less than the method detection limit

J - Estimated value

Bold indicates value exceeding acceptance levels.
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Semivolatile Organic Compounds

Bis(2-ethylhexyl)phthalate was the only SVOC detected above FDEP standards. The lone sample in
which an exceedance of this compound was reported, was collected from a monitoring well
(MPT-FP-DPWO01D) located at Foxtrot Pier screened in the deep zone of the surficial aquifer
(approximately 45 to 50 ft bls). Bis(2-ethylhexyl)phthalate was not detected in the shallow monitoring well
(5 to 15 ft bls) or the intermediate monitoring well (25 to 30 ft bls) nested with the deep well.

Inorganics

Iron, manganese, sodium, and thallium were detected above FDEP standards in the groundwater
samples collected at Group IV. The majority of the results for iron and manganese were above FDEP
GCTLs. Both are naturally occurring and are prevalent in the groundwater at NAVSTA Mayport. The
background screening levels for each are significantly higher than their respective FDEP standards.
There were significantly fewer detections of iron and manganese above their respective background

screening values than their respective FDEP standards.

Sodium is similar to iron and manganese in that it is prevalent in the groundwater at NAVSTA Mayport
and has a background screening value far in exceedance of the FDEP standard. Unlike iron and
manganese, there were only four samples with results exceeding the FDEP standard and none exceeded
the background screening value.

Thallium was detected in three groundwater samples collected at Group IV. Although thallium was
reported at elevated levels in only three samples, additional exceedances potentially exist because the
method detection limit used by the laboratory exceeds the FDEP standard. Thallium was not detected in
any subsurface soil samples collected in the locations where the monitoring wells were installed;
therefore, leaching from the soil matrix does not appear as a likely source. Additional potential sources of

thallium are unknown.

5.3.2 SMWU 55 (Stormwater Sewer System)

5.3.2.1 Surface Soil Results

Nine surface soil samples were collected within the storm sewer system based on results of a 1997
ABB-ES sampling event (ABB-ES, 1999). The 1999 sampling event was conducted to address physical
defects identified during pipeline video and visual inspections storm sewer, and sanitary sewer systems at
NAVSTA Mayport. One surface soil sample (MPT-55-SS06-01) is included in the AOC C RFI data set

and is not discussed in this report; however, PCBs and SVOCs were detected above FDEP residential
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criteria. Target analytes detected in the surface soil samples include VOCs, SVOCs, PCBs, and

inorganics. The surface soil analytical results are presented in Table 5-10.

5.3.2.11 Volatiles

One VOC was detected in the surface soil samples collected from the stormwater sewer system. No
VOC compounds were detected above benchmark values.

5.3.21.2 Semivolatile Organic Compounds

Ten SVOCs were detected in the surface soil samples collected from the stormwater sewer system. No

values were reported above benchmark concentrations.

5.3.21.3 Pesticides

One pesticide was detected in the surface soil samples collected from the stormwater sewer system.
There were no detections above benchmark values.

5.3.214 Polychlorinated Biphenyls

One PCB was detected in in the surface soil samples collected from the stormwater sewer system. There

were no detections above benchmark values.

5.3.2.1.5 Inorganics

Eighteen inorganics were detected in the surface soil samples collected in the stormwater sewer system.
There are established background screening values for six of the analytes, all of which were detected
above background screening values. Arsenic was the only analyte reported at concentrations above the
residential FDEP SCTL (0.8 ug/kg) in samples MPT-55-SS01-01 (0.92 ug/kg), MPT-55-SS04-01 (0.83
Mg/kg), and MPT-55-SS08-01 (1.3 ug/kg). Arsenic was also detected above the USEPA Region IX PRG
(0.39 mg/kg) in every surface soil sample collected at SWMU 55. There were no detections above the
FDEP SCTL or USEPA Region IX PRG industrial value. There is not a background screening value for
arsenic in the surface soil.
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TABLE 5-10
Surface Soil Analytical Results Summary

Group IV RCRA Facility Investigation
Naval Station Mayport
Mayport, Florida

Background| ., FDEP FDEP USEPA RUS.EP’:X MPT-55-SS-
Detected Analyte Screening | "o | SCTL SCTL | Region IX eg;’g 01-01 02-01 03-01 04-01
Values' ' ind* | Leaching® | PRGRes.| " ["37 50100 | 31-Jul00 | 31-Jul-00 | 31-Jul-00

VOCs (USEPA Method SW846 8260B) ua/kg
Acetone - 780,000 5,500,000 2,800 16E+03 62E+03 <25 <24 <24 <30
SVOCs (USEPA Method 846 8270C) pa/kg
Bis(2-ethylhexyl)phthalate - 76,000 280,000 3,600,000 3.5E+01 1.8E+02 <340 <360 <350 140 J
Benzo(a)anthracene -~ 1,400 5,000 3,200 6.2E-01 2.9E+00 < 340 < 360 < 350 55J
Benzo(a)pyrene - 100 500 8,000 62E-02 29E-01 <340 45 <350 89J
Benzo(b)fluoranthene - 1,400 4,800 10,000  62E-01 29E+00 <340 84J <350 180 J
Benzo(g,h,i)perylene - 2,300,000 41,000,000 32,000,000 - - <340 < 360 <350 120 J
Benzo(k)fluoranthene - 15,000 52,000 25000 62E+00 2.9E+01 <340 <360 <350 84J
Chrysene - 140,000 450,000 77,000 62E+01 29E+02 <340 <360 <350 100J
Fluoranthene - 2,900,000 48,000,000 1,200,000 2.3E+03 B8.0E+04 <340 70 J <350 150 J
Indeno(1,2,3-cd)pyrene - 1,500 5,300 28,000 62E-01 29E+00 <340 <360 <350 95J
Pyrene - 2,200,000 37,000,000 880,000 23E+03 54E+04 <340 <360 <350 120 J
Pesticides (USEPA Method SW846 8081A) ua/kg
4,4-DDE 1.385 3,300 13,000 18000 1.7E+00 12E+01 <18 <18 <18 <2
PCBs (USEPA Method SW846 8082) ug/kg
Aroclor-1260 - 500 2,100 17,000 22E-01 1.0E+00 <34 <36 <35 <38

See notes at end of table.
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TABLE 5-10 (Continued)
Surface Soil Analytical Results Summary

Group IV RCRA Facility Investigation
Naval Station Mayport
Mayport, Florida

Background| o FDEP FDEP USEPA RUS.EP'?X MPT-55-SS-
Detected Analyte Screening | "o .| SCTL SCTL | Region IX eg';g 05-01 07-01 08-01 09-01
1 " 2 M
Values Ind. Leaching® | PRGRes. | | " [01-Aug-00] 01-Aug-00| 01-Aug-00] 03-Aug-00

VOCs (USEPA Method SW846 8260B) pg/kg
Acetone - 780,000 5,500,000 2,800  1.6E+03 62E+03 <24 <25 <26 8.8J
SVOCs (USEPA Method 846 8270C) ua/kg
Bis(2-ethylhexyl)phthalate - 76,000 280,000 3,600,000 35E+01 1.8E+02 <420 <370 984 <380
Benzo(a)anthracene - 1,400 5,000 3200  62E-01 29E+00 <420 <370 <370 <380
Benzo(a)pyrene - 100 500 8,000  62E-02 29E-01 <420 <370 <370 <380
Benzo(b)fluoranthene - 1,400 4,800 10,000  62E-01 209E+00 <420 <370 <370 <380
Benzo(g,h,)perylene - 2,300,000 41,000,000 32,000,000 - - <420 <370 <370 <380
Benzo(k)fluoranthene - 15,000 52,000 25000 62E+00 29E+01 <420 <370 <370 <380
Chrysene - 140,000 450,000 77,000 62E+01 29E+02 <420 <370 <370 <380
Fluoranthene - 2,900,000 48,000,000 1,200,000 2.3E+03 3.0E+04 <420 <370 <370 <380
Indeno(1,2,3-cd)pyrene - 1,500 5,300 28000 6.2E-01 29E+00 <420 <370 <370 <380
Pyrene - 2,200,000 37,000,000 880,000 2.3E+03 54E+04 <420 <370 <370 <380
Pesticides (USEPA Method SW846 8081A) ua/kg
4,4-DDE 1.385 3,300 13,000 18,000 1.7E+00 12E+01 <22 2.7 <1.9 <2
PCBs (USEPA Method SW846 8082) ua/k
Aroclor-1260 N 500 2,100 17,000 22E-01 1.0E+00 <42 <37 10J <38

See notes at end of table.
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TABLE 5-10 (Continued)
Surface Soil Analytical Results Summary

Naval Station Mayport

Mayport, Florida

Group IV RCRA Facility Investigation

USEPA

Background FDEP FDEP USEPA ) MPT-55-5S-
; FDEP . Region IX
Detected Analyte Screening SCTL Res.2 SCTL SCTL Region IX PRG 01-01 02-01 03-01 04-01
Values' ®| nda? | Leaching’ | PRGRes.| " [T 0G0 | Juoo | w00 | Jui0o

Metals (USEPA Method SW846 6010B) mg/kg
Aluminum - 72,000 - - 76,000 100,000 594 J 759 J 909 J 1970 J
Antimony - 26 240 5 31 820 < 0.45 < 0.47 < 0.45 <0.50
Arsenic - 0.8 3.7 29 0.39 2.7 0.92 0.46 0.48 0.83
Barium 5 110 87,000 1,600 5,400 100,000 9.1 8.5 4.8 13.2
Cadmium 1.1 75 1,300 8 37 810 0.09J 0.19 < 0.04 0.43
Calcium -~ - - - - - 46,300 20,300 45,900 18,700
Chromium 2.6 210 420 38 30 64 234 3.4 1.8J 5.1
Cobalt - 4,700 110,000 - 4,700 100,000 0.4 0.31 < 0.23 0.46
Copper 0.69 110 76,000 -- 2,900 76,000 50.7 J 6.7 J 254 13.7J
Iron - 23,000 480,000 - 23,000 100,000 1,260 848 667 991
Lead -- 400 920 - 400 1,000 6.1 13.2 3.6 10.6
Magnesium - - - - -- - 452 295 276 255
Manganese -- 1,600 22,000 -- 1,800 32,000 12.6 14.8 20.1 20
Mercury - 3.4 26 2.1 23 610 <0.02 <0.02 < 0.02 < 0.02
Molybdenum - 390 9,700 - < 0.20 < 0.21 < 0.20 0.27
Potassium -- - - - - - 63.8 52.7 67.2 65.1
Sodium - - - - - - < 382 <121 <429 < 147
Vanadium 34 15 7,400 980 550 14,000 2.2 2.8 1.9 7
Zinc 2.7 23,000 560,000 6,000 23,000 100,000 30.6 J 36.6 J 14.1J 94.4 J

See notes at end of table.
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TABLE 5-10 (Continued)
Surface Soil Analytical Results Summary

Group IV RCRA Facility Investigation
Naval Station Mayport
Mayport, Florida

Background| FDEP FDEP USEPA nl;siiﬁx MPT-55-88-
Detected Analyte Screening | " .| SCTL SCTL | Region IX gR o 05-01 07-01 08-01 09-01
Values' "| mnd® | Leaching® | PRGRes.| " 514,060 ]01-Aug-00| 01-Aug-00] 03-Aug-00

Metals (USEPA Method SW846 6010B) ma/kg
Aluminum - 72,000 - - 76,000 100,000  365J 467J 17604 1934
Antimony - 26 240 5 31 820 <055 <048 <049  <0.50
Arsenic - 0.8 3.7 29 0.39 2.7 0.56 0.55 13 0.42
Barium 55 110 87,000 1,600 5400 100,000 3.5 6 16.8 2.7
Cadmium 1.1 75 1,300 8 37 810 009J 0074 1.3 <0.05
Calcium - - - - - - 34,700 53,800 13,300 3,460
Chromium 2.6 210 420 38 30 64 2.3 2.3 10.6 <14
Cobalt - 4,700 110,000 - 4700 100,000 <028 <025 1.2 <026
Copper 0.69 110 76,000 - 2,900 76,000 3.0J 48 36.4J  <0.38
Iron - 23,000 480,000 - 23,000 100,000 683 569 2,950 366
Lead - 400 920 - 400 1,000 32.6 9.1 80.9 0.79
Magnesium - - - - - - 332 340 714 102
Manganese - 1,600 22,000 - 1,800 32,000 9.2 7.0J 32.9 4.2
Mercury - 3.4 26 2.1 23 610 <002 <002 0.29 <0.02
Molybdenum - 390 9,700 - <024 <021 <021 <022
Potassium - - - - -- -- 39.6 63.9 139 30
Sodium - - - - - - <141 1100 <113 <785
Vanadium 3.4 15 7,400 980 550 14,000 2.1 1.9J 4.4 0.97
Zinc 2.7 23,000 560,000 6,000 23,000 100,000  152J  19.4J 323 J <17
Notes:

'Background Screening Concentrations, Recalculation of Background Concentrations, TiINUS, 2000

2FDEP SCTLS, Chapter 62-777, FAC
J = Indicates the presence of a chemical at a concentration less than the reporting limit and greater than the method detection limit.

-- = no defined target value

Res. = Residental

BOLD = ltems exceed target levels.
Ind. = Industrial

< = Constituent concentration is less than the detection limit.
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5.3.2.1.6 Interpretation of Results

One VOC, 10 SVOCs, one pesticide, one PCB, and 18 inorganics were detected in the stormwater
conveyance soil samples collected at Group IV. There were no VOCs, SVOCs, pesticides, or PCBs
detected in the surface soil samples above FDEP standards. The only inorganic analytical fraction

exceeding FDEP standards is discussed below.

Inorganics

Arsenic was the only inorganic detected in surface soil samples above the FDEP residential SCTL of
0.8 mg/kg. Arsenic was detected in samples MPT-55-SS01-01 (0.92 mg/kg), MPT-55-SS04-01
(0.83 mg/kg), and MPT-55-SS08-01 (1.3 mg/kg). Arsenic appears to be pervasive in the surface soil at
NAVSTA Mayport, which is common in Florida where arsenic is naturally occurring.

5.3.2.2 Surface Water Sampling Results

Three surface water samples were collected within the storm sewer system at locations shown on
Figure 5-4. Target analytes detected in the surface soil samples included VOCs, SVOCs, and inorganics.
The surface water analytical results are presented in Table 5-11.

5.3.2.21 Volatiles

Three VOCs were detected in the surface water samples collected from the stormwater collection system.

None of the reported values exceeded regulatory benchmark values.

53222 Semivolatile Organic Compounds

Four SVOCs were detected in the surface water samples collected from the stormwater collection system.
Aniline and phenol, detected in sample MPT-55-SW01-01 at 11 and 12 ug/L, respectively, were the only
two SVOCs detected above FDEP Surface Water Cleanup Target Levels (SWCTLs) of 4 and 6.5 pg/L,

respectively.
53.2.23 Inorganics
Eighteen inorganics were detected in the surface water samples collected from the stormwater collection

system.  Aluminum, detected in sample MPT-55-SW-02-01 (4,330 pg/L) and MPT-55-SW-03-01
(1,910 pg/L), was the only inorganic analyte detected above the FDEP SWCTL (13 ug/L).
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TABLE 5-11
Surface Water Analytical Results Summary
Group IV RCRA Facility Investigation
Naval Station Mayport
Mayport, Florida
Background FDEP MPT-55-SW-
Analyte Screening SWCTL 01-01 02-01 03-01
Value 01-Aug-00 03-Aug-00 03-Aug-00
Detected VOCs (USEPA 8260B) ug/L
Acetone - 1,692 39J 12J 7.9J
Carbon Disulfide - 105 0.37J <1 <1
2-Butanone - 120,000 4.8J <10 <10
Detected SVOCs (USEPA 8270C) ug/L
Aniline - 4 11 <10 <10
Phenol - 6.5 12 <10 <10
3-Methylphenol -- 445 18 <10 <10
4-Methylphenol -- 70 18 <10 <10
Metals (USEPA 6010B) ug/L
Aluminum - 13 <192 4,330 1,910
Arsenic 6.2 50* 38.5 8.2 6.1
Barium 22.6 -- 55.2 27.7 29.5
Cadmium 3.2 -- 0.33 <0.3 <0.3
Calcium 282,176 -- 116,000 77,200 81,800
Chromium 5 11* <1.8 6.5 <2.6
Copper 27.4 500* 9.8 4.3 3.5
Iron 452 -* 3,150 2,490 775
Lead 2.6 50* 6.9 7.9 9.1
Magnesium 671,150 -- 4,740 16,600 23,700
Manganese 83.4 -- 450 97 451
Molybdenum - -- 4.6 3.2 2.7
Potassium -- -- 3,180 8,880 13,100
Selenium 11.6 -- <4.9 5.8 <4.9
Sodium 766,000 > 7,130 140,000 209,000
Thallium 75.6 -- 6.6 6.4 6.6
Vanadium 8 -- <2.4 15 17.9
Zinc 4 1,000 56 24.2 30.8
Notes:
BSC, Technical Memorandum, TtNUS, 2000 BOLD = ltems exceed target levels.
FDEP SWCTLs, Chapter 62-777, FAC < = Constituent concentration is less than the detection limit.
J = Indicates the presence of a chemical at a concentration less than the reporting limit and greater than the method
detection limit.
* = based on the Class V (Navigation, Utility, and Industrial Use) Criteria for Surface Water Quality Classifications;
Chapter 62-302, FAC
** = shall not exceed 4,000, per Chapter 62-302, FAC
-- = no defined target value
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5.3.2.24 Interpretation of Results

Two SVOCs and one inorganic were reported at values exceeding FDEP standards in the surface water

samples at SWMU 55. Each is discussed below.

Semivolatiles

Aniline and phenol were detected above FDEP standards in a surface water sample collected at
SWMU 55. The sample was located south of the intersection of Massey Avenue and Bon Homme
Richard Street near the old gas station and bordering the golf course. The sources of each are unknown;
however, they most likely originated from the old gas station or golf course. Neither is persistent in

surface water; therefore, concentrations above FDEP standards are not likely to be persistent.

Inorganics

Aluminum was detected above FDEP standards in two samples collected at SWMU 55. Both samples
were collected in the Echo Pier retention basin network. Surface water in the retention basins originates
from runoff of the surrounding areas and stormwater collection grates located along Echo Pier and the
Echo/Foxtrot Pier parking area. The retention basins are dry for significant periods of the year.
Aluminum in the sediment samples did not exceed the FDEP soil standards. The source of aluminum in

the surface water is not known.

5.3.2.3 Sediment Sampling Results

Three sediment samples were collected within the storm sewer system at locations shown in Figure 5-4.
All three samples were collected in the retention pond network at Echo Pier. The retention ponds are dry
for a significant part of the time; therefore, the analytical results will be compared to surface soil and
sediment benchmark values. Target analytes detected in the samples included VOCs, SVOCs, and
inorganics. The analytical results are presented in Table 5-12.

5.3.2.3.1 Volatiles

Acetone was the only VOC detected in the sediment samples collected from the stormwater collection

system. It was not detected above regulatory benchmark values.

04JAX0063 5-80 CTO 0091



€900XVI¥0

18-

1600 OLO

TABLE 5-12

Sediment Analytical Results Summary

Group IV RCRA Facility Investigation
Naval Station Mayport
Mayport, Florida

Background USEPA Region IV Background FDEP FDEP MPT-55-SD-
Analyte Screening Values Sediment Screening Values| SCTL SCTL 01-01 02-01 03-01
(sediment)’ Screening Values| (surface soil)’ Res.? Ind.? Aug-00 Aug-00 Aug-00

Detected VOCs (USEPA 8260B) ug/L
Acetone -- -- -- -~ -~ 14J) < 36 < 25
Detected SVOCs ( USEPA 8270C) ug/L
Diethyl Phthalate -- -~ -- 54,000 920,000 < 430 1800 < 410
Detected Pesticides (USEPA 8081A) ua/lL
4,4-DDE -- 3.3 -- 3.3 13 <2.2 2.8J < 2.1
Metals (USEPA 6010B) mg/kg
Aluminum - - -- 72,000 -- 2404 1,980J 344J
Arsenic 18 7.24 - 0.8 3.7 0.71 1.7 0.81
Barium 33.6 -- 5.5 110 87,000 2.3 7.8 4.5
Calcium -- -- - -- - 14,700 28,000 59,500
Chromium 52.8 52.3 2.6 210 420 1.7 4.0 2.4J
Cobalt 12.2 -- - 4,700 110,000 < 0.29 0.47 <0.27
Copper 184 18.7 0.69 110 76,000 4.7J 5.3J < 0.94
fron - - - 23,000 480,000 430 2100 569
Lead 26 30.2 - 400 920 6.3 4.7 2.6
Magnesium -- - - - - 80.8 542 788
Manganese - - -- 1,600 22,000 10.8 25.1 16.4
Molybdenum -- - - 390 9,700 <0.25 0.54 <0.23
Potassium -- -- -- - -- 24.5 144 53.1
Selenium -- -- 1.2 - -- < 0.56 0.87 < 0.53
Sodium - -- - - - < 131 < 366 516
Vanadium 56.4 - 3.4 15 7,400 1.5 5.1 2.0J
Zinc 137.4 124 2.7 23,000 560,000 7.6J 21.0J 8.2J
Notes:

'BSC, Technical Memorandum, TINUS, 2000
J = Indicates the presence of a chemical at a concentration less than the reporting limit and greater than the method detection limit.
< = Constituent concentration is less than the detection limit.

2FDEP SCTLs, Chapter 62-777, FAC

- = no defined target value

Bolded values are above residential criteria.

ind. = Industrial
Res. = Residental
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5.3.2.3.2 Semivolatile Organic Compounds

Diethyl phthalate was the only SVOC detected in the sediment samples collected from the stormwater

collection system. There were no exceedances of FDEP criteria.

5.3.2.3.3 Inorganics

Seventeen inorganics were detected in the sediment samples collected from the stormwater collection

system. None of the inorganics were detected above USEPA Group IV Sediment Screening Values.

The samples were also compared to regulatory comparison values for surface soils because these
locations are dry for extended periods throughout the year. There were five analytes (barium, chromium,
copper, vanadium, and zinc) with detections above background screening values for surface soil. One
analyte (arsenic) was detected above FDEP SCTLs. Arsenic was detected in sample MPT-55-SD02-01
(1.7 mg/kg) above the FDEP residential SCTL value of 0.8 mg/kg, but below the industrial value of
3.7 mg/kg.

