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EXECUTIVE SUMMARY

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

Aircraft.

TtNUS performed the following tasks during the SA:

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

— Evaluate surface hydrology and drainage.

¢ Conducted a site survey.

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

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

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

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

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

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

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

parameters.

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

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

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

by a fixed-base laboratory.

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

beneath the line, and groundwater remediation.

04JAX0005 ES-2 CTO 0255
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1.0 INTRODUCTION

1.1 PURPOSE AND SCOPE

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

A SARA Summary Sheet is included as Appendix A.

1.2 FACILITY AND SITE LOCATION

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

west between the station and the St. Johns River.

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

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

13 REGIONAL GEOLOGY AND HYDROGEOLOGY

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

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

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

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

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

14 POTABLE WATER WELL SURVEY

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

water well information.

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

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

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

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

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

04JAX0005 1-4 CTO 0255
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15 TOPOGRAPHY AND DRAINAGE

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

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

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

1.6 LAND USE IN SITE VICINITY

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

basin and Bravo Pier are located to the east.

1.7 SITE DESCRIPTION

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

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

docked shops. No overhead utilities are present.

1.8 SITE HISTORY AND OPERATIONS

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

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

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

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

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

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

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

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

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

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

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

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

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

1.9 CHEMICAL PROPERTIES OF ISOPROPYLBENZENE

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

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

release of isopropylbenzene.

1.10 PURPOSE OF CURRENT INVESTIGATION

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

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

2.1 QUALITY ASSURANCE

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

additional guidance to work being completed.

22 GROUND PENETRATING RADAR AND ELECTROMAGNETIC SURVEY

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

23 DETERMINATION OF GROUNDWATER FLOW DIRECTION

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

2.4.1 Soil Borings

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

compiled from these descriptions are provided in Appendix C.

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

the split spoons is also included in Appendix C.

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

2.4.2 Field Screening Procedures

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

visually screened for evidence of petroleum contamination.
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243 Soil Sampling Strateqy for Laboratory Analysis

2.4.3.1 Mobile Laboratory

One soil sample from each DPT boring was submitted to an on-site mobile laboratory for analysis of
BTEX, MTBE, naphthalene, 1-methylnaphthalene, 2-methylnaphthalene, and isopropylbenzene. The soil
boring locations are depicted on Figure 2-2. Each sample was collected in a 4-ounce glass jar provided
by the mobile laboratory. The sample selected for mobile laboratory analysis was a split of the sample
exhibiting the highest organic vapor reading at each location. If all OVA values at a particular location
were equal to background levels, the sample collected from immediately above the water table was
selected for mobile laboratory analysis for VOCs.

24.3.2 Fixed-Base Laboratory

Typically, a split of the sample exhibiting highest organic vapor concentrations would be collected for
fixed-base laboratory analysis, assuming the mobile laboratory identified contaminants. No VOCs were
identified in the soil above the water table during the soil screening with the mobile laboratory and
OVA-FID. Therefore, only one soil sample was needed for submittal to the laboratory per Chapter 62-770,
FAC. During the DPT screening phase, two split soil samples were also collected from SB-2 and SB-3,
which are located adjacent to the former petroleum distribution pipeline. These samples were sent to a
fixed-base lab for analysis using USEPA Method 8260B as part of a QC check of the mobile laboratory.
No constituents were detected in these soil samples; therefore, a single soil sample was collected as
required by Chapter 62-770, FAC. The soil sample collection area was selected from the location with
the greatest groundwater impacts (MPT-1330-MWXX). The area selected for the FDEP compliance soil
sample collection location is located less than 1 ft south of MPT-1330-MWXX and was collected on
April 5, 2003, using a stainless steel handauger. The location of MPT-1330-MWXX and soil boring
MPT-1330-SB-01 are depicted on the site plan Figure 2-2.

25 GROUNDWATER ASSESSMENT METHODS

251 Monitoring Well Installation

On February 27, 2003, four permanent shallow monitoring wells [MPT-1330-MW17D (MW17D), MW 18,
MW 19, and MW20] were installed by Preferred Drilling Solutions, Inc. under TtNUS supervision. Base
personnel cleared underground utilities prior to well installations. The locations of the four new wells and
the existing on-site monitoring wells are shown on Figure 2-3. Originally the wells were intended to be
located at the source area based on soil impacts identified during the soil screening phase. Since no soil
contamination was identified, the monitoring well placement was based on defining elevated areas of the
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isopropylbenzene in groundwater. Monitoring well MW 17D is a deep well (40 ft bls) installed at the area of
highest isopropylbenzene contamination in the shallow zone to profile the vertical extent information.
Monitoring well MW18S is a shallow well (13 ft bls) installed along the bulkhead. The purpose of this well
was to determine if groundwater impacts are reaching the turning basin. Monitoring well MW19S was
installed north of the source area in an attempt to better define the isopropylbenzene plume and is also
installed to a total depth of 13 ft bls. Monitoring well MW20S was installed along the still present product
transfer line that originally extended from the USTs to Bravo Pier. This well was installed in an area of

elevated isopropylbenzene groundwater concentration, and the total depth of the well is 14 ft.

2.5.2 Borehole Advancement

A posthole auger was used at the four selected monitoring well locations to excavate boreholes from
ground surface to a depth of 5 ft bls to verify absence of subsurface utilities. Within the same borehole, a
hand auger was also used to bore to a depth of 6 ft bls in an attempt to locate unmarked utilities. From
6 ft bls to total depth, the borehole was advanced using 4 %-inch ID hollow stem augers (HSAs) attached
to a truck-mounted drill rig. Prior to use, the hand tools and drilling augers were pressure washed to
remove soil. The wash water was containerized for disposal as investigation derived waste. Soil cuttings
were described during borehole advancement to further characterize site lithology. Soil boring logs are
included in Appendix C.

2.5.2.1 Well Construction and Development

Three shallow wells and one deep well were installed using hallow stem augers. Monitoring wells MW 18
and MW 19 were installed to a total depth of 13 ft bls and MW20s was installed to a total depth of 14 ft bls.
Monitoring well MW 17D was drilled to a total depth of 42 fi, but the total depth of the well is approximately
40 ft bls. All wells were constructed of 2-inch diameter, 0.010-inch mill slotted Schedule 40 polyvinyl
chloride (PVC) screen (10 ft lengths for shallow wells and a 5 ft length for the deep well), and solid riser
(flush threaded) inserted through the HSAs after attaining total depth. Graded 20/30 silica sand was
poured from the surface between the PVC well and HSAs as the augers were being slowly removed from
the borehole to create a filter pack in the annular space between borehole and monitoring well. The filter
pack was poured into the annular space to a depth approximately 1 to 2 ft above the top of the screen
(i.e., 1 ft bls) and was capped by with 30/65 fine sand 6 inches for the shallow well and 2 ft for the deep
well. The remaining annular space from the top of the fine sand seal to within 6 inches of ground surface
was filled with Type | Portland cement grout. The well was completed at the surface with an 8-inch
diameter steel manhole equipped with bolt down cover. Manholes were secured in place with concrete
pads 2-ft square and 6 inches thick. A diagram showing a typical shallow monitoring well design is

provided as Figure 2-4 and the construction diagram for deep well MW 17D is provided as Figure 2-5.
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Well construction details for the four new wells are listed in Table 2-1, and well completion logs are

provided in Appendix D.

Table 2-1
Well Construction Details

Site Assessment Report Addendum, Site 1330
Naval Station Mayport
Mayport, Florida

Date ZZE.,? ; Total Well | Screened Well Lithology of
Well ID Number Installed Elevaticgm Depth (ft) Interval Djameter Screened ?nterval
(ft msl) (ft bls) (inches)

MPT-1330-MW 17D 2/27/03 9.00 13.00 35 to 40 2.00 Medium to fine sand
MPT-1330-MW 18 2/27/03 7.88 13.00 31013 2.00 Medium to fine sand
MPT-1330-MW 19 2/27/03 8.99 13.00 31013 2.00 Medium to fine sand
MPT-1330-MW20 2/27/03 10.19 14.00 410 14 2.00 Medium to fine sand
MPT-1330-MW XX X 9.14 7.00 2to 77 0.50 Medium to fine sand®
BP-MW3 9/23/98 7.60 14.00 3to 14 2.00 Medium to fine sand®
BP-MW5 9/25/98 8.09 14.00 3to 14 2.00 Medium to fine sand®
MAY-1330-8 X X 13.00 3t013 2.00 Medium to fine sand?
MAY-1330-9 X 8.55 13.00 3to 13* 2.00 Medium to fine sand?
MAY-1330-MW-11 X 8.00 13.00 3to 13* 2.00 Medium to fine sand®
BP-MW1 9/24/98 X 14.00 4to 14 2.00 Medium to fine sand?
BP-DWM-1 9/16/98 X 30.00 25 to 30 2.00 Medium to fine sand/
MPT-1330-2 X 9.28 13.00 3to 13 2.00 Medium to fine sand?
Notes:

X = information not known by TtNUS
* = presumed screened interval

D = shallow well

A = presumed lithology

After a minimum of 24 hours after completion, the wells were developed using a submersible pump. Field
measurements of pH, temperature, and specific conductance were recorded during development. Wells
were developed until field measurements became stable and purge water virtually clear. Water quality
stabilization was determined using the following criteria: temperature +5 degrees Celsius, pH +0.1 unit,
and specific conductance +10 micro-ohms per centimeter. Monitoring well development records are
provided in Appendix D. All development water was containerized for disposal in 55-gallon steel drums.

2.5.2.2 Mobile Laboratory Grab Groundwater Samples

During the DPT investigation, groundwater samples were collected at the 26 soil boring locations (SB-1
through SB-26) discussed in Section 2.4.1 and also at six existing monitoring wells (MPT-1330-2,
BP-MW3, BP-MW5, MAY-1330-9, MAY-1330-MW-11, and MAY-1330-MWXX). The existing monitoring
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well locations and DPT groundwater sample locations are detailed on Figure 2-2. During DPT operations,
groundwater samples were collected from the upper 4 ft of the saturated zone at the soil borings using
DPT (i.e., Geoprobe) methodology. The samples were collected using a detachable drive tip attached to a
48-inch, retractable stainless steel well screen encased in the lead drive casing. After the water sampler
was advanced into the water-bearing zone, the casing was withdrawn 48-inches to allow influx of
groundwater to the retractable screen. For groundwater recovery, Tygon® tubing was inserted into the
probe or monitoring well and connected to a peristaltic pump. The well or boring was pumped to reduce
turbidity. After purging, groundwater samples were collected for analysis in 40-milliliter vials provided by
the mobile laboratory. The samples were immediately delivered to the on-site mobile laboratory for
analysis of BTEX, MTBE, naphthalene, 1-methylnaphthalene, 2-methylnaphthalene, and

isopropylbenzene.