5.3.2.34 Interpretation of Results

There were no detections in the sediment samples above benchmark values for sediment standards.
However, the retention basin in which the sample was collected is dry for extended periods of the year.
Consequently, the analytical results were compared to FDEP surface soil standards. There was one
inorganic analyte detected in a sample that occurred above FDEP standards. The inorganic analytical

fraction is discussed below.

Inorganics
Arsenic was detected in one sample above FDEP industrial values for surface soil. As discussed in

Section 5.3.1.1.3, arsenic appears to be pervasive in the surface soil at NAVSTA Mayport and is naturally

occurring in Florida soils.
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6.0 HUMAN HEALTH RISK ASSESSMENT

The purpose of the human health risk assessment (HHRA) is to characterize the risks to humans
associated with the potential exposures to chemicals in surface soil, subsurface soil, groundwater,
surface water, and sediment. This HHRA is conducted in accordance with applicable USEPA and FDEP
guidance documents.

The methodology for the HHRA consists of the following five steps:

Data evaluation

Selection of chemicals of potential concern (COPCs)
Exposure assessment

Toxicity assessment

Risk characterization (including uncertainty analysis)

Collectively, these components are used to identify significant site-related contaminants, known as COPCs,
and estimate the potential magnitude of exposure and risk associated with these contaminants.

Appendix F provides supporting HHRA information and calculations. Note that tables in Appendix F are
numbered in accordance with the requirements of Risk Assessment Guidance for Superfund: Volume |,
Human Health Evaluation Manual (Part D, Standardized Planning, Reporting, and Review of Superfund
Risk Assessments) (USEPA, 1998a) and, therefore, are not necessarily referred to in sequential order in

this chapter.

6.1 DATA EVALUATION

The data evaluation involves numerous activities, including sorting the data by medium, evaluating the

quality of data with respect to qualifiers and codes, and developing a data set for use in risk assessment.

Data for this HHRA consisted of analytical results for surface soil, subsurface soil, surface water,
sediment, and groundwater samples collected during the investigation for this report. Surface water and
sediment samples were collocated. For groundwater, unfiltered samples were collected and analyzed.
Risk estimates for groundwater were based on the analytical data collected during the most recent
sampling effort in 2000 and 2001. Groundwater data from older investigation in 1997 were not used for
the risk evaluation. The Data Quality Objectives (DQOs) for collecting environmental samples and

conducting laboratory analyses are described in the RCRA Facility Assessment Sampling Visit Work Plan
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SWMUs 47, 53, and 55 (TtNUS, 1999). Sample collection and analysis followed documented QA/QC
procedures as described in the approved GIR (ABB-ES, 1995).

Chemical analyses were performed in accordance with SW-846 methodologies. The analytical results
were evaluated, using the National Functional Guidelines (USEPA, 1994a and 1994b) to assess data
usability and the laboratory's compliance with the analytical methodology. The analytical data were
reviewed, validated, and evaluated using the criteria specified in the DQOs. All validated data (and
qualifiers, as necessary) are presented in Appendix F. All unqualified positive detections and “J” qualified
detections (estimated values) were considered as detected concentrations for this HHRA. All nondetects
(indicated with a “U” qualifier) were retained in the HHRA data set. Any samples with a “UR” qualifier
(indicating a rejected non-detect result) or “R” qualifier (indicating a rejected positive detection) were not
included in the HHRA data set. Based upon the evaluation of the analytical data in conformance with the
DQOs, the data presented in this report are acceptable for use in this HHRA.

For the 2000 groundwater sampling, DPT sampling locations and monitoring wells MPT-47-GW-DPWO01
through MPT-47-GW-DPW23, MPT-53-GW-DPWO01 through MPT-53-GW-DPW03, and MPT-G4-GW-01
through MPT-G4-GW-67 were included in Group IV. Additional monitoring wells were installed including
MPT-47-DPW21S, MPT-47-DPW 22S, MPT-47-DPW 23S, MPT-47-DPW |, MPT-47-DPW D,
MPT-FP-DPWO01S, MPT-FP-DPW |, and MPT-FP-DPW D. Surface soil samples were collected from
sampling locations MPT-55-SS-01-01 through MPT-55-SS-09-01. Subsurface soil samples were
collected from sampling locations MPT-G4-SU-01 through MPT-G4-SU-67. Surface water samples were
collected from sampling locations G4W001, G4WO003, G4W004, and MPT-55-SW-01 through
MPT-55-SW-03. Sediment samples were collected from sampling locations G4D001 through G4D005,
and MPT-55-SD-01 through MPT-55-SD-03.

The data evaluation included the calculation of basic descriptive statistics for each data set evaluated in
the HHRA. Basic statistics included frequency of detection, range of positive detections, arithmetic mean,
normal 95 percent Upper Confidence Level (UCL-N) on the mean, and log-normal 95 percent Upper
Confidence Level (UCL-L) on the mean. Appendix F-12 provides the equations used to determine the
UCL-L and the UCL-N on the mean.

6.2 SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR HHRA

COPCs for baseline human health risk assessment are limited to those chemicals that exceed a selection
criterion. For this risk assessment, state risk-based and health-based criteria were used to reduce the
number of chemicals and exposure routes considered in a risk assessment. The premise of this screening
step is that risk is typically dominated by a few chemicals and that, although dozens may actually be

detected, many chemicals may contribute minimally to the total risk.
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FDEP guidelines and criteria were used to select COPCs (FDEP, 2000). For soil, surface water, sediment,
and groundwater, COPCs were selected for each medium (e.g., arsenic in surface soil). The COPCs were
defined as chemicals that were positively detected in an environmental medium at a maximum

concentration exceeding background and screening values.

For each medium, the following criteria were used to exclude detected analytes from the list of COPCs.

Each criterion by itself was justification for excluding the analyte:

Infrequent Detection. Frequency of detection is defined as the number of samples in which the analyte

is detected divided by the number of samples analyzed for that analyte. A chemical was considered a
candidate for exclusion if (1) it had a low frequency of detection (e.g., less than 5 percent), (2) it was not
detected in other sampled media or at high concentrations (i.e., contaminated “hot spots” do not exist),
and (3) there was no reason to believe that the chemical may be present (USEPA, 1989). No

chemicals were eliminated from this HHRA based on the frequency of detection screening criteria.

Less than Background Screening Concentrations. If the maximum detected concentration of an

analyte in a medium was less than twice the arithmetic mean of the background concentration
(inorganics only), the analyte was not selected as a COPC (USEPA, 1995). The background
screening values were taken from the Recalculation of Media Background Screening Values
Memorandum (TtNUS, 2000).

Less than Risk-Based Screening Concentrations, Standards, and Guidelines. If the maximum detected

concentration of the analyte in a medium was less than its corresponding adjusted Florida risk-based
screening concentrations, the analyte was not selected as a COPC. Florida risk-based screening
concentrations were based on residential use and were taken from Technical Report: Development of
Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, FAC (prepared for the FDEP by Saranko et al.,
2000). In the FDEP tables, the target cancer risk is 1 x 10° and the target hazard quotient (HQ) is 1. All
screening levels based on noncarcinogenic effects were adjusted to represent a target HQ of 0.1 in
accordance with FDEP guidance (FDEP, 2000). To make this adjustment, all risk-based screening
levels for noncarcinogenic effects were divided by 10. All risk-based screening levels for carcinogenic
effects were adjusted to account for cumulative cancer effects by dividing the screening level by the
number of detected carcinogenic chemicals in accordance with FDEP guidance (FDEP, 2000). GCTLs

based on Primary or Secondary Standards were not adjusted.
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Less than Essential Nutrient Screening Values. If the maximum detected concentration of an

essential nutrient (i.e., calcium, magnesium, potassium, and sodium) in a medium was below a toxic
level or consistent with or only slightly above its background concentration, the essential nutrient was
not selected as a COPC. The derivation of essential nutrient screening values for calcium,
magnesium, potassium, and sodium is presented in Appendix C-1 of the Remedial Investigation and
Feasibility Study, General Information Report, Naval Air Station Whiting Field, Milton, Florida
(ABB-ES, 1998). A copy of this derivation is provided in Appendix F-13.

USEPA Region IX Preliminary Remediation Goals were presented as a point of comparison, but were not

used in the determination of COPCs.

Tables 2.1 through 2.5 in Appendix F-2 provide the basic descriptive statistics for analytes detected in
each medium, identify which analytes were selected as COPCs, and present the COPC selection
rationale. Appendix F-3, Tables 3.1 through 3.5, provide the EPC determinations for the COPCs in each

medium.

6.2.1 COPCs for GROUP IV

Sections 6.2.1.1 through 6.2.1.5 identify Group IV COPCs in surface soil, subsurface soil, surface water,
sediment, and groundwater, respectively. Arsenic, determined to be a COPC in all media except surface
water in Group IV, was a component of herbicides that were commonly used in the past. VOCs were only
determined to be COPCs in groundwater. SVOCs were found to be COPCs in all media, with
carcinogenic polynuclear aromatic hydrocarbons (PAHs) in sediments and soils. Metals were also

determined to be COPCs in all media. Pesticides were found to be COPCs in sediment and surface soil.

6.2.1.1 Surface Soil - GROUP IV

Location identification numbers for Group IV surface soil samples considered for Group IV COPCs are listed
in Section 6.1. There were seven detected carcinogenic chemicals; therefore, the carcinogenic screening
levels were divided by seven. Table 6-1 lists analytes selected as COPCs for surface soil at Group IV.
The COPC selection process Group IV is summarized in Appendix F-2, Table 2.1. The following chemicals

were identified as COPCs: benzo(a)pyrene (equiv), aroclor-1260, antimony, arsenic, and iron.
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TABLE 6-1
Summary of Chemicals of Potential Concern
Group IV RCRA Facility Investigation
Naval Station Mayport
Mayport, Florida
.| Subsurface .

COPC Surface Soil Soil Sediments | Surface Water | Groundwater
1,1-Dichloroethane no no no no yes
1,1-Dichloroethene no no no no no
1,2-Dichloroethane no no no no no
1,2-Dichloroethene (total) no no no no yes
1,3-Dichlorobenzene no no no no yes
1,4-Dioxane no no no no no
2-Methylnaphthalene no no no no no
4,4-DDT no no no no no
4-Methylphenol no no no yes no
Acenaphthene no no no no yes
Aldrin no no no no no
Aluminum no yes no yes yes
Aniline no no no yes no
Antimony yes no no no no
Aroclor-1260 yes no no no no
Arsenic yes yes yes no yes
Barium no no yes yes no
Benzene no no no no yes
Benzo(a)pyrene (equiv) yes yes yes no no
beta-BHC no no no no no
Bis(2-ethylhexyl)phthalate no no no yes no
Bromodichloromethane no no no no no
Butyl benzyl phthalate no no no yes no
Cadmium no no no no no
Carbazole no no no no yes
Chlordane no no yes no no
Chlorodibromomethane no no no no no
Chloroethane no no no no yes
Chloroform no no no no no
Chloromethane no no no no yes
Chromium no no yes yes no
Cis-1,2-dichloroethene no no no no no
Copper no yes yes no no
Cyanide no no no no no
Dibenzofuran no no no no no
Fluoranthene no no no no no
Fluorene no no no no no
gamma-BHC no no no no no
Hexachlorobenzene no yes no no no
Iron yes yes no yes yes
Lead no no yes no no
Magnesium no no no no no
Manganese no yes no yes yes
Mercury no no yes no no
Molybdenum no no no yes yes
Naphthalene no no no no yes
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TABLE 6-1 (Continued)
Summary of Chemicals of Potential Concern
Group IV RCRA Facility Investigation
Naval Station Mayport
Mayport, Florida
.| Subsurface .
COPC Surface Soil Soil Sediments Surface Water | Groundwater
Nickel no no no no no
Phenanthrene no no no no no
Phenol no no no yes yes
Pyrene no no no no no
Pyridine no no no no yes
Sodium no no no no no
Sulfotepp no no no no no
Tetrachloroethene no no no no no
Thallium no no no no yes
Trans-1,2-dichloroethene no no no no no
Trichloroethene no no no no no
Vanadium no yes yes yes yes
Vinyl chloride no no no no yes
Notes:
Bolded values indicate chemicals of potential concern.
BHC = hexachlorocyclohexane
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6.2.1.2 Subsurface Soil — GROUP IV

Location identification numbers for subsurface soil samples considered for Group IV COPCs are listed in
Section 6.1. There were six detected carcinogenic chemicals; therefore, the carcinogenic screening
levels were divided by six. Table 6-1 lists analytes selected as COPCs at Group IV. The COPC selection
process for subsurface soils in Group IV is summarized in Appendix F-2, Table 2.2. The following
chemicals were identified as COPCs for Group IV subsurface soil: benzo(a)pyrene (equiv),

hexachlorobenzene, aluminum, arsenic, chromium, copper, iron, manganese, and vanadium.

6.2.1.3 Surface Water — GROUP IV

Location identification numbers for surface water samples considered for Group IV COPCs are listed in
Section 6.1. There were four detected carcinogenic chemicals; therefore, the carcinogenic screening
levels were divided by four. Table 6-1 lists analytes selected as COPCs at Group IV. The COPC
selection process for surface water is summarized in Appendix F-2, Tables 2.3. The following chemicals
were identified as COPCs for Group IV surface water: 4-methylphenol, aniline, bis(2-ethylhexyl)phthalate,
butyl benzyl phthalate, phenol, aluminum, barium, chromium, iron, manganese, molybdenum, and

vanadium.

6.2.1.4 Sediment — GROUP IV

Location identification numbers for sediment samples considered for Group IV COPCs are listed in
Section 6.1. There were eight detected carcinogenic chemicals; therefore, the carcinogenic screening
levels were divided by eight. Table 6-1 lists analytes selected as COPCs at Group IV. The COPC
selection process for sediment is summarized in Appendix F-2, Tables 2.4. The following chemicals were
identified as COPCs for Group IV sediment: benzo(a)pyrene (equiv), chlordane, arsenic, barium,

chromium, copper, lead, mercury, and vanadium.

6.2.1.5 Groundwater — GROUP IV

Location identification numbers for groundwater samples considered for Group IV COPCs are listed in
Section 6.1. There were 12 detected carcinogenic chemicals; therefore, the carcinogenic screening levels
were divided by twelve. Table 6-1 lists analytes selected as COPCs for groundwater at Group IV. The
COPC selection process for groundwater in Group IV is summarized in Appendix F-2, Tables 2.5. The
following chemicals were identified as COPCs for Group IV in groundwater: 1,1-dichloroethane;
1,2-dichloroethene (total); 1,3-dichlorobenzene; acenaphthene; aluminum; arsenic; benzene; carbazole;
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chloromethane; iron; manganese; molybdenum; naphthalene; phenol; pyridine; thallium; vanadium; and

vinyl chloride.

6.3 EXPOSURE ASSESSMENT

The exposure assessment was conducted to identify the pathways by which humans are potentially
exposed, the magnitude of potential human exposure, and the frequency and duration of exposure. This

process involves several steps:

Characterization of the exposure setting in terms of physical characteristics and the populations that

may potentially be exposed to site-related chemicals.

Identification of potential exposure pathways and receptors.

Quantification of exposure for each receptor in terms of the amount of chemical, which is either

ingested, inhaled, or absorbed through the skin from all potentially complete exposure pathways.

6.3.1 Exposure Setting Characterization

Chapter 2.0 describes the regional and site-specific environmental setting of Group IV. The Group IV
SWMUs are located throughout the developed part of NAVSTA Mayport. Much of the utility networks are
in close proximity to the Turning Basin. The SWMUs in this group are related by the fact that they

transport wastewater and petroleum-related liquids.

6.3.2 Identification of Potential Receptors and Exposure Pathways

The receptors to be evaluated were selected based on the current and plausible future use of the sites and
surrounding areas. The property is currently being used for non-residential naval activities and is expected

to remain non-residential for the foreseeable future.

The following five potential receptors were evaluated for Group IV assuming current and future land use

scenarios.

Military residents - Individuals who live on base with their families during their tour of duty at NAVSTA

Mayport. Typically, a tour of duty is three years. These residents use groundwater extracted from
NAVSTA Mayport's deep on-base water supply wells. The groundwater is treated using activated
carbon at the wellhead. The screened interval for the on-base water supply wells is approximately

400 ft bls and is, therefore, not from the potentially contaminated shallow aquifer.
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Hypothetical future on-site residents - Individuals who may reside on the area of Group IV in the future.

These residents may come into direct contact with contaminants in surface soils, surface water, and
sediments, and may rely on the shallow groundwater aquifer as a domestic water supply. This scenario
is considered unlikely but is included for purposes of completeness and to provide information to the risk

managers.
Trespassers - Individuals who may from time to time enter a site without proper authorization and come
into contact with surface soil, surface water, or sediment. Exposure to authorized visitors is also

considered under this scenario.

Construction Workers - Individuals who may come into contact with surface soils, subsurface soils,

surface water, sediment, or groundwater while excavating or performing construction activities near

contaminated sites.

Base Workers - Individuals who, during their 8-hour work shifts, may come into contact with surface
soils, surface water, or sediment. Use of the shallow aquifer for a potable water supply was not
considered likely for the same reasons listed for the military residents. Exposure of base workers is
very task-dependant. For example, the exposure of office workers to site-related media may be much

lower than the exposure of landscapers.

Hypothetical future adult and child (ages 1-6) on-site residents were quantified for purposes of
completeness only. NAVSTA Mayport is an active Naval Base and expected to remain so in the

foreseeable future.

A summary of the potential exposure pathways for the aforementioned receptors at Group IV are
presented in Table 6-2. Information in these tables includes the scenario time frame, exposure medium,
potentially exposed receptor population, exposure route, and the rationale for pathway selection or
exclusion. Sections 6.3.2.1 through 6.3.2.5 describe the receptors potentially exposed to surface soail,
subsurface soil, surface water, sediment, and groundwater, respectively.
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TABLE 6-2
Cancer Toxicity Data - Inhalation
Group IV RCRA Facility Investigation
Naval Station Mayport
Mayport, Florida
Weight of
Inhalation units fpr Adjustment | Inhalation Units for Evience/
COPC - Inhalation ; Cancer Comments
Unit Risk o Factor (1) CSF Inhalation CSF S
Unit Risk Guideline
Description
1,2-Dichloroethene (total)
Aluminum
1,1-Dichloroethane NA (mg/m®" NA NA (mg/kg-day)'
1,2-Dichloroethene (total) NA (mg/m®" NA NA (mg/kg-day)'
1,3-Dichlorobenzene NA (mg/m®" NA NA (mg/kg-day)'
4-Methylphenol NA (mg/m®" NA NA (mg/kg-day)'
Acenaphthene NA (mg/m®" NA NA (mg/kg-day)'
Aluminum NA (mg/m?)" NA NA (mg/kg-day)*
Aniline 3.26E-03  (mg/m®' 3.50E+00  1.14E-02  (mg/kg-day)" B2
Antimony NA (mg/m®" NA NA (mg/kg-day)'
Aroclor-1260 5.70E-01  (mg/m®"'  3.50E+00 2.00E+00 (mg/kg-day)" B2 2)
Arsenic 4.30E+00 (mg/m®'  3.50E+00  1.51E+01 (mg/kg-day)" A
Barium NA (mg/m?)" NA NA (mg/kg-day)*
Benzene 7.80E-03  (mg/m®'  3.50E+00  2.73E-02  (mg/kg-day)" A
Benzo(a)pyrene (equiv)  8.80E-01  (mg/m%"'  3.50E+00  3.08E+00 (mg/kg-day)" B2
Bis(2-ethylhexyl)phthalate 8.00E-03  (mg/m®"'  3.50E+00  2.80E-02  (mg/kg-day)" B2
Butyl benzyl phthalate NA (mg/m®)” NA NA (mg/kg-day)*
Carbazole 7.14E-03  (mg/m®'  3.50E+00  2.50E-02  (mg/kg-day)" B2
Chlordane 1.00E-01  (mg/m®' 3.50E+00  3.50E-01  (mg/kg-day)" B2
Chloromethane 1.80E-03  (mg/m®' 3.50E+00  6.30E-03 (mg/kg-day)" C
Chromium 1.20E+01  (mg/m®)"  3.50E+00  4.20E+01 (mg/kg-day)" A
Copper NA (mg/m?)" NA NA (mg/kg-day)*
Hexachlorobenzene 460E-01  (mg/m®"' 3.50E+00 1.61E+00 (mg/kg-day)" B2
Iron NA (mg/m?)" NA NA (mg/kg-day)*
Lead NA (mg/m?)" NA NA (mg/kg-day)*
Manganese NA (mg/m®)” NA NA (mg/kg-day)”* D
Mercury NA (mg/m?)" NA NA (mg/kg-day)* D
Molybdenum NA (mg/m®)” NA NA (mg/kg-day)*
Naphthalene NA (mg/m®)” NA NA (mg/kg-day)*
Phenol NA (mg/m?)" NA NA (mg/kg-day)*
Pyridine NA (mg/m®)” NA NA (mg/kg-day)*
Thallium NA (mg/m®)” NA NA (mg/kg-day)’
Vanadium NA (mg/m?)" NA NA (mg/kg-day)*
Vinyl chloride 8.80E-03  (mg/m®' 3.50E+00  3.08E-02  (mg/kg-day)" A (3)
Notes: HEAST = Health Effects Assessment Summary Tables Source: IRIS, HEAST
(1) Adjustment factor used to convert unit risk to CSF.
(2) From Risk Assessment Information System (RAIS) http://risk.Isd.ornl.gov (4-3-01)
(3) Update from Integrated Risk Information System (IRIS) on-line database search (USEPA, 4-3-01)
A = human carcinogen CSF = cancer slope factor
B2 = Probably human carcinogen - indicates sufficient evidence mg/m’ = milligrams per meters cubed
C = Possible human carcinogen mg/kg-day = milligrams per kilograms per day
D = Not classifiable as a human carcinogen NA = not available
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6.3.2.1 Surface Soil

The receptors potentially exposed to surface soil are:

Hypothetical future on-site residents who may directly contact contaminants in surface soils. These
receptors were evaluated for purposes of completeness only, because the site is expected to remain

non-residential.

Current and future base workers who may come in contact with surface soils while performing work.