2523 Permanent Monitoring Well Groundwater Samples

On March 13, and 14, 2003, TtNUS personnel collected groundwater samples from the four newly
installed wells (MPT-1330-MW17D, MPT-1330-MW18, MPT-1330-MW19, and MPT-1330-MW20), and
five existing wells (BP-MW-1, BP-MW-3, MAY-MW-8, MPT-1330-MW XX, and BP-DWM-1) were sampled
in accordance with the procedures described in the FDEP SOPs (DEP-SOP-001/01). Figure 2-3 depicts
the newly installed well locations and the existing monitoring wells. The wells were purged using a
peristaltic pump using low flow quiescent purging techniques per FDEP SOPs. The data was recorded on
a low flow purge data sheet (Appendix E). Depending on the groundwater parameters, up to five well

volumes may be purged.

After collection, samples were immediately placed on ice and shipped under proper chain-of-custody
protocol to Severn Trent Laboratories (STL) located in Pittsburgh, Pennsylvania for analysis of VOCs
using USEPA Method 8021B, PAHs using USEPA Method 8310, EDB using USEPA Method 504.1, lead
using USEPA Method 239.2, and TRPH using Florida Petroleum Range Organics (FL-PRO).
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3.0 RESULTS OF INVESTIGATION

3.1 GROUND PENETRATING RADAR AND ELECTROMAGNETIC SURVEY

The results of the EM and GPR survey were successful in locating numerous utilities, former product
piping, former USTs, and various piping (not limited to active utilities) throughout the site. Figure 3-1
depicts the results of the EM and GPR survey. In general, the utilities run parallel to Maine Street with the
densest area of utilities at Bravo Pier. Standard active utilities such as sewer, water, and electric, were
present at Bravo Pier along with steam lines, product lines, and an oily waste water line. Figure 3-1
depicts the objects located during the screening. Other unidentifiable linear objects of varying lengths
were noted, but do not appear to have been part of the petroleum distribution system given their location

when compared to fuel system location plans.

Utilities of special interest are the utilities that bisected the elevated plumes of isopropylbenzene. Such
active utilities include an electrical conduit bank located north of Building 46 and parallel to Maine Street,
extending the length of the parking lot north. The other active utilities that are of special interest are water,
sewer, and electrical lines, which extend north and south within the Bravo Pier. These utilities bisect the
impacted area near monitoring well MW XX which includes the elevated (< 1000 ppm) isopropyl benzene
contamination area. Contamination may follow disturbances in the natural formation caused during the

utility installation and adhere to the utility structure, facilitating migration in a linear flow pattern.

A key structure that is not a utility is a 135 ft former petroleum distribution line that extends towards the
former cement USTs abandoned in place. The product line is located approximately 70 ft north of
Building 46 in the asphalt parking lot and trends directly to one of the former cement storage tanks
abandoned in place. The presence of the former product line was verified using a hand auger which
contacted the pipe at approximately 2.5 ft bls. Three ovals identified near the taxiway mark the locations
of the former cement USTs abandoned in place. Other structures were noted that may also be remnants

of the fuel distribution system as shown on Figure 3-1.

3.2 SITE GEOLOGY AND HYDROGEOLOGY

3.2.1 Lithology

Split spoons were taken during the installation of monitoring well MW17D. At this location the upper
41.5 ft of material underlying the site consists of gray, brown to light brown, fine to medium sand, with
varying percentages of shell hash and silts. Two-inch non-confining, plastic, clay, lenses separated by

sand were identified at 30 ft to 32 ft bls. Dense olive colored clay was encountered at a depth of
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41.5 ft bls and continues to 42 ft bls where the split spoon sampling was terminated. Soil boring logs are

presented in Appendix C.

The lithology observed at monitoring well MPR-MW-MW 17D is similar to the descriptions recorded in a
facility wide hydrogeologic investigation which also parallels other regional investigations. The lithology
from land surface to the upper Hawthorn includes deposits (Scott, 1988) consisting of fairly uniform well
sorted, poorly graded, very fine-grained sand which typically contained minor amounts of fines consisting
of silt and clay and frequently has numerous shell fragments. Color changes from light brown to gray.
Where color change occurs, the change is typically gradual over several feet. Causley and Phelps (1978)
report that the surficial aquifer under most of Duval County is composed of an upper and lower zone that
are separated by deposits of lower permeability at a depth of 25 ft to 50 ft bls. This area of lower
permeability at Mayport occurs near 40 ft bls and is called the upper Hawthorn Group.

The upper Hawthorn Group is depicted in cross sections of the site provided as Figure 3-2 and Figure 3-3.
The composition of the upper Hawthorn Group was verified from three separate borings recorded in the
Resource Conservation Recovery Act, Corrective Action Program General information Report prepared by
ABB Environmental in 1995. The closest of the three referenced borings to the site identify,
MPT-8-MWS5D, to be is located in the center of the airport operations area located approximately 2,400 ft
to the west of MPT-MW-17D and is similar in lithology to 42 ft bls. The Upper Hawthorn consists of fine to
medium light brown to greenish-gray sand. This sand typically contains black phosphatic nodules and /or
lithic limestone fragments. Interbedded within the upper Hawthorn Group sand is clay, typically gray or
olive in color. The seams of clay varied in thickness from inches to a maximum of several feet. This zone
was interpreted to be the confining units typical of the Hawthorn Group located in Duval County
(Leve, 1966). The boring log for MPT-MW-5D records supports the findings of Leve describing the upper
Hawthorn. Varying thickness of clay were described in the boring log for MPT-8-MW5D beginning at a
depth of 35 ft bls and extending to 72 ft bls. Beginning at 72 ft bls there is a solid clay unit extending to a
depth of 87 ft where the boring was terminated. This boring log is provided in Attachment C.