Current and future construction workers who may come in contact with surface soils while

performing excavation or construction work.

Current and future trespassers who may come in contact with contaminated surface soils while

visiting the site.

Exposures of hypothetical potential future residents (adult and child), current and future base workers,
current and future construction workers, and current and future trespassers (combined adolescent and
adult) to surface soil contaminants were evaluated in this HHRA. Incidental ingestion, dermal contact,

and inhalation exposure routes were considered.

6.3.2.2 Subsurface Soil

The receptors potentially exposed to subsurface soil are:

Current and future construction workers who may come in contact with subsurface soils while

performing excavation or construction work.

Exposures of current and future construction workers to subsurface soil contaminants were evaluated in

this HHRA. Incidental ingestion, dermal contact, and inhalation exposure routes were considered.

6.3.2.3 Surface Water

Surface water sampling was limited to the storm water drainage ditches. Much of Group IV is located in
close proximity to the Mayport Turning Basin; however, an evaluation of COPCs in surface water and
sediments of the Turning Basin is beyond the scope of this HHRA. This is primarily because the basin in

dredged every 2 to 3 years for safe berthing of Navy ships. Dredged sediments are transferred through a
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slurry pipeline to SWMU 50, the Western Dredge Spoil area. Data from any surface water or sediment
sampling that would be collected for this investigation, and subsequent evaluation of human risks, would

be unusable the next time the basin is dredged. The receptors potentially exposed to surface water are:

Hypothetical future residents who may wade in the surface water. These receptors were evaluated
for purposes of completeness only, because it is expected that the land will continue to be used as a

naval base.

Current and future base workers who may come in contact with surface water while performing work.

Current and future construction workers who may come in contact with surface water while

performing excavation or construction work.

Current and future trespassers who may come in contact with contaminated surface water while

visiting the site.

Hypothetical future residents (adult and child) exposed to surface water contaminants were evaluated in

this HHRA. Incidental ingestion and dermal contact exposure routes were considered.

6.3.2.4 Sediment

The sediments sampled are those limited to the storm water drainage ditches. The water level may vary
with rainfall; sediments are periodically exposed. The hypothetical future resident, base worker,
construction worker, and trespasser may be potentially exposed to sediment; however, the exposure is
likely to be minimal and is not quantified in this HHRA. Therefore, although COPCs were developed for

sediment, risk due to exposure to sediment was not evaluated further in this risk assessment.

The Mayport Turning Basin is located adjacent to Group IV; however, the evaluation of risks as a result of
exposure to surface waters and sediments in the Turning Basin is beyond the scope of the HHRA. This is
primarily because the basin in dredged every 2 to 3 years for safe berthing of Navy ships. Dredged
sediments are transferred through a slurry pipeline to SWMU 50, the Western Dredge Spoil area. Data
from any surface water or sediment sampling that would be collected for this investigation, and

subsequent evaluation of human risks, would be unusable the next time the basin is dredged.
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6.3.2.5 Groundwater

The receptors potentially exposed to groundwater are:

Hypothetical future on-site residents who may use groundwater from wells in the contaminated
shallow aquifer. These receptors were evaluated for purposes of completeness only, because it is
expected that the land will continue to be used as a naval base. In addition, drinking water is provided
to the area from the NAVSTA Mayport's deep on-base water supply wells, and it is unlikely that

hypothetical future residents would install domestic water supply wells in the shallow aquifer.

Current and future construction workers who may come in contact with groundwater while

performing excavation.

On-base water supply wells exist on NAVSTA Mayport and are used for groundwater supply to on-base
military residents. The groundwater is extracted from approximately 400 ft bls and is treated. Therefore,
exposure to the contaminated shallow aquifer is not considered for the military resident receptor, the base

worker, or the trespasser.

6.3.3 Exposure Point Concentration

The Exposure Point Concentration (EPC) is the concentration of a COPC used to best estimate the
intake. Ideally, the EPC should be the true average concentration within the exposure unit. However,
because of the uncertainty associated with estimating the true average concentration at a site, the 95%
upper confidence level (UCL) of the arithmetic mean is used as the EPC. If there were less than
10 samples, the maximum concentration was chosen as the EPC as the UCL does not provide a good
estimation of the upper bound of the mean concentration for these small data sets. If there were more
than 10 samples, each data set was evaluated using the Shapiro-Wilk W test (Gilbert, 1987) to determine if
the dataset more closely reflected a normal or lognormal distribution. A lognormal distribution was assumed
if the results were inconclusive. The 95 UCL-L and 95 UCL-N were calculated for each analyte in each
medium and data set using one-half the reporting limit for nondetect results and the average for samples
with duplicates. The UCL-N was used as the EPC if the Shapiro-Wilk W test indicated a normal distribution,
and the UCL-L was used as the EPC if the Shapiro-Wilk W test indicated a lognormal distribution. If the
calculated 95 UCL exceeded the maximum detected concentration, the maximum detected concentration
was selected as the EPC. EPCs were calculated for analytes in surface soil, subsurface soil, surface

water, sediment, and groundwater samples located in Group IV.

USEPA Region 4 guidance (USEPA, 1995) was followed to determine an equivalent benzo(a)pyrene

EPC concentration to represent the carcinogenic PAHs. The Region 4 guidance uses a Toxicity
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Equivalency Factor (TEF) methodology to convert each of the reported carcinogenic PAHs to
benzo(a)pyrene equivalents. The equivalent benzo(a)pyrene EPC is referred to as benzo(a)pyrene
(equiv) EPC in this HHRA. The following TEFs were used to convert each PAH concentration to a
benzo(a)pyrene (equiv) concentration: (1) benzo(a)pyrene, TEF = 1.0; (2) benzo(a)anthracene,
TEF=0.1; (3) benzo(b)fluoranthene, TEF = 0.1; (4)dibenzo(a,h)anthracene, TEF = 1.0;
(5) benzo(k)fluoranthene, TEF = 0.01; (6) chrysene, TEF = 0.001; and (7) indeno(1,2,3-cd)pyrene,
TEF =0.1. If any of the carcinogenic PAHs were detected at a sample location, the benzo(a)pyrene
(equiv) concentration was calculated for that location by multiplying the concentration of each
carcinogenic PAH by the appropriate TEF and summing the resultant values. If any of the carcinogenic
PAHs were below detection limits at that sample location, half the detection limit of that PAH was used as
a surrogate concentration. If all of the carcinogenic PAHs were below detection limits at a sample
location, the benzo(a)pyrene (equiv.) concentration was calculated by multiplying half the detection limit
for each carcinogenic PAH by the appropriate TEF and summing the resultant values.

6.3.4 Exposure Quantification

6.3.4.1 Base Workers

Base workers are those individuals, other than construction workers, who work at Group IV and may come
into contact with contaminated environmental media. Table 4.1 in Appendix F-4 provides exposure dose
equations used to estimate chemical intake for base workers exposed to surface soil. Table 4.2 in
Appendix F-4 provides exposure dose equations used to estimate chemical intake for base workers
exposed to surface water. Where available, the exposure assumptions used in the equations were those
suggested by standard USEPA guidance documents. Tables 4.1 and 4.2 provide a reference for each

exposure assumption. Exposure assumptions that are not standard USEPA values include the following:

An exposure time of 1.0 hour per event was assumed because no standard USEPA parameter was
found for exposure time for ingestion of surface water during commercial activities. Similarly, an
exposure frequency of 50 events per year was assumed. These two factors together assumed site

maintenance workers were exposed to onsite surface water for 50 hours per year.
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No standard USEPA parameters were found for event frequency, exposure frequency, or duration of
event for dermal exposure to surface water. An event frequency, exposure frequency, and duration of
event of 1 event per day, 50 days per year, and 1.0 hour per event, respectively, were assumed so that
the total number of hours per year for dermal exposure to surface water was consistent with the total

hours per year for ingestion of surface water.

Intake values for base worker exposures to Group IV noncarcinogens are provided in Appendix F-7,
Tables 7.1 and 7.2. Intake values for base worker exposures to Group IV carcinogens are provided in
Appendix F-8, Tables 8.1 and 8.2.

6.3.4.2 Construction Workers

Construction workers are those individuals who work at Group IV and may come into contact with
contaminated media during excavation or construction activities. Tables 4.3, 4.4, 4.5, and 4.6 in
Appendix F-4 provide exposure dose equations used to estimate chemical intake for construction workers
exposed to surface soil, subsurface soil, surface water, and groundwater, respectively. Where available,
exposure assumptions used in the equations were those suggested by standard USEPA guidance
documents. Tables 4.3, 4.4, 4.5, and 4.6 provide a reference for each exposure assumption. Exposure
assumptions that are not standard USEPA values include the following:

The exposure frequency was assumed to be equal to one worker month per year. A worker month is
equal to 20 days. This value was taken from the RAIS Internet site listing exposure parameters for an

excavation worker http:/risk.Isd.ornl.gov/homepage/tm.

An exposure time of 1.0 hour per event was assumed because no standard USEPA parameter was

found for exposure time for ingestion of surface water during construction activities.

No standard USEPA parameters were found for event frequency or duration of event for dermal
exposure to surface water. An event frequency and duration of event of 1 event per day and 1.0 hour
per event, respectively, were assumed so that the total number of hours per year for dermal exposure to

surface water was consistent with the total hours per year for ingestion of surface water.
Intake values for construction worker exposures to Group IV noncarcinogens are provided in Appendix F-7,

Tables 7.3, 7.4, 7.5, and 7.6. Intake values for construction worker exposures to Group IV carcinogens are
provided in Appendix F-8, Tables 8.3, 8.4, 8.5, and 8.6.
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6.3.4.3 Adult and Adolescent Trespassers

Trespassers, both adult and adolescent, were assumed to be individuals other than authorized personnel
who may from time to time enter the site and contact contaminated environmental media. Risks estimated
for this receptor also represent the exposure to authorized site visitors. Tables 4.7, 4.8, 4.9, and 4.10 in
Appendix F-4 provide exposure dose equations used to estimate chemical intake for adult and adolescent
trespassers, respectively, exposed to surface soil and surface water. Where available, exposure
assumptions used in the equations were those suggested by standard USEPA guidance documents.
Tables 4.7, 4.8, 4.9, and 4.10 (Appendix F-4) provide a reference for each exposure assumption. Exposure

assumptions that are not standard USEPA values include the following:

The soil ingestion rate was assumed to be 100 milligrams per day for both adults and adolescents. This
is the same as the soil ingestion rate assumed for resident adults given in the USEPA Region 4

supplemental risk assessment guidance (USEPA, 1995).

The exposure duration was assumed to be 20 years for adults and 10 years for adolescents. This is
based on the 30 year exposure duration also assumed for a residential land use scenario. (The
adolescent is assumed to range in age from 7 to 18 years (or 10 of the 30 years exposure duration),

assuming 20 years exposure as an adult.

An exposure frequency of 100 events per year or days per year was assumed for adolescent exposure
to surface soil. This value was selected to be greater than the adult exposure frequency of 45 events
per year (USEPA, 1995) based on the belief that adolescents are more likely to trespass than adults
are. The value selected for adolescents is equivalent to approximately twice per week during the
course of a year.

An exposure time of 1.0 hour per event was assumed because no standard USEPA parameter was

found for exposure time for ingestion of surface water during trespassing activities.

Intake values for adult trespasser exposures to Group IV noncarcinogens are provided in Appendix F-7,
Tables 7.7 and 7.8. Intake values for adolescent trespasser exposures to Group IV noncarcinogens are
provided in Appendix F-7, Tables 7.9 and 7.10. Intake values for adult trespasser exposures to Group IV
carcinogens are provided in Appendix F-8, Tables 8.7 and 8.8. Intake values for adolescent trespasser

exposures to Group IV carcinogens are provided in Appendix F-8, Tables 8.9 and 8.10.
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6.3.4.4 Hypothetical Future Adult and Child Onsite Residents

Risks to the hypothetical future onsite resident adult and child were quantified for purposes of completeness
only. NAVSTA Mayport is expected to remain a naval base; therefore, onsite residential land use is not
expected in the foreseeable future. The adult and child intakes were quantified for exposure to surface soll,

surface water, and groundwater COPCs.

Tables 4.11, 4.12, and 4.13 in Appendix F-4 provide exposure dose equations used to estimate chemical
intake for the hypothetical future adult resident exposed to surface soil, surface water, and groundwater,
respectively. Tables 4.14, 4.15, and 4.16 in Appendix F-4 provide exposure dose equations used to
estimate chemical intake for the hypothetical future child resident exposed to surface soil, surface water,
and groundwater, respectively. Inhalation intake of VOCs vaporizing from groundwater was not quantified
for hypothetical future adult and child residents because the inhalation risk (for VOCs) was assumed to be
equal to the ingestion risk (USEPA, 1995). Where available, exposure assumptions used in the equations
were those suggested by standard USEPA guidance documents. Tables 4.11 through 4.16 (Appendix F-4)
provide a reference for each exposure assumption. Exposure assumptions that are not standard USEPA

values include the following:

No standard USEPA exposure assumptions were found for event frequency for adult and child dermal

exposure to surface water. An event frequency of 1 event per day was assumed.

An exposure frequency of 100 events per year or days per year was assumed for child exposure to
surface water. This value was selected to be greater than the adult exposure frequency of 45 events
per year (USEPA, 1995) based on the belief that children are more likely to participate in wading
activities than adults are. The value selected for the child is equivalent to approximately twice per week

during the course of a year.

Surface soil, surface water, and groundwater intake values for hypothetical future adult resident exposures
to GROUP IV noncarcinogens are provided in Appendix F-7, Tables 7.11, 7.12, and 7.13. Surface soil,
surface water, and groundwater intake values for hypothetical future child resident exposures to Group IV
noncarcinogens are provided in Appendix F-7, Tables 7.14, 7.15, and 7.16. Surface soil, surface water, and
groundwater intake values for hypothetical future adult resident exposures to Group IV carcinogens are
provided in Appendix F-8, Tables 8.11, 8.12, and 8.13. Surface soil, surface water, and groundwater intake
values for hypothetical future child resident exposures to Group IV carcinogens are provided in
Appendix F-8, Tables 8.14, 8.15, and 8.16.
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6.4 TOXICITY ASSESSMENT

The toxicity assessment for the COPCs examines information concerning the potential human health
effects of exposure to COPCs. For each COPC, the goal of the toxicity assessment is to provide a
quantitative estimate of the relationship between the magnitude and type of exposure and the severity or
probability of human health effects. The toxicity values presented in this section are integrated with the
exposure assessment (Section 6.3) to characterize the potential for the occurrence of adverse health

effects.

The toxicological evaluation involves a critical review and interpretation of toxicity data from
epidemiological, clinical, animal, and in vitro studies. This review of the data ideally determines both the
nature of the health effects associated with a particular chemical and the probability that a given quantity
of a chemical could result in the referenced effect. This analysis defines the relationship between the
dose received and the incidence of an adverse effect for the chemicals of potential concern.

The entire toxicological database is used to guide the derivation of CSFs for carcinogenic effects and
Reference Doses (RfDs) for noncarcinogenic effects. These data may include epidemiological studies,
long-term animal bioassays, short-term tests, and evaluations of molecular structure. Data from these
sources are reviewed to determine if a chemical is likely to be toxic to humans. Because of the lack of
available human studies, however, the majority of toxicity data used to derive CSFs and RfDs comes from

animal studies.

For noncarcinogenic effects, the most appropriate animal model (the species most biologically similar to
the human) is identified. Pharmacokinetic data often enter into this determination. In the absence of
sufficient data to identify the most appropriate animal model, the most sensitive species is chosen. The
RfD is generally derived from the most comprehensive toxicology study that characterizes the
dose-response relationship for the critical effect of the chemical. Preference is given to studies using the
exposure route of concern; in the absence of such data, however, an RfD for one route of exposure may
be extrapolated from data from a study that evaluated a different route of exposure. Such extrapolation
must take into account pharmacokinetic and toxicological differences between the routes of exposure.
Uncertainty factors are applied to the highest no-observed-adverse-effect level (NOAEL) to adjust for
inter- and intraspecies variation, deficiencies in the toxicological database, and use of subchronic rather
than chronic animal studies. Additional uncertainty factors may be applied to estimate a NOAEL from a
lowest-observed-adverse-effect level (LOAEL) if the key study failed to determine a NOAEL. When
chemical-specific data are not sufficient, an RfD may be derived from data for a chemical with structural

and toxicological similarity.
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CSFs for weight-of-evidence Group A or B chemicals are generally derived from positive cancer studies
that adequately identify the target organ in the test animal data and characterize the dose-response
relationship. CSFs are derived for Group C compounds for which the data are sufficient, but they are not
derived for Group D or E chemicals. (An explanation/definition of these weight-of-evidence classes is
provided in Section 6.4.1). No consideration is given to similarity in the animal and human target organs
because a chemical capable of inducing cancer in any animal tissue is considered potentially
carcinogenic to humans. Preference is given to studies using the route of exposure of concern, in which
normal physiologic function was not impaired, and in which exposure occurred during most of the animal's
lifetime. Exposure and pharmacokinetic considerations are used to estimate equivalent human doses for
computation of the CSF. When a number of studies of similar quality are available, the data may be

combined in the derivation of the CSF.
Toxicological profiles for each of the COPCs are presented in Appendix F-11. These profiles present a
summary of the available literature on carcinogenic and noncarcinogenic effects associated with human

exposure to the chemical.

6.4.1 Carcinogenic Effects

The toxicity information considered in the assessment of potential carcinogenic risks includes a
weight-of-evidence classification and a slope factor. The weight-of-evidence classification qualitatively
describes the likelihood that a chemical is a human carcinogen and is based on an evaluation of the
available data from human and animal studies. A chemical may be placed in one of three groups in

USEPA's classification system to denote its potential for carcinogenic effects:

Group A - known human carcinogen
Group B1 or B2 - probable human carcinogen

Group C - possible human carcinogen

Chemicals that cannot be classified as human carcinogens because of a lack of data are placed in

Group D, and those for which there is evidence of noncarcinogenicity in humans are in Group E.

The CSF is the toxicity value used to quantitatively express the carcinogenic hazard of cancer-causing
chemicals. It is defined as the upper bound estimate of the probability of cancer incidence per unit dose
averaged over a lifetime. Slope factors are derived from studies of carcinogenicity in humans and/or
laboratory animals and are typically calculated for compounds in Groups A, B1, and B2, although some
Group C carcinogens also have slope factors and some B2 carcinogens such as lead have none. Slope
factors are specific to a chemical and route of exposure and are expressed in units of [mg/kg-day]'1 for

both oral and inhalation routes. Inhalation cancer toxicity values are usually expressed as inhalation unit
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risks in units of reciprocal micrograms per meters cubed (ug/m®) [1/(ug/m®)]. The inhalation unit risk must

be converted to an inhalation slope factor. This is done by assuming that humans weigh

70 kilograms (kg) and inhale 20 meters cubed (m®) of air per day [i.e., the inhalation unit risk (1/ug/m®) is

divided by 20 meters cubed per day (m®day), multiplied by 70 kg, and multiplied by 1,000 micrograms per

milligram (ug/mg) to yield the mathematical equivalent of an inhalation slope factor (mg/kg-day)’]

(USEPA, 1995). CSFs for COPCs at Group IV are presented in Appendix F-6 in Tables 6.1 and 6.2. The

primary sources of information for these values are IRIS (USEPA, 2001) and the annual HEAST
(USEPA, 1997a).

The IRIS database (USEPA, 2001) was consulted as the primary source for CSF values, as well as for
RfDs. USEPA intends that IRIS supersede all other sources of toxicity information for risk assessment. If
values are not available in IRIS, the HEAST values (USEPA, 1997a) were consulted. If no CSF is
available from any of these sources, carcinogenic risks are not quantified and potential exposures are

addressed in the general uncertainty section, Section 6.5.

CSFs exist for several (but not all) Class C compounds, which are identified as "possible" human
carcinogens. Based on data for these compounds, there is inadequate evidence of carcinogenicity in
humans and limited evidence of carcinogenicity in animals. In this HHRA, Class C compounds are
evaluated quantitatively as class A/B1/B2 compounds, but the risks associated with exposure to Class C
compounds are also discussed separately if these chemicals are major risk drivers, underscoring the
uncertainty associated with these estimations.

Dermal CSFs are derived from the corresponding oral values. In the derivation of a dermal CSF, the oral
CSF is divided by the gastrointestinal absorption efficiency to determine a CSF based on an absorbed
dose rather than an administered dose. The oral CSF is divided by the absorption efficiency because
CSFs are expressed as reciprocal doses. Dermal CSFs and the absorption efficiencies used in their
determination are also included in Appendix F-6 in Table 6.1. When no absorption rate is available in the

literature, no adjustment is made.

In the past, risk estimates for PAHs have assumed that all carcinogenic PAHs have a potency equal to
that for benzo(a)pyrene. A benzo(a)pyrene equivalent concentration is calculated using TEFs for the
other Class B2 PAHs as explained in Section 6.1. While benzo(a)pyrene was well studied, other
Class B2 PAHSs had insufficient data with which to calculate a CSF.
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6.4.2 Noncarcinogenic Effects

For noncarcinogens, it is assumed that a dose exists below which no adverse health effects will be seen.
Below this "threshold" dose, exposure to a chemical can be tolerated without adverse effects. Toxic
effects are manifested only when physiologic protective mechanisms are overcome by exposures to a
chemical above its threshold level. Maternal and developmental endpoints are considered systemic

toxicity.

The potential for noncarcinogenic health effects resulting from exposure to chemicals is assessed by
comparing an exposure estimate (intake or dose) to an RfD. The RfD is expressed in units of mg/kg-day
and represents a daily intake of contaminant per kg of body weight that is not sufficient to cause the
threshold effect of concern. An RfD is specific to the chemical, the route of exposure, and the duration
over which the exposure occurs. Separate RfDs are presented for ingestion and inhalation pathways. In
particular, Reference Concentrations (RfCs) in units of mg/m3 are typically presented for the inhalation
pathway. Because characterization of noncarcinogenic effects requires an estimate of dose in units of
mg/kg/day, the inhalation RfC must be converted to an inhalation RfD. The conversion is performed by
assuming that humans weigh 70 kg and inhale 20 m?® of air per day [i.e., the inhalation RfC (mg/m3) is
multiplied by 20 m*/day and divided by 70 kg to yield an inhalation RfD with units of mg/kg-day)]
(USEPA, 1995a).