3.2.2 Groundwater Flow Direction

Groundwater elevation data obtained on August 2, 2002, is presented in Table 3-1 and a groundwater flow
map generated from the data is provided as Figure 3-4. The direction of the groundwater flow in the
surficial aquifer is to flow to the southeast, toward the turning basin. This groundwater flow mirrors
historical flow directions recorded by the USACE (Figure 2-1). The groundwater at the site is known to be
tidally influenced. The groundwater flow direction was calculated based on the recent survey data

collected by Consul-Tech Engineering of a Jacksonville.
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Table 3-1
Water Table Elevation Data
Site Assessment Report Addendum, Site 1330
Naval Station Mayport
Mayport, Florida
Monitoring Well Surveyed April 13, 2003 May 11, 2003
Identification Top-of-Casing | Depth to Water | Water Table Depth to Water | Water Table
Suffices Elevation (ft) (ft) Elevation (ft) Elevation
BP-MW-3 8.69 6.62 2.07 713 1.56
MPT-1330-MW17D 9.00 6.28 2.72 NM NM
MPT-1330-MW18 7.88 5.65 2.23 6.12 1.76
MPT-1330-MW 19 8.99 5.83 3.16 6.64 2.35
MPT-1330-MW20 10.19 6.39 3.8 7.51 2.68
May-1330-MW-9 8.76 NM NM 6.40 2.36
BP-MW-1 8.55 5.64 2.91 6.39 2.16
BP-MW-4 9.43 NM NM 7.49 1.94
BP-MW-5 9.30 NM NM 7.22 2.08
MAY-1330-2 10.30 NM NM 7.44 2.86
MPT-1330-MWXX 9.14 NM NM NM NM
MAY-1330-MW-6 10.58 NM NM 7.71 2.87
Notes:

MPT-1330-MWXX is a micro well and was not measured because the probe diameter was larger than the well diameter.
MPT-1330-MW17D was not measured since it was a deep well.
NM = not measured
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The horizontal groundwater (hydraulic) gradient across the site was evaluated from water level data listed
in Table 3-1 and shown on Figure 3-4. The average horizontal hydraulic gradient beneath the site,
calculated from potentiometric contours, and was determined to be 0.004 ft per ft (ft/ft).

3.23 Aquifer Classification and Characteristics

The State of Florida classifies the surficial aquifer underlying the site as G-1l. Previous USGS aquifer test
data indicate that the average hydraulic conductivity of the surficial aquifer is approximately 4.34 ft per
day (ft/day) (USGS, 1997). Based on information provided by Driscoll (Driscoll, 1986) and on lithologic
descriptions of material encountered during the current investigation, the effective porosity of surficial
aquifer sediments was estimated to be 0.30.

Using Darcy’s Law the groundwater velocity at the site was calculated.

Darcy’s Law may be expressed as follows:

V = Kxl)
n

where:

V = average seepage velocity
K = hydraulic conductivity

n = effective porosity

| = average hydraulic gradient

Using a hydraulic conductivity of 4.34 ft/day, a hydraulic gradient of 0.004 ft/ft, an inferred effective
porosity vaiue of 0.30, and Darcy's law, the groundwater seepage velocity across the site was calculated
at 0.058 ft/day or 21.17 ft per year in a general easterly direction.

3.3 SOIL SCREENING RESULTS

Results of the soil vapor survey from depths ranging in from 1 ft to 7 ft bls are listed in Table 3-2, and the
soil sample locations are illustrated on Figure 2-2. The samples collected at 7 ft were collected at or near
the groundwater water table. All soil samples produced a no instrument response above background
reading.
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Table 3-2
Soil Vapor Results
Site Assessment Report Addendum, Site 1330
Naval Station Mayport
Mayport, Florida
Soil Boring Date of Sample Depth [———— H.eadsgac: Re:CI’th: (ppm)
Number Measurement (ft bls) ota r_gamc arbon .' ere Net Reading
Reading Reading

1 0 0 0
3 0 0 0
SB-01 8/3/2002 = 5 5 5
6 0 0 0
1 0 0 0
3 0 0 0
SB-02 8/3/2002 z 5 5 5
6 0 0 0
1 0 0 0
3 0 0 0
SB-03 8/3/2002 z 5 5 5
6 0 0 0
1 0 0 0
SB-04 8/3/2002 3 0 0 0
5 0 0 0
1 0 0 0
SB-05 8/3/2002 3 0 0 0
5 0 0 0
1 0 0 0
3 0 0 0
SB-06 8/3/2002 = 5 5 5
6 0 0 0
1 0 0 0
3 0 0 0
SB-07 8/3/2002 z 5 5 5
6 0 0 0
1 0 0 0
3 0 0 0

- 2
SB-08 8/3/200 z 5 5 5
6 0 0 0
1 0 0 0
3 0 0 0
SB-09 8/3/2002 = 5 5 5
6 0 0 0
1 0 0 0
3 0 0 0
SB-10 8/3/2002 z 5 5 5
6 0 0 0
1 0 0 0
3 0 0 0

B- 8/3/2002
SB-11 /3/200 z 5 5 5
6 0 0 0
1 0 0 0
3 0 0 0

SB-12 8/3/2002
/ 5 0 0 0
6 0 0 0
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Table 3-2
Soil Vapor Results
Site Assessment Report Addendum, Site 1330
Naval Station Mayport
Mayport, Florida
Soil Boring Date of Sample Depth l-!eadspace Rea_dmgs (ppm)
Number Measurement (ft bls) Total Or_gamc Carbon F.xltered Net Reading
Reading Reading
1 0 0 0
3 0 0 0
SB-13 8/3/2002 z 5 5 5
6 0 0 0
1 0 0 0
3 0 0 0
SB-14 8/3/2002 z 5 5 5
6 0 0 0
1 0 0 0
3 0 0 0
SB-15 8/3/2002 z 5 5 5
6 0 0 0
1 0 0 0
3 0 0 0
SB-16 8/3/2002 5 0 0 0
6 0 0 0
7 0 0 0
1 0 0 0
3 0 0 0
SB-17 8/3/2002 5 ) 0 0
6 0 0 0
1 0 0 0
3 0 0 0
SB-18 8/3/2002 5 o 0 0
6 0 0 0
1 0 0 0
3 0 0 0
SB-19 8/3/2002 5 0 0 0
6 0 0 0
7 0 0 0
1 0 0 0
3 0 0 0
SB-20 8/3/2002 5 0 0 0
6 0 0 0
7 0 0 0
1 0 0 0
3 0 0 0
SB-21 8/3/2002 5 0 0 0
6 0 0 0
7 0 0 0
1 0 0 0
3 0 0 0
SB-22 8/3/2002 5 0 0 0
6 0 0 0
7 0 0 0
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Table 3-2
Soil Vapor Results
Site Assessment Report Addendum, Site 1330
Naval Station Mayport
Mayport, Florida
Soil Boring Date of Sample Depth Total O i-!eadsgac: Re:.?mgz(ppm)
Number Measurement (ft bls) ota r.ganlc aroon .' tere Net Reading
Reading Reading
1 0 0 0
3 0 0 0
SB-23 8/3/2002 5 0 0 0
6 0 0 0
7 0 0 0
1 0 0 0
3 0 0 0
SB-24 8/3/2002 3 0 ) o
6 0 0 0
1 0 0 0
3 0 0 0
SB-25 8/3/2002 z 5 5 5
6 0 0 0
1 0 0 0
3 0 0 0
SB-26 8/3/2002 3 5 ) o
6 0 0 0
Notes:
ppm = parts per million
04JAX0005 3-11 CTO 0255
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3.4 SOIL SAMPLE ANALYTICAL RESULTS
3.4.1 Mobile Laboratory

During September 30, 2002, to October 2, 2002, soil samples were collected and submitted by a TINUS
representative to KB Laboratories for analytical screening. Constituents screened include
isopropylbenzene, BTEX, MTBE, naphthalene, 1-methylnaphthalene, and 2-methylnaphthalene. None of
the analyzed constituents were identified during the investigation. Samples were collected from 5 ft to 7 ft
bls for analysis. Soil samples collected at 7 ft bls were near the water table elevation. These samples
collected for screening at 7 ft bls were an attempt to screen soils as close to the water table as possible.
Analytical results are summarized on Table 3-3 and the sample locations are illustrated in Figure 2-2. A
complete report provided by KB Laboratories is included in Appendix F. Sampie SB-25 was collected, but
not analyzed.

3.4.2 Fixed-Base Laboratory

Prior to collecting the required samples per Chapter 62-770, FAC, soil vapors were screened, a mobile
laboratory analyzed soil samples, and two soil samples (SB02 and SB03) were collected from along the
former product pipe and were sent to STL for analysis using USEPA Method 8260B. No readings above
the background or detection limits were identified for all samples screened by OVA or analyzed by mobile
and fixed-base laboratories. Based on soil screening and laboratory analysis, no petroleum was recorded
to be present in the soil; therefore, a single soil sample was collected as required by Chapter 62-770,
FAC. The soil sample collection area was selected based on the location with the greatest impact to
groundwater impact, which is located at MPT-1330-MWXX. The soil sample MPT-1330-SB-27 was
collected on April 5, 2003, and was submitted to STL for analysis of PAHs using USEPA Method 8270B,
TRPH using Method Florida Professional, and VOCs using USEPA Method 8260B. No analyzed
parameters were detected above the SCTLs. Seven constituents were identified at estimated “J”
concentrations below the laboratory detection limits. Analytical results are summarized in Table 3-4 and
the complete laboratory report is provided in Appendix G. The well locations are illustrated on Figure 2-2
which depicts the location of soil sample MPT-1330-SB27 (SB-27).