To derive an RfD, USEPA reviews all relevant human and animal studies for each compound and selects
the study (studies) pertinent to the derivation of the specific RfD. Each study is evaluated to determine
the NOAEL or, if the data are inadequate for such a determination, the LOAEL. The NOAEL corresponds
to the dose (in mg/kg-day) that can be administered over a lifetime without inducing observable adverse
effects. The LOAEL corresponds to the lowest daily dose that induces an observable adverse effect.
The toxic effect characterized by the LOAEL is referred to as the "critical effect." To derive an RfD, the
NOAEL (or LOAEL) is divided by uncertainty factors to ensure that the RfD will be protective of human
health. Uncertainty factors are applied to account for extrapolation of data from laboratory animals to
humans (interspecies extrapolation), variation in human sensitivity to the toxic effects of a compound
(intraspecies differences), derivation of a chronic RfD based on a subchronic rather than a chronic study,
or derivation of an RfD from the LOAEL rather than the NOAEL. In addition to these uncertainty factors,
modifying factors between 1 and 10 may be applied to reflect additional qualitative considerations in

evaluating the data. For most compounds, the modifying factor is one.
A dermal RfD is developed by multiplying an oral RfD (based on an administered dose) by the

gastrointestinal tract absorption factor. The resulting dermal RfD, based on an absorbed dose, is used to
evaluate the dermal (absorbed) dose calculated by the dermal exposure algorithms.
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RfDs for the COPCs at Group IV are presented in Appendix F-5 in Tables 5.1 and 5.2. The primary

source of these values is the IRIS database, followed by other USEPA sources described for the

carcinogens. This table also includes the primary target organs affected by a particular chemical. This

information may be used in the risk characterization section to segregate risks by target organ effects,
unless the total hazard index (HI) is below unity.

6.5 RISK CHARACTERIZATION, UNCERTAINTY ANALYSIS, AND CONCLUSIONS

6.5.1 Risk Characterization for Group 1V

A summary of the risk characterization for Group IV is presented in this section. Total noncarcinogenic
and carcinogenic risks for each exposure route, as well as the cumulative risks for each receptor are
presented in Tables 9.1 through 9.6 in Appendix F-9. The following receptors were evaluated:

The base worker.
The construction worker.
The trespasser (adult and adolescent).

The hypothetical future resident (adult and child).

Example calculations and relevant risk calculation spreadsheets are presented in Appendix F.

6.5.1.1 Noncarcinogenic Risks for Group IV

Hls developed for the aforementioned receptors and presented in the referenced tables were as follows:

Receptor HI Table in Appendix F
Base Worker (Current/Future) 6.4E-02 9.1
Construction Worker (Current/Future) 4.5E-02 9.2
Adult Trespasser (Current/Future) 4.6E-02 9.3
Adolescent Trespasser (Current/Future) 1.6E-01 9.4
Hypothetical Adult Resident (Future) 1.3E+00 9.5
Hypothetical Child Resident (Future) 3.7E+00 9.6

His calculated for the base worker, the construction worker, and the adult/adolescent trespassers are
equal to or less than one, indicating that adverse noncarcinogenic health effects are not anticipated under
the conditions established in the exposure assessment.

Hls calculated for the hypothetical future resident exceed 1 when the hypothetical future adult or child is
the receptor of concern. Hlis calculated for the adult and small child resident routinely exposed to soils

only were 1.9E-01 and 9.2E-01, respectively. Hls calculated for the adult and small child occasionally
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exposed to local surface water only were 5.2E-02 and 3.4E-01, respectively. Hls calculated for the adult

and small child resident routinely exposed to groundwater were 1.1E+00 and 2.2E+00, respectively. Hls

calculated on a target organ-specific basis did not exceed one. The risk estimates presented for the

environmental media are subject to several significant sources of uncertainty. This includes the fact that

a very conservative RfD for iron was used to conduct the risk analysis. These significant sources of
uncertainty are further discussed in Section 6.5.1.3.

6.5.1.2 Carcinogenic Risks for Group IV

Incremental lifetime cancer risk (ILCR) estimates calculated for the aforementioned receptors and
presented in the referenced tables were as follows:

Receptor Cg;%?;;':k Table in Appendix F
Base Worker (Current/Future) 8.6E-06 9.1
Construction Worker (Current/Future) 3.2E-07 9.2
Adult Trespasser (Current/Future) 3.5E-06 9.3
Adolescent Trespasser (Current/Future) 7.2E-06 9.4
Hypothetical Adult Resident (Future) 1.1E-04 9.5
Hypothetical Child Resident (Future) 1.0E-04 9.6

The ILCR estimate developed for the construction worker (3.2E-07) exposed to Group IV media does not
exceed the USEPA target risk range of 1E-04 to 1E-06. IILCR estimates calculated for the base worker
and the trespasser are within the USEPA target risk range but exceed the State of Florida risk benchmark
of 1E-06. Cancer risk estimates for the hypothetical future resident (combined adult and child) do exceed
the USEPA target risk range and the State of Florida risk benchmark of 1E-06. A review of the media and
chemical-specific risk results indicate benzo(a)pyrene (equiv), Aroclor-1260, and arsenic in surface soill,

and arsenic, vinyl chloride, and carbazole in groundwater are the predominant risk drivers for Group IV.
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. Cancer Risk Table in
Receptor Media Estimate Appendix F
Base Worker (Current/Future) Surface Soil 8.5E-06 9.1
Surface Water 8.9E-08 9.1
TOTAL 8.6E-06 9.1
Construction Worker (Current/Future) Surface Soil 2.4E-07 9.2
Subsurface Soll 3.8E-08 9.2
Surface Water 3.6E-08 9.2
Groundwater 3.4E-09 9.2
TOTAL 3.2E-07 9.2
Adult Trespasser (Current/Future) Surface Soil 3.4E-06 9.3
Surface Water 6.4E-08 9.3
TOTAL 3.4E-06 9.3
Adolescent Trespasser (Current/Future) Surface Soil 7.1E-06 9.4
Surface Water 8.1E-08 9.4
TOTAL 7.1E-06 9.4
TOTAL FOR TRESPASSER 1.1E-05
Hypothetical Adult Resident (Future) Surface Soil 3.2E-05 9.5
Surface Water 1.3E-07 9.5
Groundwater 8.0E-05 9.5
TOTAL 1.1E-04 9.5
Hypothetical Child Resident (Future) Surface Soil 5.4E-05 9.6
Surface Water 1.6E-07 9.6
Groundwater 4.6E-05 9.6
TOTAL 1.0E-04 9.6
TOTAL FOR RESIDENT 2.1E-04

As noted above, benzo(a)pyrene (equiv), Aroclor-1260, and arsenic were the carcinogenic COPCs
selected for surface soils. The chemical-specific risk estimates for exposure to benzo(a)pyrene (equiv)
are within the USEPA target risk range of 1E-04 to 1E-06 for all receptors evaluated except the
construction worker, where the risk estimate is less than 1E-06. The risk estimates for exposure to
Aroclor-1260 and arsenic are within the USEPA target risk range of 1E-04 to 1E-06 for the hypothetical
resident and less than 1E-06 for all other receptors.

As noted above, the predominant risk drivers for groundwater are arsenic, vinyl chloride, and carbazole.
Chemical-specific risk estimates for the three chemicals are within the target risk range of 1E-04 to 1E-06

for the hypothetical resident and less than 1E-06 for all other receptors.

There were no carcinogenic COPCs in surface water.

The cancer risk estimates presented for the environmental media are subject to several significant
sources of uncertainty. This includes the fact that the carcinogenic PAH concentrations noted in the soils
at Group IV are within the range of concentrations reported in the literature as representing anthropogenic
background. The EPCs for arsenic and vinyl chloride in groundwater (4.395 ug/L and 0.5839 pugl/L,

respectively) are below their corresponding GCTLs of 50 pg/L and 1 pg/L. In addition, the carbazole was
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detected in only 1 of 93 groundwater samples. These significant sources of uncertainty are further

discussed in Section 6.5.1.3.

6.5.1.3 Uncertainty Analysis for Group IV

Uncertainty in the selection of COPCs is related to the current status of the predictive databases, the
grouping of samples, and the procedures used to include or exclude constituents as COPCs. Uncertainty
associated with the exposure assessment includes the values used as input variables for a given intake
route/scenario, the assumptions made to determine exposure point concentrations, and the predictions
regarding future land-use and population characteristics. Uncertainty in the toxicity assessment includes
the quality of the existing toxicity data needed to support dose-response relationships and the
weight-of-evidence used for determining the carcinogenicity of COPCs. Uncertainty in the risk
characterization includes that associated with exposure to multiple chemicals and the cumulative
uncertainty from combining conservative assumptions made in earlier steps of the risk assessment

process.

Whereas there are various sources of uncertainty as described earlier, the direction of uncertainty can be
influenced by the assumptions made throughout the risk assessment, including selection of COPCs and
selection of values for dose-response relationships. In general, assumptions, which consider safety

factors, are made so that the final calculated risks are overestimated.

Once the risk assessment is complete, the results must be reviewed and evaluated to identify the type
and magnitude of uncertainty involved. Reliance on results from a risk assessment without consideration
of uncertainties, limitations, and assumptions inherent in the process can be misleading.

6.5.1.4 Uncertainty in COPC Selection

The following uncertainties should be considered when evaluating the results of the risk characterization

conducted for Group 1V:

6.5.1.4.1 Existing Databases

All data used for this evaluation have been validated according to guidelines. Therefore, uncertainties
associated with the quality of the data are considered to be minimal. For surface soil, surface water, and
sediment, less than 10 samples were collected. The use of small datasets may result in additional
uncertainty both in the COPC selection and in the calculated risks.
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6.5.1.4.2 COPC Screening Levels

The use of risk-based screening values should ensure that the significant contributors to risk from a site
area not incorrectly screened out but are retained for evaluation. Screening values were based on
conservative land-use scenarios (i.e., residential land use for soil) and protective levels of risk

corresponding to an ILCR of 10°® (divided by the number of initial carcinogenic COPCs) and an HI of 0.1.

6.5.1.4.3 Absence of COPC Screening Levels

Essential human nutrients (magnesium, potassium, calcium, and sodium) are considered toxic only at
very high doses and do not have screening levels listed in the GCTL/SCTL tables referenced in this
report. These nutrients were eliminated from consideration as COPCs. Exclusion of these chemicals as
COPCs is not expected to add significant uncertainty to the risk.

6.5.1.4.4 Frequency of Detection

1,3-Dichlorobenzene; carbazole; naphthalene; pyridine; and aluminum (COPCs in groundwater) were
each detected in less than 5% of the samples. However, the chemicals were not screened from being a
COPC because of infrequent detection because the wide area encompassed by Group IV; therefore, the
detections were not less than 5% of the samples collected at one possible area of impact. No chemicals
were eliminated from this HHRA based on the frequency screening criteria, leading to possible
overestimation of risk for these chemicals. Carbazole, detected in 1 of 93 groundwater samples

collected, was identified as a risk driver.
It should also be noted that the remaining two risk drivers in groundwater (arsenic and vinyl chloride),
although detected in several samples, were detected above their respective GCTLs in only 1 and 2 of

94 samples, respectively.

6.5.1.4.5 USEPA Region 9 Preliminary Remediation Goals

USEPA Region 9 PRGs were presented in the COPC selection tables but not used in COPC selection.
Because Florida SCTLs and GCTLs are primarily conservative, risk-based screening levels, it is unlikely
that the fact that PRG values were not used for COPC screening would result in the underestimation of
risk. However, for many chemicals, the Region 9 PRG value and the State of Florida screening value are
different. There are some cases in which a chemical would have been selected as a COPC based on a
comparison of the maximum concentration to the PRG but the chemical was eliminated as a COPC
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based on a comparison of the maximum concentration and the Florida screening values. This is limited

to a few chemicals.

In groundwater, the maximum concentrations of 1,1-dichloroethene; 1,4-dichlorobenzene; and cyanide
exceeded their unadjusted PRG. 1,4-Dichlorobenzene was detected at a relatively low frequencies (1%).
The maximum concentrations of all three chemicals were both less than their respective MCLs.
Therefore, it is unlikely that significant underestimation of risk resulted from the omission of these

chemicals as COPCs in groundwater.

In surface soil and subsurface soil, the maximum concentration of chromium exceeded its adjusted PRG
(divided to account for carcinogenic additivity) but did not exceed the unadjusted PRG. Likewise, in
sediment the maximum concentration of cadmium exceeded its adjusted PRG but did not exceed the
unadjusted PRG. Arsenic in surface water exceeded its unadjusted PRG but was less than the MCL.
Therefore, it is unlikely that significant underestimation of risk resulted from the omission of these

chemicals of COPCs in these media.

6.5.1.5 Uncertainty in the Exposure Assessment

6.5.1.5.1 Land-Use

The current land use patterns of NAVSTA Mayport are well established, thereby reducing the uncertainty
associated with land use assumptions. Current land use receptors are base workers, construction

workers, and site trespassers; this list of receptors is not expected to change in the foreseeable future.

6.5.1.5.2 Mayport Turning Basin

Much of Group IV is located in close proximity to the Mayport Turning Basin; however, potential risks
resulting from exposure to surface water and sediment in the Turning Basin were not evaluated in this
HHRA. This is primarily because the basin in dredged every two to three years for safe berthing of Navy
ships. Dredged sediments are transferred through a slurry pipeline to SWMU 50, the Western Dredge
Spoil area. Data from any surface water or sediment sampling that would be collected for this
investigation, and subsequent evaluation of human risks, would be unusable the next time the basin is
dredged. It is possible that personnel could be exposed to surface water in the Turning Basin through

swimming or ingestion of fish.
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6.5.1.5.3 Exposure Point Concentration

The maximum concentrations of COPCs in surface soil, surface water, and sediment were selected as
the exposure point concentrations for the HHRA. Consequently, risk estimates are likely to be
overestimated because it is unlikely that potential receptors would be exposed to maximum concentration

only for the entire assumed exposure period.

The method used to calculate the benzo(a)pyrene (equiv.) concentration for carcinogenic polycyclic
aromatic hydrocarbons (cPAHs) might also overestimate the risk. USEPA Region 4 guidance
(USEPA, 1995) was followed to determine a benzo(a)pyrene (equiv.) concentration representative of total
cPAHs in each sample. The Region 4 guidance suggests the following TEFs for each cPAH to calculate the

benzo(a)pyrene (equiv.) concentration.:

benzo(a)pyrene, TEF = 1.0;
benzo(a)anthracene, TEF = 0.1;
benzo(b)fluoranthene, TEF = 0.1;
dibenzo(a,h)anthracene, TEF = 1.0;
benzo(k)fluoranthene, TEF = 0.01;
chrysene, TEF = 0.001; and
indeno(1,2,3-cd)pyrene, TEF = 0.1.

If cPAHs were detected at a sample location, the benzo(a)pyrene (equiv) concentration was calculated for
that location by multiplying the concentration of each cPAH by the appropriate TEF and summing these
values. If a non-detect result was reported for a cPAH, then half the detection limit of that PAH was used as
a surrogate concentration. If cPAHs were not detected at a sample location, then the benzo(a)pyrene
(equiv.) concentration was calculated by multiplying half the detection limit for each cPAH by the appropriate
TEF and summing these values. As with other analytes in surface soil, the maximum benzo(a)pyrene

(equiv.) concentration in an environmental media was used to estimate potential risks.

6.5.1.54 Exposure Parameters

The exposure factors, e.g., exposure frequency and duration, used to characterize the risk are based on
reasonable maximum exposure (RME) assumptions. Generally, default and literature exposure factors
are based on surveys of physiological and lifestyle profiles across the United States. The attributes and
activities studied in these surveys generally have a broad distribution. Therefore, the risk is not likely to
be underestimated for maximum exposed individuals and is more likely to be overestimated for the

general populations exposed to the chemicals in the environmental media at the sites. Assumptions were
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made for soil ingestion rate, exposure duration, exposure frequency for the trespasser, and the exposure
frequency of a resident child hypothetically exposed to surface water. The assumptions were
conservative and are not likely to underestimate the exposure to the receptor.

6.5.1.6 Uncertainty in Toxicity Assessment

6.5.1.6.1 Derivation of Toxicity Criteria

Uncertainty is associated with hazard assessment and dose-response evaluations. The hazard
assessment deals with characterizing the nature and strength of the evidence of causation, or the
likelihood that a chemical that induces adverse effects in animals will also induce adverse effects in
humans. Hazard assessment of carcinogenicity is evaluated as a weight-of-evidence determination,
using the USEPA methods. Positive animal cancer test data suggest that humans contain tissue(s),
which may manifest a carcinogenic response; however, the animal data cannot necessarily be used to
predict the target tissue in humans. In the hazard assessment of no cancer effects, however, the positive
animal data often suggest the nature of the effects (i.e., the target tissues and type of effects) anticipated

for humans.

Uncertainty in hazard assessment arises from the nature and quality of the animal and human data.
Uncertainty is reduced when similar effects are observed across species, strain, sex, and exposure route;
when the magnitude of the response is clearly dose-related; when pharmacokinetic data indicate a similar
fate in humans and animals; when postulated mechanisms of toxicity are similar for humans and animals;
and when the chemical of concern is structurally similar to other chemicals for which the toxicity is more

completely characterized.

Uncertainty in the dose-response evaluation is associated with the determination of a CSF for the
carcinogenic assessment and derivation of an RfD or RfC for the noncarcinogenic assessment.
Uncertainty introduced from interspecies (animal to human) extrapolation, which, in the absence of
quantitative pharmacokinetic or mechanistic data, is usually based on consideration of interspecies
differences in basal metabolic rate. Uncertainty also results from intraspecies variation. Most toxicity
experiments are performed with animals that are very similar in age and genotype, so that intragroup
biological variation is minimal, but the human population of concern may reflect a great deal of
heterogeneity including unusual sensitivity or tolerance to the COPC. Even toxicity data from human
occupational exposure reflect a bias because only those individuals sufficiently healthy to attend work
regularly (the healthy worker effect) and those not unusually sensitive to the chemical are likely to be
occupationally exposed. Finally, uncertainty arises from the quality of the key study from which the

quantitative estimate is derived and the database. For cancer effects, the uncertainty associated with
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dose-response factors is mitigated by assuming the 95% upper bound for the slope factor. Another
source of uncertainty in carcinogenic assessment is the method by which data from high doses in animal
studies are extrapolated to the dose range expected for environmentally exposed humans. The
linearized multistage model, which is used in nearly all quantitative estimations of human risk from animal
data, is based on a non-threshold assumption of carcinogenesis. Evidence suggests, however, that
epigenetic carcinogens, as well as many genotoxic carcinogens, have a threshold below which they are
noncarcinogenic (Williams and Welsburger, 1991); therefore, the use of the linearized multistage model is

conservative for chemicals that exhibit a threshold for carcinogenicity.

For noncancer effects, additional uncertainty factors may be applied in the derivation of the RfD or RfC to
mitigate poor quality of the key study group or gaps in the database. Additional uncertainty for noncancer
effects is associated with a prediction of a threshold dose rate less than which adverse effects are not
expected. Therefore, an uncertainty factor is usually applied to the estimate of a no-effects level.
Additional uncertainty arises in estimation of an RfD or RfC for chronic exposure from subchronic data.
Unless empirical data indicate that effects do not worsen with increasing duration of exposure, an
additional uncertainty factor is applied to the no-effect level in the subchronic study. Uncertainty in the
derivation of RfDs is mitigated by the use of uncertainty and modifying factors that normally range
between 3 and 10. The resulting combination of uncertainty and modifying factors are used to
proportionally adjust the RfD downwards and thereby intentionally introduce a conservative bias in the

RfD by a factor of 1000 or more.
The derivation of dermal RfDs and CSFs from oral values may cause uncertainty. This is particularly the
case when no gastrointestinal absorption rates are available in the literature or when only qualitative

statements regarding absorption are available.

6.5.1.6.2 Toxicity Criteria For Arsenic

The toxicity criteria for arsenic are a major source of uncertainty for this baseline risk assessment. While
conventional risk assessment methodology suggests that there is no “zero risk concentration” for a
carcinogen such as arsenic, the human body does have a limited capacity to methylate arsenic and this
limit is not generally reached until the body’s intake of arsenic exceeds 500 micrograms per day (ug/day).
Most environmental exposures result in intakes lower than 500 pg/day. Additionally, the USEPA
suggests that an order of magnitude adjustment of risk (downward) may be appropriate for arsenic in

some cases.
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6.5.1.7 Uncertainty in the Risk Characterization

Uncertainty in risk characterization results primarily from assumptions made regarding additivity of effects
from exposure to multiple COPCs from various exposure routes. High uncertainty exists when summing
cancer risks for several substances across different exposure pathways. This assumes that each
substance has a similar effect and/or mode of action. Often compounds affect different organs, have
different mechanisms of action, and differ in the fate in the body, as additivity may not be an appropriate

assumption. However, the assumption of additivity is made to provide a conservative estimate of risk.

Finally, the risk characterization does not consider antagonistic or synergistic effects. Little or no
information is available to determine the potential for antagonistic or synergism for the COPCs.
Therefore, this uncertainty cannot be discussed for its impact on the risk assessment, as it may either
over- or underestimate potential human health risk.

Arsenic and Vinyl Chloride

The groundwater EPCs calculated for arsenic (4.395 ug/L) and vinyl chloride (0.5839 ug/L) do not exceed
their respective GCTLs (50 pg/L and 1 pg/L), yet the estimated risk associated with exposure to both of
these chemicals was calculated to be greater than 1.0E-06, i.e., they are risk drivers. The chemicals
were selected as COPCs in groundwater because 1 and 2 samples, respectively, out of 93 had a
detectable concentration greater than the GCTL. The GCTL for these two chemicals is a primary drinking

water standard, not a risk-based concentration.

6.5.1.8 Summary and Conclusions for Group IV

A summary of the risk characterization for Group IV is presented in Table 6-3. The following items

summarize the results of the risk characterization for Group IV:

Noncancer risk estimates [Hazard Indices (HIs)] developed for the base worker, the construction
worker, the adult trespasser, and the adolescent trespasser are equal to or less than 1, indicating that
adverse noncarcinogenic effects are not anticipated under the conditions considered in the risk
assessment. Hls developed for the hypothetical future resident adult and child exceed 1.0. His

developed for individual COPCs and target organs do not exceed 1.0.

The ILCR estimate for the construction worker (3.2E-07) does not exceed the USEPA target risk
range (1E-04 to 1E-06) or the State of Florida cancer risk benchmark (1E-06).
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TABLE 6-3

Summary of Cancer Risks and Hazard Indices

Group IV RCRA Facility Investigation
Naval Station Mayport

Mayport, Florida

Receptor Equsure Exposure Cancer Risk \ﬁ:’: rg::‘acl:r Chemit?als with Chemi(fals with ’::;Z;d Cf_wemicals
Medium Route (RME) Risks > 10-4 Cancer Risks > 10-5 | Cancer Risks > 10-6 (RME) with HI >1

Base Worker Surface Soil Ingestion 7.4E-07 -- - - 6.9E-03 -

Inhalation 1.6E-10 - - - 1.9E-05 --

Dermal Contact 6.3E-08 - -- -- 7.8E-04 -

Total 8.0E-07 - - - 7.7E-03 -

Base Worker Surface Water Ingestion 6.3E-10 - - = 1.2E-03 -

Inhalation - - - -

Dermal Contact  8.9E-08 - - - 2.2E-02 =

Total 8.9E-08 -- - -- 2.3E-02 -

TOTAL 8.9E-07 3.1E-02

Construction Worker  Surface Soil Ingestion 2,3E-08 - - - 5.3E-03 -

Inhalation 5.3E-13 - - - 1.5E-06 -

Dermal Contact  7.1E-10 - - = 2.2E-04 -

Total 2.3E-08 - - 5.5E-03 --

Construction Worker  Subsurface Soil Ingestion 3.7E-08 - - - 5.9E-03 -

Inhalation 7.6E-13 - - - 4.4E-04 -

Dermal Contact 1.5E-09 - - - 4.2E-05 --

Total 3.8E-08 = - 6.3E-03 -

Construction Worker  Surface Water Ingestion 2.5E-10 = - - 2.9E-04 -

Inhalation - - - 3.2E-06 -

Dermal Contact 3.5E-08 -- - -- 1.3E-03 -

Total 3.6E-08 - - 1.6E-03 -

Construction Worker  Groundwater Ingestion 8.4E-10 - - - 5.0E-04 =

Inhalation 9.4E-11 - - - - -

Dermal Contact 2.4E-09 -- - -- 8.9E-03 -

Total 3.4E-09 = - 9.4E-03 --

TOTAL 1.0E-07 2.3E-02
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TABLE 6-3 (Continued)
Summary of Cancer Risks and Hazard Indices

Group IV RCRA Facility investigation
Naval Station Mayport
Mayport, Florida

Receptor Expo_sure Exposure Cancer Risk vzr: 'g:::::r Chemi(?als with Chemic?als with '-::;:;d Cl?emicals
Medium Route (RME) Risks > 10-4 Cancer Risks > 10-5 | Cancer Risks > 10-6 (RME) with HI >1

Trespasser Surface Soil Ingestion 2.1E-07 - - - 2.5E-03 -
Adult Inhalation 2.4E-11 - - - 3.4E-06 --
Dermal Contact  7.9E-08 - - - 1.2E-03 -

Total 2.9E-07 - - - 3.7E-03 -

Trespasser Surface Water Ingestion 4.6E-10 - - - 1.1E-03 -
Adutt Inhalation - - - -
Dermal Contact 6.4E-08 - - - 2.0E-02 -

Total 6.4E-08 - - 2.1E-02 -

TOTAL 2.5E-02

Trespasser Surface Soil Ingestion 3.7E-07 - -- - 8.6E-03 --
Adolescent Inhalation 4.1E-11 - -- - 1.2E-05 -~
Dermal Contact  2.1E-07 - - - 6.4E-03 -

Total 5.8E-07 - - - 1.5E-02 -

Trespasser Surface Water Ingestion 7.9E-10 - - - 3.9E-03 -
Adolescent Inhalation = -- - -
Dermal Contact  8.0E-08 - - - 5.0E-02 -

Total 8.1E-08 - - 5.4E-02 -

TOTAL 1.0E-06 6.9E-02
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TABLE 6-3 (Continued)
Summary of Cancer Risks and Hazard Indices

Group IV RCRA Facility Investigation

Naval Station Mayport

Maypori, Florida

Receptor Expo_sure Exposure Cancer Risk v:::: 2;(:1&::'::' Chemic.?als with Chemigals with ngz;d Cl?emicals
Medium Route (RME) Risks > 10-4 Cancer Risks > 10-5 | Cancer Risks > 10-6 (RME) with HI >1
Surface Soil Benzo(a)pyrene
Hypothetical Future Ingestion - -- V). A . NA -
On-Site Resident 6.6E-06 (equiv), Arsenic
Adult and Child Inhalation 4.8E-10 - - - NA -
Dermal Contact 1.2E-06 - - Benz(z(;g%;rene NA -
Benzo(a)pyrene
Total 7.8E-06 - - (equiv), Arsenic NA -
Surface Water
Hypothetical Future Ingestion 2.0E-08 - -- - NA --
On-Site Resident
Aduit and Child Inhalation - - - NA -
Dermal Contact 2.6E-07 - - - NA --
Total 2.8E-07 - - -- NA -
Groundwater
Hypothetical Future Ingestion - Arsenic, Vinyl Chloride Carbazole NA -
On-Site Resident 1.1E-04
Adult and Child Inhalation 1.3E-05 - Viny! Chloride - NA -
Dermal Contact 1.5E-06 - - -~ NA -
Total 1.3E-04 -- Arsenic, Vinyl Chloride Carbazole NA -
TOTAL 1.3E-04
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TABLE 6-3 (Continued)
Summary of Cancer Risks and Hazard Indices

Group IV RCRA Facility investigation
Naval Station Mayport
Mayport, Florida

Chemicals

Hazard

Receptor Expo_sure Exposure Cancer Risk with Cancer Chemic?als with Chemiqals with Index Cl:nemicals
Medium Route (RME) Risks > 10-4 Cancer Risks > 10-5 | Cancer Risks > 10-6 (RME) with Hl >1
Surface Soil

Hypothetical Future Ingestion NA NA NA NA 1.9E-02 -

On-Site Resident
Aduit Inhalation NA NA NA NA 2.7E-05 -
Dermal Contact NA NA NA NA 9.4E-03 -
Total NA NA NA NA 2.9E-02 -

Surface Water

Hypothetical Future Ingestion NA NA NA NA 2.9E-03 -

On-Site Resident
Adult Inhalation NA NA NA NA -
Dermal Contact NA NA NA NA 4.9E-02 -
Total NA NA NA NA 5.2E-02 -

Groundwater

Hypothetical Future Ingestion NA NA NA NA 1.0E+00 -

On-Site Resident
Aduit Inhalation NA NA NA NA 1.1E-02 -
Dermal Contact NA NA NA NA 2.5E-02 =
Total NA NA NA NA 1.1E+00 -

TOTAL 1.1E+00
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TABLE 6-3 (Continued)
Summary of Cancer Risks and Hazard Indices

Group IV RCRA Facility investigation
Naval Station Mayport
Mayport, Florida

Receptor Equsure Exposure Cancer Risk vﬁrhe 2:5::; Chemicfals with Chemigals with l-:::‘:;d Cl?emicals
Medium Route (RME) Risks > 10-4 Cancer Risks > 10-5 | Cancer Risks > 10-6 (RME) with HI >1
Surface Soil
Hypothetical Future Ingestion NA NA NA NA 9.0E-02 -
On-Site Resident
Child Inhalation NA NA NA NA 1.2E-04 -
Dermal Contact NA NA NA NA 6.5E-03 -
Total NA NA NA NA 9.6E-02 -
Surface Water
Hypothetical Future Ingestion NA NA NA NA 1.3E-01 -
On-Site Resident
Child Inhalation NA NA NA NA -
Dermal Contact NA NA NA NA 2.1E-01 -
Total NA NA NA NA 3.4E-01 -
Groundwater
Hypothetical Future Ingestion NA NA NA NA 2.2E+00 -
On-Site Resident
Child Inhalation NA NA NA NA 2.6E-02 -
Dermal Contact NA NA NA NA 3.8E-02 --
Total NA NA NA NA 2.2E+00 -
TOTAL 2.7E+00
Notes:

NA - not applicable
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The ILCR estimates for the base worker (8.6E-06) and trespasser (1.1E-05) exceed the conservative

end of the USEPA target risk range (1E-06). Risk from exposure to benzo(a)pyrene (equiv) in
surface soil exceeds 1E-06 for both receptors.

The ILCR estimate for the hypothetical future resident (2.1E-04) exceeds the USEPA target risk
range (1E-04 to 1E-06). Risk from exposure to benzo(a)pyrene (equiv), Aroclor-1260, and arsenic in
surface soil, and arsenic, vinyl chloride, and carbazole in groundwater exceeds 1E-06. The EPCs for
both arsenic and vinyl chloride in groundwater are below their respective GCTLs.
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7.0 ECOLOGICAL RISK ASSESSMENT

7.1 OVERVIEW OF SCREENING-LEVEL ERA METHODOLOGY

This section provides an outline of the general approach that was taken to assess the impacts of site
contamination on ecological receptors in the Group IV area and the habitats that support these organisms.

This ecological risk assessment (ERA) generally followed a two-step process:

Step 1: Preliminary Problem Formulation (Section 7.2) and Preliminary Ecological Effects Evaluation
(Section 7.3)

Preliminary Problem Formulation - This is the first phase of an ERA, which discusses the goals,
breadth, and focus of the assessment. It includes general descriptions of the site to be investigated
with emphasis on the habitats and ecological receptors present. This phase also involves
characterization of chemical sources and migration pathways, evaluation of routes of chemical
exposure, and selection of analytes to be assessed. Preliminary assessment and measurement
endpoints are also selected in this phase. Finally, a preliminary conceptual model is developed that

describes how chemicals associated with the site may come into contact with ecological receptors.

Preliminary Ecological Effects Evaluation - In this phase, medium-specific ecological screening
guidelines for each analyte (i.e., concentrations of each chemical above which adverse effects to
ecological receptors may occur) are identified. This step is undertaken concurrently with the
exposure assessment described below.

Step 2: Preliminary Exposure Estimate (Section 7.4) and Risk Calculation (Section 7.5)

Preliminary Exposure Estimate - This portion of the ERA includes the identification of data sources
containing concentrations of chemicals to which ecological receptors may be exposed in various
media. It also includes the selection of exposure point chemical concentrations from those data.

Preliminary Risk Calculation - In this step, exposure point concentrations are compared to guidelines
in order to characterize potential risk to ecological receptors. Analytes found to pose potential risk

after these comparisons are selected as ecological COPCs.
The above process, described in further detail below, represents the general ERA approach

recommended in the most recent USEPA guidance for performing ERAs (USEPA, 1998c and 1997b).
Region 4 has developed region-specific guidance (USEPA, 2000) and has requested that this guidance
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be followed for all ERAs performed in Region 4. Region 4 guidance is consistent with national USEPA

guidance (USEPA, 1998c and 1997b). Hence, this ERA follows Region 4 guidance while containing

relevant elements of national USEPA guidance. Additional guidance consulted for this ERA includes

Department of the Navy (DON) ERA policy (DON, 1999), which refers to this “screening-level
assessment” as a “Tier 1” study in the Navy’s three-tiered ERA approach.

Because of the potential complexity of ERAs, they are often conducted using a tiered approach and
punctuated with Scientific/Management Decision Points (SMDPs). SMDPs are meetings involving the
risk assessors, risk managers, and client to control costs, prevent unnecessary analyses, and ensure that
the ERA is proceeding in an efficient, timely manner. Information analyzed in one tier is evaluated to
determine whether the objectives of the study have been met, and then it may be used to identify the data
required for the next tier, if necessary. Again, this ERA can be considered a "screening-level"
assessment because it is based only on comparing chemical concentrations against conservative

screening values.

A baseline ERA (BERA) may be conducted if the results of the screening-level ERA indicate that
additional study is warranted. The BERA includes more focused studies that incorporate the initial
screening, but it may also encompass detailed laboratory and field studies or extensive modeling
(USEPA, 1997b). The BERA represents steps 3 through 7 of the 8-step ERA process. The beginning of
the BERA presents a more balanced evaluation of the conservativeness inherent in the first two steps in
the process (DON, 1999); it is described in detail in Section 7.6. Step 8 is risk management.

7.2 PRELIMINARY PROBLEM FORMULATION

7.2.1 Habitat Types and Ecological Receptors

Group 1V is a collection of SWMUs for this RFI located on NAVSTA Mayport. These include the OWCS
(SWMU 47), the Sanitary Sewer System (SWMU 53), and the Storm Sewer System (SWMU 55)
(Figure 1-2). Other Group IV SWMUs include the Oil/Water Separators (SWMU 54), Fuel Distribution
System (AOC A), and Underground Product Storage Tanks (AOC B), which are part of the petroleum
program at NAVSTA Mayport (Figure 1-2).

The OWCS is a system of gravity pipelines, lift stations, and force mains that convey oily bilge water
collection from ships at the piers and oily water from operations at the FFTC to the OWTP (SWMU 9). A
majority of the system was constructed during 1978 to 1980 from ductile iron pipe that is not cathodically
protected. Piping at Alpha Pier was replaced in 1991, and the Foxtrot Pier was constructed in 1994. The

collection system can be broken down into two subsystems: the gravity feed system used to convey the
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oily wastewater from the oily waste risers at the piers to the lift stations, and the lift stations with force
main pipelines that convey oily waste to the OWTP.

The sewer pipeline system (SWMU 53) collects and transports wastewater from all areas of the
NAVSTA Mayport to the WWTF (A. T. Kearny, 1989). The WWTF is a NPDES-permitted facility located
to the south of the entrance to the Mayport Turning Basin. Like the OWCS, the sewer lines are

composed of gravity feed pipelines, lift stations, and force main sewer lines.

The storm sewer system (SWMU 55) at NAVSTA Mayport consists of underground storm sewer pipes
and unlined drainage ditches (A. T. Kearny, 1989). The storm sewer system conveys runoff to the
St. Johns River, Sherman Creek, Lake Wonderwood, the Mayport Turning Basin, and the Atlantic Ocean.
Many of the storm sewer pipes that discharge to the surrounding surface water are supplied by unlined
drainage ditches found over the entire facility.

NAVSTA Mayport is highly developed, consisting mainly of buildings, roadways, piers, parking lots, and
other paved areas. Due to the highly developed nature of the Group IV sites and surrounding areas,
terrestrial habitat is poor and of limited quantity and, thus, use by ecological receptors is expected to be
minimal. Some mowed turf grass is present along the roadways and between some buildings, with some
scattered ornamental trees present. The base golf course is located near some of the sites (Figure 1-2).
Some limited aquatic habitat is present in the of the stormwater runoff ditches, with some small runoff
retention ponds present. Limited open water is present in the retention ponds, and some cattails
(Typha spp.) are present along their margins. Open water is located in the Turning Basin, but the aquatic

media associated with this area are not considered to be part of Group IV.

7.2.2 Major Chemical Sources and Migration Pathways

The maijor sources of chemicals at Group IV are the Group IV SWMUs themselves, in particular, the
OWCS (SWMU 47), the Sanitary Sewer System (SWMU 53), and the Storm Sewer System (SWMU 55).
Chemicals associated with past waste disposal practices associated with these SWMUs are of concern.
For this ERA, the ditches associated with the Storm Water Sewer System are most relevant, as the other
SWMUs and AOCs are subsurface, and no known groundwater-to-surface water discharge of chemicals
to the ditches is known to occur. The major contaminant migration pathways for the Group IV sites are
runoff to the ditches from adjacent areas, or back-up of subsurface systems leading to surface

contamination.
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7.2.3 Exposure Routes

The chemical exposure routes for Group IV are aquatic, semi-aquatic, and terrestrial. Because the
surface water and sediment samples were collected from drainage ditch areas that are frequently dry, the
maijority of exposure would be for terrestrial receptors. Aquatic and semi-aquatic organisms associated
with the drainage areas could be exposed to chemicals via direct contact with surface water and
sediments, incidental ingestion of surface water and sediments, drinking surface water, and consumption
of contaminated food items. Exposure can occur also via discharge of chemicals in groundwater to
surface water and sediment. However, groundwater is not known to discharge to surface water in the

potentially impacted areas containing surface water and sediment.

Terrestrial animals at the site may be exposed to soil contaminants through ingestion of contaminated
food items. Animals can incidentally ingest soil while grooming fur, preening feathers, digging, grazing
close to the soil, or feeding on items to which soil has adhered (such as roots and tubers). Terrestrial
vegetation may be exposed to contaminants via direct aerial deposition and root translocation. Aerial
deposition was not investigated, primarily because the contaminant sources at the sites under
investigation are largely covered by vegetation, reducing the amount of bare soil and fugitive dust.
Exposure to contaminants in the soil via dermal contact may occur, but is unlikely to represent a major
exposure pathway because fur, feathers, and chitinous exoskeletons probably minimize transfer of
contaminants across dermal tissue. Soil trapped in the fur or feathers could be ingested during grooming
or preening activities, which are evaluated as part of the indirect ingestion exposure route. In addition,
little information is available (e.g., absorption factors) to evaluate dermal exposures to wildlife. Direct

exposure to soil chemicals is also possible for terrestrial invertebrates.

Volatile constituents are present in some site soils and soil-bound contaminant resuspension may occur.
However, inhalation does not represent a significant exposure pathway because air contaminant
concentrations are assumed to be quite low, even for burrowing wildlife. The inhalation exposure route is
generally only relevant after a spill of a volatile chemical. In addition, inhalation ecotoxicity data for
chronic exposure are lacking. Hence, the air pathway was not considered for ecological receptors.

7.2.4 Selection of Analytes to be Investigated

Analytes included in the ERA for quantitative analysis were all chemicals detected in surface water,
sediment, and surface soil samples collected in 2001. Calcium, magnesium, potassium, and sodium
were excluded as analytes to be investigated because they are essential nutrients that are toxic only in
extremely high concentrations. Due to the scarcity of data for these essential nutrients, it would not be
possible to develop ranges of toxicity for them, even at high concentrations. The limited toxicity data
available indicate that high dietary intake of these nutrients is well tolerated.
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7.2.5 Assessment and Measurement Endpoints

As discussed in USEPA (1997b) one of the major tasks in preliminary problem formulation is the selection
of preliminary assessment and measurement endpoints. An assessment endpoint is defined as "an
explicit expression of actual environmental values that are to be protected" (USEPA, 1997b).
Measurement endpoints are "measurable ecological characteristics that are related to the valued
characteristic chosen as the assessment endpoint” (USEPA, 1997b). Region 4 has specified that
assessment endpoints for the screening-level assessment should be broad and generic and considered
preliminary. For this ERA, the preliminary assessment endpoints were protection of the following groups

of receptors from adverse effects of chemicals on their growth, survival, and reproduction:

Aquatic and Semi-Aquatic Biota

Terrestrial Biota

As indicated above, measurement endpoints (also referred to as “measures of effects”) are related to
assessment endpoints, but these endpoints are more easily quantified or observed. In essence,
measurement endpoints serve as surrogates for assessment endpoints. While declines in populations
and shifts in community structure can be quantified, studies of this nature are generally time-consuming
and difficult to interpret. However, measurement endpoints indicative of observed adverse effects on
individuals are relatively easy to measure in toxicity studies and can be related to the assessment

endpoint.

For surface water and sediment in the drainage areas, the preliminary measurement endpoints were
chemical concentrations in surface water and sediment associated with adverse effects on growth,
survival, and reproduction of surface water and benthic organisms, respectively (screening levels). For
surface soil, the preliminary measurement endpoints were chemical concentrations in surface soil
associated with adverse effects on growth, survival, and reproduction of soil invertebrates/plants (surface
soil screening levels). The measurement endpoints listed above incorporate, to the fullest extent

possible, the assessment endpoints.

7.2.6 Preliminary Conceptual Site Model

The conceptual model is designed to diagrammatically identify potentially exposed receptor populations and
applicable exposure pathways, based on the physical nature of the site and the potential chemical source
areas. Actual or potential exposure to chemicals for ecological receptors associated with Group IV was
determined by identifying the most likely pathways of chemical release and transport. A complete exposure

pathway has three components: a source of chemicals that can be released to the environment; a route of
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chemical transport through an environmental medium; and an exposure route or contact point for an

ecological receptor. A preliminary conceptual model for Group 1V is presented in Figure 7-1.

7.3 PRELIMINARY ECOLOGICAL EFFECTS EVALUATION

For this ERA, exposure point concentrations of detected analytes in surface water, sediment, and surface
soil were compared to ecologically-based guidelines to determine if they should be selected as COPCs.
Screening levels for this assessment were Region 4 ecological screening levels (USEPA, 2000).
Freshwater values were used because water in the drainage system is freshwater runoff from portions of
the Group IV sites area. When screening levels were available for different species of the same metal,
the screening level for the most toxic form was used, such as those for hexavalent chromium, trivalent

arsenic, and methyl mercury.

7.4 PRELIMINARY EXPOSURE ESTIMATE

Data used to obtain exposure point chemical concentrations in this ERA were obtained from analyses of
the surface water, sediment, and surface soil samples collected as part of this investigation. For this
screening assessment, the maximum concentrations of chemicals in these media were used as the
exposure point concentrations. Three surface water and sediment samples were collected at potentially
impacted areas throughout Group IV. Eight surface soil samples were collected at potentially impacted
areas throughout Group IV Groundwater data were not analyzed in this ERA because groundwater is not
known to discharge to surface water in the potentially impacted areas containing surface water and

sediment.
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7.5 PRELIMINARY RISK CALCULATION

As identified by USEPA (1997b), the preliminary risk calculation step in the ERA process compares the
maximum concentrations of chemicals in surface water and sediment to Region 4 screening levels. The
ratio of the exposure point chemical concentration to the screening level is called the Hazard Quotient

(HQ) and is defined as follows:

HQi = EPC,/ESG|

where: HQ
EPC,
ESG,

Hazard Quotient for analyte "i" (unitless)
Exposure Point Concentration (ug/kg or mg/kg)
Ecological Screening Guideline for analyte "i" (ug/kg or mg/kg)

When the ratio of the exposure point concentration to its respective guideline exceeded 1.0, adverse
impacts were considered possible, and the chemical was selected as a COPC. The HQ value should not
be construed as being probabilistic; rather, it is a numerical indicator of the extent to which an exposure
point concentration exceeds, or is less than a guideline. When HQ values exceeded 1.0, it was an
indication that ecological receptors are potentially at risk. Additional evaluation or data may be necessary
to confirm with greater certainty whether ecological receptors are actually at risk, especially since most

screening-level guidelines are conservatively derived.