3.5 GROUNDWATER ANALYTICAL RESULTS

3.5.1 Mobile Laboratory

A total of 32 groundwater samples were collected during the period of September 30, 2002, and
October 2, 2002. Figure 3-5 depicts the sample location and results of six samples that were collected
from existing monitoring wells previously installed, and the remaining sample locations were collected
during DPT operations. Constituents analyzed by the mobile laboratory include isopropylbenzene, BTEX,

04JAX0005 3-12 CTO 0255



S000XVI0

€l-€

G620 01O

Table 3-3
Mobile Laboratory Soil Results

Site Assessment Report, Site 1330
Naval Station Mayport
Mayport, Florida

Compound FDEP Target Level' (mg/kg) SB-01 S$B-02 SB-03 SB-04 SB-05 S$B-06 SB-07
10/1/2002 9/30/2002 9/30/2002 9/30/2002 9/30/2002 10/1/2002 9/30/2002
Sample Interval Residential | Leachability 71t 6-7 ft 5 ft 5 ft 5 ft 7 ft 5 ft
VOCs (USEPA Method 8260B) (ma/kg
Isoprolylbenzene 160 0.8 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
MTBE 3200 0.2 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzene 1.1 0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007
Toluene 380 0.5 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Ethylbenzene 1100 0.6 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Total Xylenes 5600 0.2 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Napthalene 40 1.7 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
1-Methylnapthalene 68 2.2 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
2-Methylnapthalene 80 6.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
1 SB-08 SB-09 SB-10 SB-11 SB-12 SB-13 SB-14
Compound FDEP Target Level'(mg/kg) |—/355000 | 9/30/2002 | 9/30/2002 | 10/1/2002 | 107172002 | 10/1/2002 | 10/1/2002
Sample Interval Residential | Leachability 6 ft 6 ft 6 ft 6 ft 6 ft 6 ft 6 ft
VOCs (USEPA Method 8260B) (ma/kq
Isoprolylbenzene 160 0.8 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
MTBE 3200 0.2 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzene 1.1 0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007
Toluene 380 0.5 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Ethylbenzene 1100 0.6 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Total Xylenes 5600 0.2 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Napthalene 40 1.7 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
1-Methylnapthalene 68 2.2 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
2-Methylnapthalene 80 6.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
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Table 3-3
Mobile Laboratory Soil Results

Site Assessment Report, Site 1330
Naval Station Mayport

Mayport, Florida

SB-15 SB-16 SB-17 SB-18 SB-19 SB-20 SB-21
Compound FDEP Target Level' (mg/k9) [~7o/1/200 | To//2008 | T0/1/2002 | T0/2/2002 | 10/2/2002 | T0/1/2002 | 10/2/2002
Sample Interval Residential Leachability 6 ft 6 ft 7 ft 5 ft 6 ft 6 ft 7 ft
VOCs (USEPA Method 8260B) (ma/kqg
Isoprolylbenzene 160 0.8 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
MTBE 3200 0.2 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzene 11 0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007
Toluene 380 0.5 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Ethylbenzene 1100 0.6 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Total Xylenes 5600 0.2 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Napthalene 40 1.7 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
1-Methylnapthalene 68 2.2 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
2-Methylnapthalene 80 6.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
1 SB-22 SB-23 SB-24 SB-25 SB-26
Compound FDEP Target Level (mg/kg) [70,55007 | T0/2/2002 | 10/2/2002 | 10/2/2002 | 10/2/2002
Sample Interval Residential | Leachability 7 ft 7 ft 6 ft 5 ft 6 ft
VOCs (USEPA Method 8260B) (ma/kg
Isoprolylbenzene 160 0.8 <0.01 <0.01 <0.01 <0.01 <0.01
MTBE 3200 0.2 <0.01 <0.01 <0.01 <0.01 <0.01
Benzene 11 0.007 <0.007 <0.007 <0.007 <0.007 <0.007
Toluene 380 0.5 <0.01 <0.01 <0.01 <0.01 <0.01
Ethylbenzene 1100 0.6 <0.01 <0.01 <0.01 <0.01 <0.01
Total Xylenes 5600 0.2 <0.01 <0.01 <0.01 <0.01 <0.01
Napthalene 40 1.7 <0.02 <0.02 <0.02 <0.02 <0.02
1-Methylnapthalene 68 2.2 <0.02 <0.02 <0.02 <0.02 <0.02
2-Methylnapthalene 80 6.1 <0.02 <0.02 <0.02 <0.02 <0.02

Notes:

'Chapter 62-770, FAC (April 30, 1999)
Bold indicates values in excess of SCTLs, Chapter 62-770, FAC (April 30, 1999).

mg/kg = milligrams per kilogram
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Table 3-4

Fixed-Base Laboratory Soil Results

Site Assessment Report Addendum, Site 1330

Naval Station Mayport
Mayport, Florida

MPT-1330-SB-01
1

Compound FDEP Target Level' (mg/kg) 10/2/2002
Sample Interval Residential |  Leachability 6 ft
VOCs (USEPA Method 8021B) (mg/k

Isoprolylbenzene 160 0.8 <.0058
MTBE 3200 0.2 <.0058
Benzene 1.1 0.007 <.0058
Toluene 380 0.5 <.0058
Ethylbenzene 1100 0.6 <.0058
Total Xylenes 5600 0.2 <.0058
PAHs (USEPA Method 8310) (ma/ka)

Benzo (a) anthracene 1.4 3.2 0.042 J
Benzo (a) pyrene 0.1 8 0.059 J
Benzo (b) fluoranthene 1.4 10 0.110J
Chrysene 140 77 0.042 J
Indeno (1,2,3-cd) pyrene 1.5 28 0.033J
Benzo (g,h,i) perylene 2300 32000 0.039J
Pyrene 2200 880 0.042 J
FL-PRO (USEPA Method 8270 (ma/kq)

TRPH 340 340 <11
Notes:

'Chapter 62-770, FAC (April 30, 1999)

Bold indicates values in excess of SCTLs, Chapter 62-770, FAC (April 30, 1999).