The use of HQs is probably the most common method used for risk characterization in ERAs.
Advantages of this method, according to Barnhouse et al. (Barnhouse et. al., 1987), include the following:

The HQ method is relatively easy to use, is generally accepted, and can be applied to any data.

The method is useful when a large number of chemicals must be screened.

This method of risk characterization has some inherent limitations. One primary limitation is that it is a
"no/maybe"” method for relating toxicity to exposure. That is, it uses single values for exposure
concentrations and guidelines. The HQ method does not account for the variability in both these

parameters, nor for incremental or cumulative toxicity.
The comparisons described above are presented in surface water, sediment, and surface soil screening

tables to select COPCs from comparison to screening levels. Screening tables include the exposure
point concentrations, the chemical-specific screening levels, and HQs.
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7.5.1 Screening Results — Surface Water

Aluminum, copper, iron, lead, selenium, and thallium had HQs greater than 1.0 in Group IV surface water
(see Table 7-1). Acetone, carbon disulfide, 2-butanone, aniline, 3-methylphenol, 4-methylphenol, barium,
manganese, molybdenum, and vanadium were selected as surface water COPCs because no Region 4
screening levels were available see (Table 7-1).

7.5.2 Screening Results — Sediment

No chemical detected in Group IV sediment had an HQ greater than 1.0 (see Table 7-2). Acetone, diethyl
phthalate, aluminum, barium, cobalt, iron, manganese, molybdenum, selenium, and vanadium were

selected as COPCs because no Region 4 screening levels were available (see Table 7-2).

7.5.3 Screening Results — Surface Soil

Five PAHs [4,4-Dichlorodiphenyldichloroethylene (DDE); aluminum; chromium; copper; iron; lead;

mercury; vanadium; and zinc] had HQs greater than 1.0 in Group IV surface soil (see Table 7-3).

7.6 STEP 3A: REFINEMENT OF CONTAMINANTS OF POTENTIAL CONCERN

7.6.1 Step 3A Methodology

The use of conservative guidelines and maximum detected concentrations as a starting point for assessing
risks in the screening-level assessment is necessary to ensure that potential risks are not underestimated.
However, the use of only a comparison of conservative guidelines to maximum detected concentrations has
severe limitations as a tool for determining the need for, and the nature and magnitude of, additional
ecological work, and/or a complex baseline ERA.

The undertaking of costly additional ecological analyses must be weighed against benefits, especially in
such cases where remedial alternatives are limited or do not exist. Moreover, the environment may suffer
as sites of lesser ecological significance are given the same priority as sites of clearly greater ecological
concern. For these reasons, the consideration of other relevant factors was employed as part of this
assessment. USEPA and the Navy (DON, 1999) consider the evaluation of these factors as part of
Step 3 in the 8-step process, or “Step 3A, Refinement of Contaminants of Potential Concern.” DON has
specified that Step 3A be conducted following all screening-level ERAs at its bases. Region 4 USEPA
(USEPA, 2000) has indicated that Step 3A assessments can be submitted with the screening-level
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TABLE 7-1
Selection of Chemicals of Potential Concern, Surface Water
Group IV RCRA Facility Investigation
Naval Station Mayport
Mayport, Florida
Frequency of| Minimum Maximum Locafnon of Reg|or.1 4
Analyte . . . Maximum Screening HQ
Detection Detection Detection .
Detection* Level

VOCs (ug/L
Acetone 3/3 7.9 39 1 NA NA
Carbon Disulfide 1/3 0.37 0.37 1 NA NA
2-Butanone 1/3 4.8 4.8 1 NA NA
SVOCs (ug/L
Aniline 1/3 11 11 1 NA NA
Phenol 1/3 12 12 1 256 0.05
3-Methylphenol 1/3 18 18 1 NA NA
4-Methylphenol 1/3 18 18 1 NA NA
Inorganics L
Aluminum 2/3 1910 4330 2 87 49.77
Arsenic 3/3 6.1 38.5 1 190 0.20
Barium 3/3 27.7 55.2 1 NA NA
Cadmium 1/3 0.33 0.33 1 0.66 0.50
Chromium 1/3 6.5 6.5 2 11 0.59
Copper 3/3 3.5 9.8 1 6.54 1.50
Iron 3/3 775 3150 1 1,000 3.15
Lead 3/3 6.9 9.1 3 1.32 6.89
Manganese 3/3 451 450 1 NA NA
Molybdenum 3/3 2.7 4.6 1 NA NA
Selenium 1/3 5.8 5.8 2 5 1.16
Thallium 3/3 6.4 6.6 01/03 4 1.65
Vanadium 1/3 15 15 3 NA NA
Zinc 3/3 24.2 56 1 58.91 0.95
Notes:
* sample number
NA = not available
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TABLE 7-2
Selection of Chemicals of Potential Concern, Sediment
Group IV RCRA Facility Investigation
Naval Station Mayport
Mayport, Florida
Frequency of| Minimum Maximum Locafnon of Reg|or_1 4
Analyte . . . Maximum Screening HQ
Detection Detection Detection .
Detection* Level

VOCs /K
Acetone 1/3 14 14 01 NA NA
SVOCs /K
Diethyl Phthalate 1/3 1800 1800 02 NA NA
Pesticides (no/kqg)
4,4'-DDE 1/3 2.8 2.8 02 3.3 0.85
Metals mg/kg
Aluminum 3/3 240 1980 02 NA NA
Arsenic 3/3 0.71 1.7 02 7.24 0.23
Barium 3/3 2.3 7.8 02 NA NA
Chromium 3/3 1.7 4 02 52.3 0.08
Cobalt 1/3 0.47 0.47 02 NA NA
Copper 2/3 4.7 5.3 02 18.7 0.28
Iron 3/3 430 2100 02 NA NA
Lead 3/3 2.6 6.3 01 30.2 0.21
Manganese 3/3 10.8 251 02 NA NA
Molybdenum 1/3 0.54 0.54 02 NA NA
Selenium 1/3 0.87 0.87 02 NA NA
Vanadium 3/3 1.5 5.1 02 NA NA
Zinc 3/3 7.6 21 02 124 0.17
Notes:
* sample number
NA = not available
DDE = dichlorodiphenyldichloroethylene
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TABLE 7-3
Selection of Chemicals of Potential Concern, Surface Soils
Group IV RCRA Facility Investigation
Naval Station Mayport
Mayport, Florida
Frequency | Minimum Maximum Location of Region 4
Analyte of Detection| Detection Detection MaX|m.u ml Screenlzng HQ
Detection Level

SVOCs (ugrk
Bis(2-ethylhexyl)phthalate 1/8 98 98 4 100 0.98
Benzo(a)anthracene 1/8 55 55 4 100 0.55
Benzo(a)pyrene 2/8 45 89 4 100 0.89
Benzo(b)fluoranthene 2/8 84 180 4 100 1.8
Benzo(g,h,i)perylene 1/8 120 120 4 100 1.2
Benzo(k)fluoranthene 1/8 84 84 4 100 0.84
Chrysene 1/8 100 100 4 100 1
Fluoranthene 2/8 70 150 4 100 15
Indeno(1,2,3-cd)pyrene 1/8 95 95 4 100 0.95
Pyrene 1/8 120 120 4 100 1.2
Pesticides (ug/kq)
4,4'-DDE 1/8 2.7 2.7 7 2.5 1.08
PCBs /K
Aroclor-1260 1/8 10 10 8 20 0.5
Inorganics (ma/kq)
Aluminum 8/8 193 1,970 4 50 39.40
Arsenic 8/8 0.42 1.3 8 10 0.13
Barium 8/8 2.7 16.8 8 165 0.10
Cadmium 6/8 0.19 1.3 8 1.6 0.81
Chromium 7/8 23 10.6 8 0.4 26.50
Cobalt 4/8 0.31 1.2 8 20 0.06
Copper 7/8 25 50.7 1 40 1.27
Iron 8/8 366 2950 8 200 14.75
Lead 8/8 0.79 80.9 8 50 1.62
Manganese 8/8 4.2 32.9 8 100 0.33
Mercury 1/8 0.29 0.29 8 0.1 2.90
Molybdenum 1/8 0.27 0.27 4 2 0.14
Vanadium 8/8 0.97 7 4 2 3.50
Zinc 7/8 14.1 323 8 50 6.46
Notes:
1 sample number
2 benzo(a)pyrene was used as a surrogate for several PAHs
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assessment. The factors that were used as part of Step 3A in this ERA include the following and are

described in detail below:

7.6.1.1 Frequency of Detection and Spatial Analysis of Detections/Magnitude of HQ Values

The frequency of detection and spatial analysis of exceedances was also evaluated as part of Step 3A.
Evaluation of these items allows for determination of whether potential risks are widespread or limited to a
small area. This is especially important in a large area such as the Group IV area. The magnitude of the
HQs was also evaluated. As described earlier, the relationship between the magnitude of an HQ and
toxicity is not necessarily linear. However, the magnitude of an HQ can be used as a rough
approximation of the extent of potential risks, especially if there is sufficient confidence in the guideline

used.

7.6.1.2 Less Conservative Screening Levels

USEPA Region 4 sediment guidelines are designed to be conservative. Therefore, less conservative
sediment guidelines are discussed in this Step 3A for sediment and surface soil COPCs. These
guidelines include FDEP sediment screening levels as presented in Jones et. al. (Jones et. al., 1997). In
particular, permissible exposure limits (PELs) from FDEP are presented. PELs represent the lower limit
of the range of chemical concentrations that are usually or always associated with adverse biological
effects, and are derived from both fresh and saltwater data. Several of the USEPA Region4 sediment
screening levels are based on FDEP Threshold Effect Levels (TELs), which represent the upper limit of
the range of sediment concentrations dominated by no effects data. TELs, thus, are conservative and
PELs are less conservative. The presentation of PELs for sediment COPCs provides balance to the

assessment.

Other “less conservative” sediment guidelines are also discussed in this Step 3A and include sediment
severe effects levels (SELs), National Oceanic and Atmospheric Administration (NOAA) affects
range-medians (ER-Ms), and Assessment and Remediation of Contaminated Sediments Program
(ARCS) Probable Effects Concentrations (PECs) as summarized in Jones et. al. (Jones, et. al., 1997).
SELs were from the Ontario Ministry of the Environment (MOE). MOE guidelines were based exclusively
on observed effects in the field (absence of certain species). The SEL represents the chemical level that
could potentially eliminate most of the benthic organisms. Unlike NOAA and FDEP guidelines, MOE
guidelines were based exclusively on freshwater sediments. NOAA ER-Ms are defined as the
concentration above which adverse effects would “frequently” be observed (Jones et. al., 1997). ARCS
PECs were generated as part of USEPA’s Great Lakes National Program.
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Friday (Friday, 1998) recommended surface soil screening levels that are the USEPA Region 4
recommended screening levels used in the screening. However, Friday (Friday, 1998) generally used the
most conservative values from these sources as the recommended value. Thus, all of the guidelines
presented in Step 3A for surface soils are the less conservative values from the sources considered by
Friday (Friday, 1998). The surface soils Step 3A tables present United States Fish and Wildlife Service
(USFWS) “B” values, various Oak Ridge National Laboratory (ORNL) values, and Dutch “Intervention”
values, as summarized in Friday (Friday, 1998). USFWS “B” values are defined as the concentrations
representative of “moderate” contamination. ORNL presents three sets of values representing risks to
earthworms, soil microbes, and plants, respectively. The Dutch Intervention values represent

concentrations that appear to be of sufficient magnitude to require clean-up.

In general, alternate or “less conservative” guidelines for surface water are not as plentiful as those for
sediments are. Hence, a broad range of alternative guidelines for surface water could not be developed.

7.6.1.3 Toxicological Information

Furthermore, toxicity data and information from various sources in the literature were discussed as they
relate to the interpretation of potential risks from each COPC. These sources include the USFWS
Chemical Hazard Reviews, commonly referred to as the “Eisler” publications, and ecotoxicological
journals. Discussion of this toxicity data and information is presented in the COPC-specific Step 3A

discussion below.

Food chain modeling was not relevant to the assessment because the samples were collected in
disparate locations in a highly developed area. Use of the site by semi-aquatic wildlife, such as wading
birds and mammals, would be negligible, and the potentially impacted drainage ditches would constitute

only a small fraction of the home range or feeding territory of these receptors.

7.6.2 Inorganics
7.6.2.1 Aluminum

Aluminum was a COPC in all media at Group IV. No suitable alternate guidelines were available for
aluminum in any medium. The one exception was the ARCS sediment PEC (58,030 mg/kg), which was

higher than the maximum concentration in sediment (1,980 mg/kg).
As summarized in Venugopal and Luckey (Venugopal and Luckey, 1978), aluminum is not readily
absorbed through the skin mammals and gastrointestinal absorption of ingested aluminum is poor due to

the transformation of aluminum salts into insoluble aluminum phosphate. Another factor in the lack of
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accumulation of aluminum in animals with age or the absence of any increase in tissue levels of
aluminum following fairly high dietary intake may be that certain organisms possess a homeostatic
mechanism for this element. For most terrestrial organisms (e.g., semi-aquatic mammals and birds),
aluminum compounds are generally not harmful and are considered to be toxicologically inert, except in
cases of high experimental doses or prolonged inhalation (Venugopal and Luckey, 1978). Data on the
toxicity of aluminum to aquatic organisms is somewhat limited. USEPA (USEPA, 1988) suggests that
freshwater organisms should not be adversely affected when pH is between 6.5 and 9.0. For these

reasons, aluminum should be dropped from further consideration as a Group IV COPC.

7.6.2.2 Barium

Barium was a COPC in surface water and sediments because no USEPA Region 4 screening levels were
available. No alternate guidelines for barium in sediments were available. Barium is a common element
in sediments and it is not generally associated with significant toxicity [Agency for Toxic Substances and
Disease Registry (ATSDR), 1997]. For these reasons, barium should be dropped from further
consideration as a Group IV COPC.

7.6.2.3 Chromium

Chromium was a COPC in surface soils. The elevated HQ for chromium in surface soil appears to be a
function of the overly-conservative screening level for chromium. This screening level is the ORNL
earthworm value of 0.4 mg/kg. Qualitatively, this concentration is an order of magnitude less than typical
soil background concentrations (Shacklette and Boerngen, 1984). The maximum detected concentration
of chromium in surface soils of 10.6 mg/kg is less than the conservative USFWS “A” value of 100 mg/kg
and the Dutch Target Value of 100 mg/kg (Friday, 1998). Moreover, chromium is not known to
bioaccumulate or biomagnify (Eisler, 1986). For these reasons, chromium should be dropped from

further consideration as a Group IV COPC.

7.6.2.4 Cobalt

Cobalt was a COPC in sediments because no USEPA Region 4 screening level was available. It was
detected in one of three sediment samples. Toxicity data for cobalt are scarce. Cobalt is present in all
natural media and is found in tissues of most higher organisms (ATSDR, 1997). The mobility of cobalt is
controlled by its characteristic of adsorbing to the clay minerals and hydrous oxides of iron, manganese,
and aluminum available in sediments. Therefore, cobalt may be present in Group IV sediments in forms
that are not bioavailable. Moreover, cobalt is a component of certain B vitamins, which are essential for

birds and mammals. Thus, cobalt should be dropped from further consideration as a COPC at Group IV.
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7.6.2.5 Copper

Copper was a COPC in surface water and surface soil. The HQs for surface water and sediment were
relatively low (1.5 and 1.27, respectively). The maximum detected concentration in surface soils of
50.7 mg/kg is approximately equal to the conservative USFWS “A” value of 50 mg/kg and only slightly
higher than the conservative Dutch Target value of 36 mg/kg (Friday, 1998). Therefore, copper should be
dropped from further consideration as a COPC at Group IV.

7.6.2.6 Iron

Iron was a COPC in surface water, sediments, and surface soil. Iron is an essential nutrient and is one of
the most common elements in the earth’s crust (fourth most abundant). It is rarely toxic in aquatic media
at normal pH; all of the surface water samples collected in Hancock Creek contained typical pH values.
Stained surface water, such as that in the retention areas, may contain iron concentrations of several
milligrams per liter in the presence or absence of dissolved oxygen, but has little effect on aquatic life
(USEPA, 1990). For these reasons, iron should be dropped from further consideration as a Step 3A
COPC.

7.6.2.7 Lead

Lead was a surface water and surface soil COPC. The three detection of lead in surface water all
somewhat exceeded the Region 4 screening level. Lead was not elevated in sediments. The HQ for lead
in surface soils was relatively low (HQ = 1.79) and the maximum concentration of 80.9 mg/kg was only
slightly higher than the conservative USFWS “A” value of 50 mg/kg and approximately equal to the
conservative Dutch Target Value of 85 mg/kg (Friday, 1998). For these reasons, some potential risks
from lead in surface water may be present but, overall, the potential risks from lead in Group IV media do

not appear to be of sufficient magnitude to warrant its retention as a COPC.

7.6.2.8 Manganese

Manganese was a COPC in surface water and sediment because no USEPA Region 4 screening levels
were available. Toxicity data for manganese is scarce. Manganese is a common element in the earth’s
crust and an essential nutrient. In the sediment, the concentrations and chemical forms in which
manganese can occur are affected by pH, cation exchange capacity, and other factors. Lower pH and
reducing conditions tend to favor solubility and, hence, the toxicity of manganese in surface waters. For
these reasons, manganese should be dropped from further consideration as a Group IV COPC.
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7.6.2.9 Mercury

Mercury was a surface soil COPC. It was detected in 1 of 8 samples with a relatively low HQ of 2.9. It
was not detected in surface water or sediment. The maximum detection of mercury in surface soils of
0.29 mg/kg was less than the conservative USFWS “A” value of 0.5 mg/kg and the conservative Dutch
Target Value of 0.3 mg/kg (Friday, 1998). For these reasons, mercury should be dropped from further
consideration as a Group IV COPC.

7.6.2.10 Molybdenum

Molybdenum was a surface water and sediment COPC because no Region 4 screening levels were
available. No alternate sediment guidelines were available. Little data exist to help interpret abiotic
media concentrations of molybdenum. However, trace quantities of molybdenum are beneficial and may
be essential for normal growth of plants and animals (Eisler, 2000). Aquatic plants are relatively resistant
to molybdenum, as are freshwater fishes (Eisler, 2000). It can also protect against poisoning by copper
or mercury and may be useful in controlling cancer (Eisler, 2000). For these reasons, molybdenum

should not be retained as a COPC in Group IV media.

7.6.2.11 Selenium

Selenium was a COPC in surface water. It was a COPC in sediment because no USEPA Region 4
screening level was available. The HQ in surface water was relatively low (HQ = 1.16). No alternate
guidelines are available for selenium in sediment, but the one detection in this medium appears to be
qualitatively low (0.87 mg/kg). Selenium can be harmful at elevated concentrations, but is an essential

nutrient. For these reasons, selenium should not be retained as a Group IV COPC in Step 3A.
7.6.2.12 Thallium
Thallium was a surface water COPC, though the HQ was relatively low (1.65). It was not detected in

sediments or in surface soils. For these reasons, thallium should be eliminated from consideration as a
Step 3A COPC.
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7.6.2.13 Vanadium

Vanadium was a surface water and sediment COPC because no screening level was available. It was a
COPC in surface soils with an HQ greater than 1.0.

No suitable alternate guidelines were available for vanadium in sediment. One was available in surface
soil; the maximum concentration of vanadium in surface soils (7.0 mg/kg) was less than this value, the
ORNL soil microorganism guideline (20 mg/kg). The guidelines appear to be conservative because they
are comparable to concentrations of vanadium commonly found in unimpacted areas of military bases.
Vanadium is a common element found in all types of substrates (ATSDR, 1997). It can also be found in
all types of organisms due to its ubiquitous nature (Klaassen et. al., 1986). Toxicity data for this element
are scarce, but it is not generally considered to be toxic in the environment (Mailman, 1980), and it not
known to bioaccumulate or biomagnify. For these reasons, vanadium should be dropped from further
consideration as a Group IV COPC.

7.6.2.14 Zinc

Zinc was a surface soil COPC. The maximum concentration of zinc in surface soils was somewhat
elevated. However, the average concentration of 66.8 mg/kg was less than the conservative USFWS “A”
value of 200 mg/kg and the conservative Dutch Target Value of 140 mg/kg (Friday, 1998). For these
reasons, zinc should be dropped from further consideration as a Group IV COPC.

7.6.3 Organics
7.6.3.1 Volatile Organic Compounds

VOCs were detected in surface water and sediment and only a few ecological screening levels were
available. Alternate guidelines for these compounds are scarce, but are generally quite high when
available. Overall, frequencies of detection were low and concentrations appear to be qualitatively low in
sediments and surface soils. VOCs do not bioaccumulate of biomagnify and are generally of low
ecotoxicological significance due their mode of action, carcinogenicity, which is generally irrelevant for

ecological receptors. For these reasons, VOCs should not be retained as COPCs in Step 3A.

7.6.3.2 Polycyclic Aromatic Hydrocarbons

Several polycyclic aromatic hydrocarbons were COPCs in surface soils. HQs were relatively low
(HQs = 1.8 or less) for individual polycyclic aromatic hydrocarbons, suggesting low potential risks. All of

the maximum concentrations of polycyclic aromatic hydrocarbons were in Sample SS-04 (Table 7-3). All
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of the other detections in Group IV surface soils were much less. This suggests localized potential risks

at sample location SS-04. The maximum concentration for total polycyclic aromatic hydrocarbons of

0.99 mg/kg was less than the Dutch Intervention value for polycyclic aromatic hydrocarbons of 40 mg/kg
and USFWS “C” value of 200 mg/kg.

Furthermore, food chain uptake is generally not considered to be a major exposure route for polycyclic
aromatic hydrocarbons for aquatic organisms (ATSDR, 1990). Polycyclic aromatic hydrocarbons have
strong affinities for organic carbon in sediments, which generally reduces their bioavailability. Although
polycyclic aromatic hydrocarbons can accumulate in terrestrial and aquatic organisms, most organisms
are able to metabolize and eliminate these compounds. Vertebrates can readily metabolize most

polycyclic aromatic hydrocarbons (ATSDR, 1990).