<.0058 = less than analyzed detection limit
J = estimated value
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MTBE, 1-methylnaphthalene, 2-methylnaphthalene, and naphthalene. Of the constituents analyzed, no
compound other than isopropylbenzene was identified during mobile laboratory analysis. Of the
32 samples analyzed, all exceeded the GCTL of 0.8 ug/L for isopropylbenzene. It should be noted that
some of the detection limits of other constituents were elevated due to the high concentrations of
isopropylbenzene. The concentration of isopropylbenzene in groundwater samples ranged from
3100 ug/L for monitoring well MPT-1330-MWXX to 3.8 pg/L for SB-08. Monitoring well MPT-1330-MWXX
is a micro well located in the Bravo Pier area, and soil boring SB08 is located near the northwest corner of
Building 46. The four sample locations with the greatest isopropylbenzene concentrations (BP-MW-5 at
1700 pg/L, MPT-1330-MWXX at 3100 pg/L, MAY-1330-9 at 2500 pg/L, and SB-24 at 1700 pg/L) are
located at Bravo Pier. These sample locations are arranged in a line north to south along the pier near to
a number of identified utilities such as sewer, electric, water, and a fuel line. The wells are surrounded on
both sides by utilities. Monitoring well MAY-1330-9 is positioned next to the location of a former product
line that extends west towards the taxiway. Other elevated areas of isopropylbenzene are along the same
former fuel distribution line west of the pier in the parking lot of Building 46. These elevated isopropyl

benzene concentrations are also in a linear array and are positioned near an electrical conduit.

Groundwater analytical results reported by the mobile laboratory on grab samples collected using DPT are
summarized in Table 3-5 and illustrated on Figure 3-3. A complete mobile laboratory analytical report

including detection limits and GCTLs is submitted by KB Laboratories is included in Appendix F.

3.5.2 Fixed-Base Laboratory

On March 14, 2003, nine monitoring wells (BP-DWM-1, BP-MW-1, BP-MW-3, MAY-1330-8,
MPT-1330-MWXX, MPT-1330-MW17D, MPT-1330-MW18, MPT-1330-MW 19, and MPT-1330-MW-20)
were sampled by a TtNUS representative and the samples were shipped via express mail to STL. The
samples were analyzed for VOCs and GAG/KAG analytical parameters in accordance with the
requirements per Chapter 62-770, FAC, Table B (VOCs by USEPA Method 8260B, PAHs by USEPA
Method 8270, TRPH by Method Florida Professional, EDB by USEPA Method 504.1, and total lead by
USEPA Method 6010). Of the samples analyzed, only two constituents, benzene and isopropylbenzene,
exceeded the FDEP GCTLs. Benzene was reported in one monitoring well, BP-MW-1, at a concentration
of 1.6 ug/L, which exceeds the FDEP GCTL of 1.0 ug/L. Isopropylbenzene was detected in exceedence
of the FDEP GCTL of 0.8 pg/L in monitoring wells MPT-1330-MW 17D, MPT-1330-MWXX, BP-MW-1,
MPT-1330-MW19, and MPT-1330-MW20 at concentrations of 210 ug/L, 3200 ug/L, 120 ug/L, 1700 pg/L,
and 200 ug/L, respectively. Due to the high concentration of isopropylbenzene, dilutions were performed
resulting in elevated detection limits for some parameters, sometimes in excess of GCTL values.
Fixed-base laboratory analytical results, laboratory detection limits, and GCTLs are summarized in
Table 3-6 and illustrated in Figure 3-6. Complete validated laboratory reporis are presented in

Appendix G.
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Table 3-5

Mobile Laboratory Groundwater Results

Site Assessment Report Addendum, Site 1330

Naval Station Mayport

Mayport, Florida

1 SB-01 SB-02 SB-03 SB-04 SB-05 SB-06 SB-07

Compound FDEP Target Level (W9/L) ™75/775000 | 9/30/2002 | 9/30/2002 | 9/30/2002 | 9/30/2002 | 10/1/2002 | 9/30/2002
Sample Interval Groundwater Criteria
VOCs (USEPA Method 8021B) (ug/L)
Isoprolylbenzene 0.8 1600 760 740 520 560 1600 530
MTBE 50 <50 <100 <100 <100 <100 <100 <100
Benzene 1 <10 <20 <20 <20 <20 <20 <20
Toluene 40 <10 <20 <20 <20 <20 <20 <20
Ethylbenzene 30 <10 <20 <20 <20 <20 <20 <20
Total Xylenes 20 <10 <20 <20 <20 <20 <20 <20
Napthalene 20 <50 <100 <100 <100 <100 <100 <100
1-Methylnapthalene 20 <50 <100 <100 <100 <100 <100 <100
2-Methylnapthalene 20 <50 <100 <100 <100 <100 <100 <100

1 SB-08 SB-09 SB-10 SB-11 SB-12 SB-13 SB-14

Compound FDEP Target Level (W9/L) [~5/30/2002 | 9/30/2002 | 9/30/2002 | 10/1/2002 | 10/1/2002 | 10/1/2002 | 10/1/2002
Sample Interval Groundwater Criteria
VOCs (USEPA Method 8021B) (ug/L)
Isoprolylbenzene 0.8 56.8 520 3.8 820 540 940 480
MTBE 50 <5 <100 <5 <50 <50 <5 <50
Benzene 1 <1 <20 <1 <10 <10 <1 <10
Toluene 40 <1 <20 <1 <10 <10 <1 <10
Ethylbenzene 30 <1 <20 <1 <10 <10 <1 <10
Total Xylenes 20 <1 <20 <1 <10 <10 <1 <10
Napthalene 20 <5 <100 <5 <50 <50 <5 <50
1-Methylnapthalene 20 <5 <100 <5 <50 <50 <5 <50
2-Methylnapthalene 20 <5 <100 <5 <50 <50 <5 <50
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Table 3-5