For these reasons, although some localized potential risks may be present in surface soils, these
potential risks do not appear to be of sufficient magnitude to warrant retention of polycyclic aromatic
hydrocarbons as COPCs at Group IV.

7.6.3.3 Additional SVOCs

Aniline, 3-methylphenol, and 4-methylphenol were detected in one surface water sample (SW-01). No
Region 4 screening levels were available for these SVOCs. They were not detected in any other
medium. Diethyl phthalate was detected in one sediment sample, and no Region 4 screening level was

available. It was not detected in any other medium. No alternate guidelines were available.

Aniline, 3-methylphenol, 4-methylphenol, and diethyl phthalate are generally not considered to be
ecotoxic and their spotty detections do not appear to pose widespread potential risks. However, without

site-specific data for these organics, their potential risks cannot be fully assessed.

7.6.3.4 Pesticides/PCBs

Two pesticides were COPCs in surface water and several pesticides were COPCs in sediments and

surface soils.

4,4’-DDE was a COPC in Group IV surface soils. It was detected in 1 of 8 samples at a relatively low HQ
(HQ = 1.08). The maximum detection of this compound of 0.0027 mg/kg was less than the Dutch
Intervention value of 4.0 mg/kg for total dichlorodiphenyltrichloroethane (DDT) and less than the USFWS
value of 0.1 mg/kg for individual organochlorine pesticides. Overall, the concentration of 4,4-DDE in

04JAX0063 7-19 CTO 0091



Rev. 1
12/08/04

Group IV surface soils appears to be indicative of historical, legal use of these pesticides. Thus, the

Group |V area does not appear to be a source of pesticide contamination.

7.7 SCREENING-LEVEL AND STEP 3A UNCERTAINTY ANALYSIS

Uncertainty is associated with all aspects of the ERA process. This section provides a summary of the
uncertainties involved in each step of the ERA process, with a discussion of how they may affect the final

risk values and conclusions.

7.7.1 Uncertainty in the Preliminary Problem Formulation

Measures of effects (i.e., measurement endpoints) are used to evaluate the assessment endpoints that
are selected for the ERA. For the most part, the measures of effects are not the same as the assessment
endpoints. By selecting surrogate species for evaluation, the measures are used to predict effects to the
assessment endpoints. This use of surrogate species adds uncertainty to the assessment due to the

differences in toxicity and modes of toxicity to different species or groups of receptors.

7.7.2 Uncertainty in the Ecological Effects Characterization

Some chemicals were present in Group IV media for which no toxicity data were available. These
chemicals were selected as COPCs, including some VOCs and inorganics. They were eliminated in
nearly all instances for qualitative reasons, but without adequate toxicity data, their ecotoxicity cannot be
fully assessed.

Little data exist for investigating risks to reptiles and amphibians in the Group IV area. As a result, direct
conclusions about the potential risks to reptiles and amphibians cannot be made, and only qualitative
inferences can be drawn. Given the relatively low overall ecological risks associated with Group IV,
unacceptable risks to reptiles and amphibians are unlikely.

7.7.3 Uncertainty in the Exposure Assessment

Uncertainty in the exposure assessment arises from the low sample size for surface water and sediments.
However, the drainage areas represent the only aquatic habitat that is of ecological concern at Group 1V,
which is located in a highly developed portion of the base.

The detection limits for site media can also carry uncertainties. That is, it is possible that high detection
limits could result in “false negatives,” where concentrations are actually present that could result in
potential risks. In these cases, the detection limits are normally higher than the screening levels. For the

most part, however, the detection limits were those commonly achieved for these analyses, and could
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only be lowered by employing seldom-used and complicated laboratory methodologies. Nonetheless, the
detection limits for some chemicals introduce uncertainty in the ERA.

7.7.4 Uncertainty in the Risk Calculation

Uncertainty in risk calculation stems, in part, from combining different components of the ERA in this step.
Each of those components already contains uncertainty. Thus, uncertainties may be propagated when
these components are combined. Uncertainty is associated with the potential for additive, antagonistic,
synergistic, or ameliorative effects of chemicals detected in Group IV media. In most cases, little or no
data or methodologies exist for quantifying these types of effects and, thus, they cannot be fully

assessed.

To try to reduce the overall uncertainty in the risk assessment, the weight of evidence approach is used to
make risk decisions. This approach takes the results of all aspects of the assessment into account,
including the uncertainties, to make determinations of acceptable risk/unacceptable risk.

7.8 STEP 3A SUMMARY AND CONCLUSIONS

A screening-level ecological risk assessment was performed for the Group IV sites at NAVSTA Mayport.
Some inorganics, polycyclic aromatic hydrocarbons, and pesticides were selected as COPCs because
their maximum concentrations in surface water, sediment, and/or surface soil exceeded Region 4
screening levels. A Step 3A analysis was conducted for the COPCs that remained after the
screening-level analysis. The Step 3A analysis indicated that some low potential risks were present from
some chemicals, including lead in surface water, and zinc and polycyclic aromatic hydrocarbons in
surface soils. However, the elevated detections of these chemicals were spotty and in most cases,
confined to a single sample. Most importantly, the Group IV area is located in a highly developed and
industrialized area, with a significant amount of human use and human disturbance. As a result, further
ecological risk assessment or ecological risk management appears to be unwarranted for the Group IV

area.
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8.0 CONCLUSIONS AND RECOMMENDATIONS

8.1 CONCLUSIONS

The RFI identified the following items for Group IV:

SWMUs 47 and 53

Subsurface Soil

= Four VOCs were detected in the subsurface samples collected from SWMUs 47 and 53. There

were no detections exceeding regulatory criteria.

» Two SVOCs [benzo(a)pyrene and hexachlorobenzene] and three inorganics (arsenic, copper,
and vanadium) were detected in the subsurface soil samples above FDEP SCTL residential
criteria. Both SVOCs and one inorganic (arsenic) also exceeded the FDEP SCTL industrial
criteria. Hexachlorobenzene was detected above the FDEP SCTL industrial criterion and at a

concentration equivalent to its FDEP SCTL leaching criterion in one sample.

Groundwater

* One VOC (benzene), two SVOCs [bis(2-ethylhexyl)phthalate and carbazole], and six inorganics
(aluminum, arsenic, iron, manganese, sodium, and thallium) were detected above FDEP GCTLs
in the groundwater screening samples collected at Group V.

= One VOC (vinyl chloride), one SVOC [bis(2-ethylhexyl)phthalate], and four inorganics (iron,
manganese, sodium, and thallium) were detected above FDEP standards in the groundwater
monitoring well samples collected. There were significantly fewer detections of iron and
manganese above their respective background screening values than their respective FDEP
standards.

SWMU 55

Subsurface Soil

= One VOC, 10 SVOCs, one pesticide, one PCB, and 18 inorganics were detected in the

stormwater conveyance soil samples collected. There were no VOCs, SVOCs, pesticides, or
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PCBs detected in the surface soil samples above FDEP standards. Arsenic was the only

inorganic analyte reported at concentrations above the residential FDEP SCTL (0.8 ug/kg) in

samples MPT-55-SS01-01 (0.92 pg/kg), MPT-55-SS04-01 (0.83 pg/kg), and MPT-55-SS08-01

(1.3 pg/kg). Arsenic was also detected above the USEPA Region IX PRG (0.39 mg/kg) in every

surface soil sample collected at SWMU 55. There were no detections above the FDEP SCTL or
USEPA Region IX PRG industrial value.

* An IM for the ditch in front of Building 191 is scheduled to be performed in 2004. The completion
report providing the IM activities and data will be provided in the CMS.

Surface Water

» Two SVOCs and one inorganic were reported at values exceeding FDEP standards in the surface

water samples collected at SWMU 55.

Sediments

= There were no detections in the sediment samples above benchmark values for sediment
standards. However, the retention basin in which the sample was collected is dry for extended
periods of the year. Consequently, the analytical results were compared to FDEP surface soil
standards. There was one inorganic analyte (arsenic) detected in a sample that occurred above
FDEP standards.

The HHRA identified the following items for Group 1V:

» Noncancer risk estimates [Hazard Indices (HIs)] developed for the base worker, the construction
worker, the adult trespasser, and the adolescent trespasser are equal to or less than 1, indicating
that adverse noncarcinogenic effects are not anticipated under the conditions considered in the
risk assessment. HIs developed for the hypothetical future resident adult and child exceed 1.0.

Hls developed for individual COPCs and target organs do not exceed 1.0.

» The ILCR estimate for the construction worker (3.2E-07) does not exceed the USEPA target risk
range (1E-04 to 1E-06) or the State of Florida cancer risk benchmark (1E-06).

» The ILCR estimates for the base worker (8.6E-06) and trespasser (1.1E-05) exceed the

conservative end of the USEPA target risk range (1E-06). Risk from exposure to benzo(a)pyrene

(equiv) in surface soil exceeds 1E-06 for both receptors.
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*» The ILCR estimate for the hypothetical future resident (2.1E-04) exceeds the USEPA target risk
range (1E-04 to 1E-06). Risk from exposure to benzo(a)pyrene (equiv), Aroclor-1260, and
arsenic in surface soil, and arsenic, vinyl chloride, and carbazole in groundwater exceeds 1E-06.

The EPCs for both arsenic and vinyl chloride in groundwater are below their respective GCTLs.

The ERA identified the following items for Group 1V:

= The screening-level ERA concluded that some inorganics, polycyclic aromatic hydrocarbons, and
pesticides were selected as COPCs because their maximum concentrations in surface water,

sediment, and/or surface soil exceeded Region 4 screening levels.

= The Step 3A analysis indicated that some low potential risks were present from some chemicals,
including lead in surface water, and zinc and polycyclic aromatic hydrocarbons in surface soils.
However, the elevated detections of these chemicals were spotty and in most cases, confined to a

single sample.

=  The Group IV area is located in a highly developed and industrialized area, with a significant amount
of human use and human disturbance. As a result, further ecological risk assessment or ecological

risk management appears to be unwarranted for the Group IV area.

8.2 RECOMMENDATIONS

It is recommended that additional delineation be performed to identify the extent of contamination present
in the surface and subsurface soil at three areas along the Group IV SWMUs. Due to the linear nature of
the Group IV SWMUs and limited extent of the contamination present, specific investigation “areas” within
the SWMUs will be created. This will allow for a focused investigation and limit the areal extent potentially
requiring a remedial action. Area 1 will include sample MPT-G4-B20, with an industrial exceedance of
benzo(a)pyrene. Area 2 will include sample MPT-G4-B06, with an industrial exceedance of
hexachlorobenzene. Area 3 will include sample MPT-G4-B49, with an industrial exceedance of arsenic.
A letter report presenting the results and recommendations for the three specific areas will be issued as
an RFl addendum.

After completion of the additional activities, a CMS to evaluate and recommend a remedial action to
mitigate soil and groundwater contamination at the Group IV SWMUs will be completed. At a minimum,
the CMS should evaluate the implementation of natural attenuation of COPCs in groundwater and land

use controls.
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APPENDIX A

USGS MODEL ESTIMATING GROUNDWATER FLOW
AT NAVSTA MAYPORT

04JAX0063 A-1 CTO 0091



Ground-Water Flow in the Surficial Aquifer
System and Potential Movement of
Contaminants from Selected Waste-
Disposal Sites at Naval Station Mayport,
Florida

By Keith J. Halford

U.S. GEOLOGICAL SURVEY

Water-Resources Investigations Report 97-4262

Prepared in cooperation with the

Southern Division,
Naval Facilities Engineering Command,
U.S. Navy

Tallahassee, Florida
1998




epuiol4 ‘LodAepy UoeRIS [BARN 1B SaNS

1sodsigalsep PR10SI9S WO} SILBUIWEBIUOY) JO JUSWSAOY [BIIUB104 pue walsAg Jajnby [e101,uns syl ul mold 181 M-punotn

9€

30°247

30723 |—

81°26’ 81° 24’

EXPLANATION
— o— POTENTIOMETRIC
CONTOUR--
Shows altitude at which
water level would have
stood in tightly cased wells.
Contour interval 2 feet.
Datum is sea level
0 RESIDUAL--
Difference between
simulated and measured
water levels, in feet
WELL USED IN:
A Two synoptic-surveys
Three synoptic-surveys

5,000 FEET
i I

1,250 METERS

Figure 19. Simulated potentiometric surface of the S-zone (layer 1) on July 17, 1995.




307247

30°2330”

’”

81°25"30 81° 25’
| T
EXPLANATION
INSET A — 2 — POTENTIOMETRIC n
. CONTOUR--

, f _
‘ 147N
60 16
X\
}; //18\ .

Shows altitude at which
water level would have
stood in tightly cased wells.
Contour interval 2 feet.
Datum is sea level
o RESIDUAL--Difference

between simulated and
measured water levels, in
feet
WELL USED IN:

A Two synoptic-surveys

m  Three synoptic-surveys

Figure 19. Inset A.

2,000 FEET
{ L 1 1 I i L { 1 I

500 METERS

Simulation of Ground-Water Flow in the Surficial Aquifer System

37




eplloj4 ‘JodAepy uonels [eARN Je SalS

~ |esodsigaIsep Pa199]9S WO SIUBLILIBIUOY JO JUBWBACH [eluUa10d pue WaisAs 1alnby {BI011INS Y} Ul MOJ4 J21B-PUNOIYD)

8¢

30°23745”

30°23'30”

81°24'30”

81°24’

EXPLANATION

— o — POTENTIOMETRIC
CONTOUR--Shows altitude at
which water level would have stood
in tightly cased wells. Contour
interval 2 feet. Datum is sea level
— o  RESIDUAL--Difference between
simulated and measured water

levels, in feet
WELL USED IN:

A Two synoptic-surveys

1 Three synoptic-surveys

Figure 19. Inset B.

2,000 FEET
| I ! | [ | L | | [

Qg O

500 METERS




=
Q
@
2

WwalsAg Jojinby |BISILING BU} Ul MO 191 \\-PUNOIY) JO UOHBINUNS

6

3024’

30° 28’

81°24’

EXPLANATION

| — 2— POTENTIOMETRIC

CONTOUR-- Shows
altitude at which water
level would have stood in
tightly cased wells.

Contour interval 2 feet with

supplemental 3 foot

contour. Datum is sea level

RESIDUAL-- Difference
between simulated and
measured water levels, in
feet

WELL USED IN:

Two synoptic-surveys
Three synoptic-surveys

Figure 20. Simulated potentiometric surface of the I-zone (layer 2) on July 17, 1995.
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Harding Lawson Associates

I

March 18, 1999

Southern Division

Naval Facilities Engineering Command
ATTN: Ms. Adrienne Wilson (Code 1852)
P.0. Box 190010

2155 Eagle Drive

North Charleston, SC 29418

SUBJECT: Group IV Sampling Event
U.S. Naval Station (NAVSTA), Mayport, Florida
Navy CLEAN District I CTO #0028
Contract No. N62467-89-D-0317

Dear Adrienne:

This report provides the results of a limited sampling event at Group IV. The
Group IV sites are located in the northern and westcentral parts of NAVSTA

Mayport (Figures 1 and 2, Attachment A). The sampling event consisted of
collecting surface water, sediment, and subsurface soil samples, installing
microwells, and collecting groundwater samples. The sampling locations were

selected to be where potential releases to the environment may have occurred.
It is our understanding that the analytical results from this limited sampling
event will be used by the Navy to characterize the potential for risk to human
health and the environment, and prioritize funding for the Group IV sites.

Sampling and well installation procedures were in general accordance with those
described in the Resource Conservation and Recovery Act (RCRA) Facility
Investigation (RFI) Workplan for NAVSTA Mayport, Florida (ABB Environmental
Services, Inc. [ABB-ES], 1991); the RCRA, the Corrective Action Program General
Information Report, NAVSTA, Mayport (ABB-ES, 1995), Florida, and the U.S.
Environmental Protection Agency (USEPA) Standard Operating Procedures (USEPA,
1996) .

Surface water samples were collected by dipping a decontaminated glass beaker
below the water surface. The beaker was then used to transfer the sample to the
appropriate sample containers.

Sediment and subsurface soil samples were collected using a decontaminated 4-inch
diameter stainless-steel hand auger. A sediment sample was collected below the

I

|

()



water/sediment interface to a depth of 1 foot when surface water was present or
from the land surface to a depth of 1 foot when surface water was not present.
Subsurface soil samples were collected after using the hand auger to drill to the
desired sampling interval (a one foot interval along side a utility pipe or the
one foot interval above the water table that was measured at the time of
drilling.

The majority of the collected sediment or soil was removed from the hand auger
with a stainless-steel spoon and transferred to a stainless-steel mixing bowl.
The sample was thoroughly mixed and aliquots for analysis of semivolatile
organics, pesticides, polychlorinated biphenyls, and inorganics were transferred
to the appropriate sample container. The aliquot for analysis of volatile
organics was transferred directly from the hand auger to the sample container.

Direct push monitoring wells were installed using the Navy's Site Characteriza-
tion Analysis and Penetrometer System rig. The well installations materials were
made of materials manufactured by Geoprobe®. The well materials consist of -
inch inner diameter schedule 40 polyvinylchloride (PVC) riser pipe attached
(screw threaded) to a PVC screen with 0.01 inch slots. The screen is covered
with a pre-packed silica seal that is held in place by a stainless steel screen
mesh. Each screen was made of two 3 feet long screen sections. Records of the
well installations are provided in Attachment B.

Groundwater samples were collected from monitoring wells using the low flow
purging and sampling protocol. The low-flow protocol results in samples that are
considered representative of dissolved and colloidal elements and/or complexes
present in the aquifer zone that is adjacent to the well screen (Puls and Powell,
1992; Kearl, et al., 1994; Barcelona, et al., 1994). The purging and sampling
procedures followed established standard protocols (ABB-ES, 1995 and U.S.
Environmental Protection Agency [USEPA], 1996).

Temperature, pH, specific conductivity, salinity and turbidity were measured
during the purging of the wells. Purging was judged to be sufficient when the
temperature, pH, and specific conductance measurements stabilized.

The groundwater samples were placed in a cooler refrigerated with ice and
submitted overnight under chain of custody protocol to the analytical laboratory
The groundwater sample was analyzed for volatile organics, semivolatile organics,
pesticides, polychlorinated biphenyls and metals. Analytical results are
provided in Attachment C.

Sample holding times were met, and the laboratory did not report any significant
deviations from the analytical protocol. This suggest that the analytical
results are of sufficient quality to characterize chemicals present in the
surface water, sediment, subsurface soil, and groundwater samples.
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Below are the results of the Group IV sampling event.

Group IV Surface Water and Sediment Samples Three surface water and five
sediment samples were collected in various areas in Group IV (Attachment D, Table
1, and Figure 2). Sampling locations include, two near the NEX gas station, one
near Building 191, one near Commander Carrier Group 8 headquarters building, and
one at the golf course across from the Aircraft Intermediate Maintenance Depot
Area (Figure 2).

Surface Water Samples: Surface water was encountered at only three of the
sampling locations, MPT-55-SWO0l, MPT-55-SW03, and MPT-55-SW04 (Figure 2, and
Table 1). The surface water samples contained one volatile organic compound
(VOG) (acetone), three semivolatile organic compounds (SVOCs)
(butylbenzylphthalate, di-n-butylphthalate, and bis(2-ethylhexyl)phthalate), and
4 inorganics (barium, lead, tin, and zinc).

Butylbenzylphthalate and zinc were detected at concentrations that exceed their

xceeded the Class III marine criteria (Table 1).

Q:fiiff;tive Florida Surface Water Quality Criteria for Class III freshwater, and
‘zinc

Pesticides and PCBs, if present, were not detected at concentrations exceeding
their respective detection limits.

Sediment Samples: The sediment samples contained five VOCs (2-butanone, acetone,
carbon disulfide, methylene chloride, and tetrachloroethene), twelve SVOCs
(benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene,
benzo(k)fluoranthene, chrysene, di-n-butylphthalate, fluoranthene, indeno(1,2,3-
cd)pyrene, phenanthrene, pyrene, and bis(2-ethylhexyl)phthalate), two pesticides
(chlordane, and heptachlor), and 14 inorganics (antimony, arsenic, barium,
cadmium, chromium, cobalt, copper, lead, mercury, nickel, silver, tin, vanadium,
and zinc) (Tables 2 and 3).

Concentrations of benzo(a)pyrene, chlordane, arsenic, barium, copper, lead, and
vanadium exceed Florida Department of Environmental protection (FDEP) soil
cleanup target levels (SCTLs) for an industrial exposure under Chapter 62-777
Florida Administrative Code (FAC) (Tonner-Navarro, and Roberts, 1998) (Table 4).
Concentrations of antimony, cadmium, chromium, and lead exceed leachability
screening criteria under Chapter 62-777 FAC.

Concentrations of barium, cadmium, chromium, copper, vanadium and zinc exceeded
their respective background screening concentrations (Table 4).



Sanitary Sewer System (SWMU 53)% Subsurface soil and groundwater samples were
collected in the vicinity of pump stations and pressure mains for the Stations

sanitary sewer system. The soil and groundwater samples were collected in the
vicinity of a pump station for the sanitary sewer system located north of Lake
Wonderwood on the north side of at Moale Avenue, and northeast of the Commander
for Carrier Group Eight Headquarters. Because of the proximity of the sewer line
to the oily waste line, sample location MPT-53-MWO5S, (the possible location of
a release from the oily waste line), was included in this group.

Subsurface Soil Samples: One VOC (acetone) and six SVOCs (benzo(a)pyrene,
benzo(b) fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, di-n-
butylphthalate, and bis(2-ethylhexyl)phthalate) were detected in the subsurface
soil samples (Tables 5 and 6). Twelve inorganic analytes (antimony, arsenic,
barium, beryllium, chromium, cobalt, copper, lead, nickel, selenium, vanadium,
and zinc) detected in the subsurface soil samples.

The only SVOC detected at sample location MPT-53-MW05S was a phthalate compound.
Polynuclear aromatic hydrocarbons (PAHs), which are indicators of the release of
petroleum were at concentrations, if present, less than the detection limit in
the subsurface soil sample from MPT-53-MWOS5S.

The aforementioned PAHs (benzo(a)pyrene, benzo(b)fluoranthene,
benzo(g,h,i)perylene, benzo(k)fluoranthene) were detected at sample location MPT-
53-MW04S, which was located along Moale Avenue adjacent to a sanitary sewer pump
station.

None of the organic or inorganic analytes were detected in the SWMU 53 subsurface
soil samples at concentrations that exceed the FDEP industrial SCTLs under
Chapter 62-777 FAC (Table 7). Chromium w .at.a level that exceeded the

leachability screening criteria under Chapter 62-777.FAC.. 7

Concentrations of arsenic, barium, beryllium, chromium, cobalt, copper, lead,
~vanadium, and zinc exceeded their respective background screening concentrations
“(Table 7). ;

Groundwater Samples: The groundwater samples contained two VOCs (2-butanone and
acetone), and two SVOCs (di-n-butylphthalate and bis(2-ethylhexyl)phthalate) and
four inorganic analytes (barium, lead, nickel, and tin) (Tables 8 and 9).

One groundwater sample collected near the Lake Wonderwood pump station contained
nickel (139 micrograms per liter, [ug/f]) at a concentration that exceeded the
FDEP groundwater guidance concentration (100 ug/f) (Table 10). The well was
resampled on January 15, 1998. Nickel, if present, was not detected in this
sample at a concentration that exceeded the 20 ug/f detection limit.



Concentrations of barium and lead exceeded their respective background screening
concentrations (Table 10).

Pesticides and PCBs, if present, were not detected in either the subsurface soil,
or groundwater samples at concentrations that exceeded the detection limit.

Bravo Pier Seven subsurface soil and groundwater samples (locations MPT-47-
MWO1lS through MPT-47-MWO7S) were collected along Bravo Pier. Locations MPT-47-
MWO1lS through MPT-47 were located near pier risers or pipe joints were the pipe
line changed direction. Locations MPT-47-MW06S and MPT-47-MWO7S were near a break
in the sanitary sewer and oily waste pipe lines. Location MPT-47-MWO8S was at
the location of a valve box, where a leak occurred in the past. Locations MPT-
47-MW09S and MPT-47-MW10S were at the influent and effluent sides of a collection
sump/pump station for the oily waste pipe line. The SWMU 47 samples also include
a subsurface and groundwater sample (MPT-47-MW11lS), collected along Charlie pier
near a septic tanks that was utilized at the Boatswains Locker area for
wastewater disposal. The septic tank was utilized prior to the construction of
the Station’s sanitary sewer system. The subsurface soil and groundwater samples
collected from location MPT-47-MW1lS were included with SWMU 47 because of the
detection of PAHs.

Subsurface Soil Samples: The subsurface soil samples contained two VOCs (acetone
and methylene chloride), 19 SVOCs (2-methylnaphthalene, acenaphthene, anthracene,
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene,
benzo (k) fluoranthene, butylbenzylphthalate, chrysene, dibenz(a,h)anthracene,
dibenzofuran, di-n-butylphthalate, fluoranthene, fluorene, indeno(1l,2-cd)pyrene,
phenanthrene, pyrene and bis(2-ethylhexyl)pht*pl697Xand 10 inorganics
(antimony, arsenic, barium, chromium, cobalt, copper, lead, nickel, vanadium, and
zinc) (Tables 11 and 12).

Benzo(a)pyrene was detected at a concentration that exceeded its FDEP SCTL for
an industrial exposure under Chapter 62-777 FAC (Table 13). Concentrations of
methylene chloride, 2-methylnaphthalene, and benzo(a)pyrene exceed their
respective leachability screening criteria under Chapter 62-777 FAC.

Arsenic, barium, chromium, cobalt, copper, lead, vanadium, and zinc were detected
at concentrations that exceed their respective background screening concentration
(Table 13).
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Groundwater Samples: The groundwater samples contained five VOCs (1,2-
dichloroethene, acetone, ethylbenzene, methylene chloride, and xylenes), 13 SVOCs
(2-methylnaphthalene, acenaphthene, acetophenone, anthracene, dibenzofuran, di-n-
butylphthalate, fluoranthene, fluorene, naphthalene, phenanthrene, phenol,
pyrene, and bis(2-ethylhexyl)phthalate), and seven inorganics (arsenic, barium,
chromium, copper, lead, tin, and zinc) (Tables 14 and 15).

NS
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Acetophenone, and thallium were detected at concentrations that exceed their
respective FDEP groundwater guidance concentrations (Table 16). Barium,
chromium, copper, 1lead, selenium, silver, and zinc were detected at
concentrations that exceed their respective background screening concentrations.

Pesticides and PCBs, if present, were not detected at concentrations exceeding
their respective detection limits in either the subsurface soil, or groundwater
samples.

Building 38 Public Works Shop Three subsurface soil samples and groundwater
samples were collected at this site.

Subsurface Soil Samples: The subsurface soil samples contained one VOC
(acetone), three SVOCs (di-n-butylphthalate, Pyrene, and bis(2-
ethylhexyl)phthalate), two pesticides (4,4’'-dichlorodiphenyltrichloroethane
[DDT], and 4,4'-dichlorodiphenyldichloroethylene [DDE]), and 12 inorganics
(antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, lead,
nickel, vanadium, and zinc) (Tables 17 and 18).

Arsenic was detected at a concentration that exceeded its FDEP industrial soil
cleanup criteria at location MPT-PW-MWO1lS (Tables 17 and 19). An additional
surface and subsurface soil sample pair were collected at this location on
January 16, 1998. Arsenic, if present, was not detected at concentrations
exceeding the 0.54 mg/kg detection limit in either of the samples.

Chromium was detected at a concentration that exceeded its leachability screening
criteria under Chapter 62-777 FAC.

Arsenic, barium, beryllium, chromium, cobalt, copper, lead, vanadium, and zinc
were detected at concentrations that exceed their respective background screening
concentration (Table 19).

PCBs, if present, were not detected at concentrations exceeding their respective
detection limits in the subsurface soil samples.



Groundwater Samples: The groundwater samples contained two VOCs (acetone and
methylene chloride), three SVOCs (acenaphthene, di-n-butylphthalate, and bis(2-
ethylhexyl)phthalate), and one inorganic (tin) (Tables 20 and 21).

Bis(2-ethylhexyl)phthalate was detected at a concentration that exceeded its
groundwater guidance concentration (Table 22).

Pesticides and PCBs, if present, were not detected at concentrations exceeding
their respective detection limits in groundwater samples.

Former Shore Intermediate Maintenance Area (Buildings 37 and 46) Septic tanks
were utilized at this maintenance area for wastewater disposal prior to the
construction of the Station’s sanitary sewer system. Two subsurface soil samples
and three groundwater samples were collected at this site.

Subsurface Soil Samples: The soil samples contained one VOC (methylene
chloride), two SVOCs (di-n-butylphthalate and bis(2-ethylhexyl)phthalate, and
eightics (arsenic, barium, chromium, copper, lead, nickel, vanadium, and

zinc) (Tables 23 and 24).

None of the analytes were detected in the subsurface soil samples at
concentrations that exceed their respective industrial SCTLs or leachability
criteriar Chapter 62-777 FAC (Table 25).

Chromium, lead, vanadium and zinc were detected at concentrations that exceed
their respective background screening criteria.

Groundwater Samples: The groundwater samples contained two VOCs (acetone and
methylene chloride), one SVOC (di-n-butylphthalate), and 4 inorganics (chromium,
lead, tin, and zinc) (Tables 26 and 27).

None of the analytes were detected at a concentration that exceed their
respective FDEP groundwater guidance concentrations (Table 28). Chromium was
detected at a concentration that exceeded its background screening concentration.

Pesticides and PCBs, if present, were not detected at concentrations exceeding
their respective detection limits in either the subsurface soil, or groundwater
samples.



The information for the Group IV sampling event was prepared under the direction
of a Florida Registered Professional Geologist. The work rendered herein was
conducted or developed in accordance with commonly accepted protocols and proce-
dures. If conditions are discovered or determined to exist that differ from
those described, the undersigned geologist should be notified to evaluate the
effects of any additional information in this document. This document was
prepared to provide information for the Navy to characterize the potential for
risk to human health and the environment, and prioritize funding for the NAVSTA
Mayport, Florida Group IV sites. The information contained herein should not be
construed to apply for any other purpose or site.

If you have any questions concerning the above information please contact me.

Sincerely,

Harding Lawson Associates, Inc.

rancis K. sesne, P.G.

Technical Lead

cc: Randy Bishop, NAVSTA Mayport
Jim Cason, FDEP
Martha Berry, USEPA
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ATTACHMENT B

Well Installation Information



3 Sep 97

ABB

ATTN: Michael O. Jaynes
Berkeley Building

2590 Executive Center Circle East
Tallahassee, FL 32301

Subj: SITE CHARACTERIZATION ANALYSIS AND PENETROMETER SYSTEM
(SCAPS) TECHNOLOGY UPDATE

Encl: (1) Completion and final report of findings for the site screening of sites 1-6 and 8-
14 at NAVSTA Mayport, (LIF data sheets included)
(2) Attachment (1) soils classification sheet
(3) Location map

1. The enclosed report contains the well inventory for all monitoring wells installed, and
interpretations of Laser Induced Fluorescence (LIF) data collected at the subject sites. A
total of (28) monitoring wells were installed with soil samples taken at each location. A
¥2” 1.D. “Geoprobe” monitoring well was installed in the same hole soil samples were
collected. Soil samples which were collected by the SCAPS crew were turned over to the
ABB field engineer. The ABB field engineer originated the chain of custody sheets for
each sample taken.

2. If there are any questions regarding this report please contact me at (904) 772-4548,
ext. 8323.

George Steffen



SCAPS Mayport NS
well installation project
#9706

Soil Samples/Monitoring Wells:

A total of (28) monitoring wells were placed and soil samples taken for ABB Environmental
Services Inc. as part of the field screening of sites 1-6 and 8-14 at NAVSTA Mayport.
Installation of the monitoring wells was concluded on August 13, 1997. Well mpt-s8-mw01s
became damaged prior to construction of its manhole. This well and manhole were re-installed
on 5 Sept. 97. Each well and soil sample was completed using direct push technology by the
Navy Public Works Center, Jacksonville, Site Characterization Analysis and Penetrometer
(SCAPS) vehicle, a (20) ton cone penetrometer truck.

Installation of direct push monitoring wells was accomplished in a two step process. After each
location was identified by ABB and the NAVSTA Mayport Environmental Dept. utilities were
cleared by station and SCAPS personnel, the SCAPS vehicle then positioned over the identified
locations. The SCAPS vehicle using a dummy probe to break through surface pavement would
next push the soil sample probe down hole. Keeping the SCAPS vehicle over the position, the
monitoring well was then advanced down the same hole from which the soil samples was taken.
All locations which were over asphalt and concrete were pre-drilled using a 4” dia., diamond bit
core drill to remove the first 8-10” of surface material, prior to pushing the soil sampler and
wells.

Soil samples were taken using a conventional split spoon sampler measuring approx. 1-1/2” in
dia. X 18” in length. The sample probe as well as the split spoons are constructed of stainless
steel material. Proper decontamination procedures of all components of the split spoon sampler
were adhered to prior to each sample being taken. Each soil sample was taken from just above
the existing water table. Water table elevations were determined by taking elevation
measurements from existing wells located nearest to the SCAPS sample locations.

Each monitoring well was placed down the same vertical hole from which the soil samples were
taken. The monitoring wells are manufactured by “Geoprobe”. The well screen and riser
sections are made from '%2” I.LD. PVC. The screen sections are standard .001” slot, covered by a
pre-packed silica sand held in place by a stainless steel mesh. Each screen section measures
approx. 3’ in length. Screen intervals are set by assembling individudl screen sections together.
Each well is placed by advancing large diameter push rods with an expendable tip to the
maximum well depth. The screen and riser sections are assembled and passed down the center of
the push rods. The expendable tip makes connection to the assembled well sections; as the push
rods are retrieved from down hole, the well remains in place.

Each monitoring well is finished with An 8” water tight manhole, encased in a 2’ X 2’ concrete
well pad. Well lids are bolted to the manhole casing. Each well riser is capped, with no wells
having locks on the risers.

An inventory of the monitoring wells is listed in table (1). The site map identifies each
manhole location and is cross referenced on table (1).



SCAPS Mayport NS
well installation project
#9706

Table (1)
Monitoring Well/LIF Inventory

Total
Depth

Screen
Interval

Monitoring

Latitude Longitude
Well ID *% o

Depth
BGS to

Map 1D
1 1-1
2 1-2
3 1-3
4 1-4
5 2
6 (3/4)-1
7 (3/4)-2
8 (5/6)-1
9 8-1
10 8§-2
11 9-1
12 S -
13 9-3
14 10-1
15 11-1
16 12-1
17 12-2
18 13-1
19 14-19
20 14 - 20
21 14 - 21
22 14 -22
23 14 - 23
24 LIF -1
25 LIF-2
26 LIF-3
27 LIF -4
28 LIF -5

mpt-sl-mwO0ls
mpt-s1-mw02s
mpt-s1-mw03s
mpt-sl-mw04s
mpt-s2-mw0ls
mpt-s3-mw0ls
mpt-s3-mw02s
mpt-s5-mwO01s
mpt-s8-mw0ls
mpt-s8-mw02s
mpt-s9-mw01s
mpt-s9-mw02s
mpt-s9-mw03s
mpt-s10-mw0ls
mpt-ls-mw0ls
mpt-s12-mw01s
mpt-s12-mw02s
mpt-aa-mwO01s
mpt-14-mw19s
mpt-14-mw20s
mpt-14-mw2ls
mpt-14-mw22s
mpt-14-mw23s
mpt-BP-mw0ls
mpt-BP-mw02s
mpt-BP-mwO03s
mpt-BP-mw04s
mpt-BP-mw05s

3023 13.19757N
3023 09.78949 N
3023 03.44406 N
3023 02.48752 N
3023 2021170N
302342978 N
302342423 N
3023 25.56573 N
*
3023 53.58204 N
3023444873 N
3023 35.01262N
3023 35.8571SN
3023 51.89701 N
3023 59.28160 N
3023 55.58112N
3023 5541611 N
3023 50.81432 N
3023 40.83357N
3023 40.58895 N
3023 41.99430N
3023 42.4450N
3023 42.50524 N
302337.12320N
302340.23523 N
302343.08216 N
30234735329 N
3023 49.83925 N

8124 00.82831 W
812410.12671 W
81 24 09.62496 W
8124 0721897 W
81244722102 W
812457947 W
812458.111W
8125 00.21708 W
[
8124 52.79419 W
812500.31529 W
8124 58.69993 W
8124 58.47203 W
8124 32.81958 W
8125 10.63849 W
8124 39.22260 W
81243828612 W
812511.55269 W
81 23 49.64684 W
8123 5034223 W
81 23 50.79493 W
8123 48.30252 W
8123 47.89208 W
8124 57.84334 W
8124 57.13746 W
81 24 56.50056 W
8124 55.07622 W
81 24 54.35078 W

7.08
7.18
7.17
7.64
732
11.35
11.90
8.16
11.5
10.55
9.0
8.35
9.0
11.4
13.35
13.08
13.04
12.50
7.25
6.75
7.46
7.07
6.75
10.5
11.22
9.75
10.9
10.9

1-7
1-7
1-7
1.5-7.5°
1.3-7.3’
5.3-11.3’
59-11.9
2.1-8.1
5.5-11.5°
4.5-10.5°
3-9
23-83
3-9’
54-114
7.3-13.3°
7-13’
7-13’
6.5-12.5°
1-7
0.7-6.7°
14-74°
1-7
0.7-6.7°
N/A
N/A
N/A
N/A
N/A

W.T.
222
225
1.73°
451’
1.73°
6.6’
6.23’
3.17

734
5.7v
6.4
434’
8.1’
1.1
10.51°
10.6’
6.85°
2.87
3.1%°
342
3.74
491
N/A
N/A
N/A
N/A
N/A

(refer to locator map)

* Well, mpt-s8-mw01s became damaged after installation. The well was re-installed to the to final depth
and with the screened interval listed above. Actual lat/long and depth to water table were not available
prior to printing this report.

** Latitude and Longitude are reported in degrees, minutes and seconds.

Laser Induced Fluorescence (LIF):

In addition to taking soil samples and the placing of monitoring wells in the various sites on the
naval station, SCAPS also performed real time site screening along the Bravo Pier using LIF
systems. A total of (5) LIF push locations were identified by ABB and the station environmental
department along the entire length of Bravo Pier. These LIF data locations also had a soil sample

taken and monitoring well placed.
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The LIF locations are identified on table (1) as mpt-BP-mw01s through mpt-BP-mw0S5s, running
North to South along the pier. To cross reference the data sheets corresponding to each LIF
push, refer to table (2). Sample locations along Bravo Pier were pushed by pushing the soil
sample and well locations as described above. The LIF pushes for these locations were pushed at

approx. 6-8” offset from the well locations.

Table (2)
LIF cross reference sheet

#  Monitoring Well ID LIF Data Sheet ID
24 mpt-BP-mwO01s 9706LIF1.PSH
25 mpt-BP-mw02s 9706LIF2.PSH
26 mpt-BP-mw03s 9706LIF3.PSH
27 mpt-BP-mw04s 9706LIF4.PSH
28 mpt-BP-mw05s 9706LIF5.PSH

The LIF systems are designed to detect PAH’s contamination which may exist in the soil. The
systems give qualitative and semi-quantitative results. Each LIF data sheet Figure (1), contains
the following information:

Column 1:

Column 2:

Column 3:

Column 4:

“Cone Pressure” Tip pressure, recorded in tons/sqft. Strain gauges
are attached to the drive point at the bottom of the LIF probe. Data
is recorded every 2 cm from ground “zero” to the bottom of the push.

“Sleeve Friction”, Sleeve data is recorded in ton/sqft. Strain guages
are connected to a sleeve cylinder which rides just above the drive
point tip and gauge assembly. Data is collected each 2 cm.

“Soil Classification” is computed from empirical formulas derived by
Robertson and Campenella, Attachment (1).

“Wavelength at Peak”. The wavelength at peak is a measure of the
fluorescence light returned from the down hole probe. A nitrogen
laser fires 308nm laser energy down a fiber optic cable which
terminates in the probe. This power of energy causes 3-ring and
greater PAH's exposed to the probe window to fluoresce. Fluoresced
light is returned up from the probe though another fiber optic cable to
a photo diode array and spectrograph which interprets the signal
recording peak fluorescence. Sheet (2), the spectrograph for each push
is produced by the laser operator during post processing of data. Any
specific point the operator wants to highlight along the vertical push is
marked and the spectral reading is recorded on this sheet.
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Column 5: “Raw Fluorescence” is a measure of the fluorescent light intensity. This is a
unit less measure of photons. No calibration information was collected or
used for this project to equate raw fluorescence with contaminant

concentrations.
Figure (1)
LIF data sheet
Column #1 Column #2 Column #3 Column #4 Column #§
o™ Fuorsssence
2000 %. 000 [ 1] m‘m

................

Timo 113814 Pusiy CABASIC? \DATAST706LIF3.PSH
Cate: 08-05-1997 Probe: CABASIC7 \WDATA\PROBE 180 PRB
Versor 1.0 Calbraton: CABASIC? NDATAVIGSEPS0.CAL

Interpretation of the LIF data is as follows:

Push - 9706 LIF1.PSH: Minimum signal response was obtained over the vertical push. There
are indications of contamination detected, however the detections occur in narrow bands, approx.
2.7’, and 4.8’ BGS are examples. Spectral print outs indicate the 4.8’ BGS detection to have a
peak wavelength which would indicate PAH’s. The raw fluorescence count is sufficient to
indicate a presence of contamination over a very narrow vertical band. The existence of micro
lens of contamination could account for this, or this could be the extreme edge of a
contamination plume
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Push - 9706LIF2.PSH: Signal response between 0.8’ and 1.5° BGS would indicate positive
detection of contamination. The shift in wavelength which occurs at approx. 0.8’ BGS, indicates
the presence of material which is fluorescing above background. The increase in light intensity
over the region of the wavelength shift further signifies the presence of a contaminant, rather
than a false positive material causing the fluorescence.

Push - 9706LIF3.PSH: The region between 5.1’ and approx. 11.0° BGS appears to have
significant soils contamination. The wavelength shift occurring at approx. 4.5° BGS maintained
a stable reading below background over the 5° region. There was significant intensity response
corresponding to this same region. The presence of contamination appears to be greatest
between 5.1’ and 11’ BGS however, positive signal response between approx. 1.5” and 3.4° BGS
also indicates lower lever contamination.

Push - 9706LIF4.PSH: Interpretation of the data collected for this push possibly indicates false
positive detection of contamination from apprx. 0.5’ to approx. 2.25° BGS. Significant raw
fluorescence readings were obtained for this region, however, no shift in wavelength occurs.

Positive detection of contamination appears to occur between 3.4’ and 5.1° BGS. Signal
response and wavelength shifts are commensurate with PAH’s contamination readings. The
most significant detection occurs between 10.2° and 11.9° BGS. These readings are well below
the water table. Insignificant data is available to determine if this is a false positive detection or
not. Soils classification information reveals a change in soil type at the beginning of the
wavelength and intensity shifts.

Push - 9706LIF5.PSH: The only significant reading occurs at approx. 12.5° BGS. The same
indication of potential false positive readings exist in this push just as with 9706LIF4.PSH. The
change in soil type corresponds with wavelength and intensity readings.

Findings:

Normal protocol requires that 10% of the LIF data collected would be supported with analytical
results to identify/confirm potential false positives and concentration values needed when
marking contaminant plumes. Due to time constraints and changes in project scope, the LIF data
collected was not supported by independent analytical sampling. Soil samples were collected at
each location, however the depth intervals may not have been optimal for LIF confirmation
purposes. The soil sample collected which corresponds with push hole 9706LIF3.PSH should
provide sufficient data to support LIF results obtained in the shallow region of this push.

Recommendations: LIF data collected indicates positive detection of contaminants along Bravo
Pier. The most significant signal responses and soils contamination appears around location
9706LIF3.PSH, approx. the middle of Bravo Pier. Further LIF pushes to determine the source
and extent of contamination around this location is required. Soil samples from locations
9706LIF5.PSH and 9706LIF6.PSH at the deeper depths is needed to determine if there is any
existence of contamination in the water table.
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