Mobile Laboratory Groundwater Results

Site Assessment Report Addendum, Site 1330
Naval Station Mayport
Mayport, Florida

SB-15 SB-16 SB-17 SB-18 SB-19 SB-20 SB-21

Compound FDEP Target Level' (M9/L) 5075005 | Toi/2002 | Fo/i/2002 | Torz/z002 | Tor2/2002 | Toii/2002 | T072/200
Sample Interval Groundwater Criteria
VOCs (USEPA Method 8021B) (ug/L)
Isoprolylbenzene 0.8 83 640 1300 12.6 1800 1400 360
MTBE 50 <50 <100 <50 <5 <250 <250 <5
Benzene 1 <10 <20 <10 <1 <50 <50 <1
Toluene 40 <10 <20 <10 <1 <50 <50 <1
Ethylbenzene 30 <10 <20 <10 <1 <50 <50 <1
Total Xylenes 20 <10 <20 <10 <1 <50 <50 <1
Napthalene 20 <50 <100 <50 <5 <250 <250 <5
1-Methylnapthalene 20 <50 <100 <50 <5 <250 <250 <5
2-Methylnapthalene 20 <50 <100 <50 <5 <250 <250 <5

1 SB-22 SB-23 SB-24 SB-25 SB-26 MPT-1330-2| BP-MW-3

Compound FDEP Target Level (W9/L) ™75,55000 | T0/2/2002 | 10/2/2002 | 10/2/2002 | 10/2/2002 | 10/2/2002 | 1072/2002
Sample Interval Groundwater Criteria
VOCs (USEPA Method 8021B) (ug/L)
Isoprolylbenzene 0.8 310 710 1700 650 10.6 470 7.1
MTBE 50 <50 <50 <50 <250 <5 <250 <5
Benzene 1 <10 <10 <10 <50 <1 <50 <1
Toluene 40 <10 <10 <10 <50 <1 <50 <1
Ethylbenzene 30 <10 <10 <10 <50 <1 <50 <1
Total Xylenes 20 <10 <10 <10 <50 <1 <50 <1
Napthalene 20 <50 <50 <50 <250 <5 <250 <5
1-Methylnapthalene 20 <50 <50 <50 <250 <5 <250 <5
2-Methylnapthalene 20 <50 <50 <50 <250 <5 <250 <5
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Table 3-5

Mobile Laboratory Groundwater Results

Site Assessment Report Addendum, Site 1330
Naval Station Mayport
Mayport, Florida

MAY-1330- | MAY-1330-
Compound FDEP Target Level' (ugiL) | o W | MAY-13309| .11 MW-XX
10/2/2002 10/2/2002 10/2/2002 10/2/2002

Sample Interval Groundwater Criteria

VOCs (USEPA Method 8021B) (ug/L)

Isoprolylbenzene 0.8 1700 2500 210 3100
MTBE 50 <50 <50 <50 <250
Benzene 1 <10 <10 <10 <50
Toluene 40 <10 <10 <10 <50
Ethylbenzene 30 <10 <10 <10 <50
Total Xylenes 20 <10 <10 <10 <50
Napthalene 20 <50 <50 <50 <250
1-Methylnapthalene 20 <50 <50 <50 <250
2-Methylnapthalene 20 <50 <50 <50 <250

Notes:

'Chapter 62-770, FAC (April 30, 1999)
Bold indicates values in excess of GCTLs, Chapter 62-770, FAC (April 30, 1999).

The detection limits for several constituents exceeded the FDEP GCTL. The elevated detection limits are due to dilution factors needed

because of the elevated

isopropylbenzene concentrations.
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Table 3-6

Fixed-Base Laboratory Groundwater Results

Site Assessment Report Addendum, Site 1330

Naval Station Mayport

Mayport, Florida

FDEP Target MPT-1330- | MPT-1330 MPT-1330- | MPT-1330- | MPT-1330-
Compound Level' (ug/L) MPT-1330-8 | BP-MW-3 MW-17D MW-XX BP-DMW-1| BP-MW-1 MW-18 MW-19 MW-20
Sample Interval Groutldvo_later bulkhead bulkhead
Criteria
VOCs (USEPA Method 8260B) (ua/L)
Isoprolylbenzene 0.8 <1.0 <1.0 210 3200 0.66 J 120 <1.0 1700 2000
MTBE 50 <1.0 <1.0 <2 <90 <1.0 <1.0 <1.0 <50 <75
Benzene 1 <1.0 <1.0 <2 <90 <1.0 1.6 <1.0 <50 <75
Toluene 40 <1.0 <1.0 <2 <90 <1.0 <0.42 <1.0 <50 <75
Ethylbenzene 30 <1.0 <1.0 <2 <90 <1.0 1 <1.0 <50 <75
Total Xylenes 20 <1.0 <1.0 <2 <90 <1.0 <0.57 <1.0 <50 <75
Bromomethane 9.8 <.02 <.02 1.0J <90 <1.0 <1.0 <.02 < 50 67 J
USEPA 504.1(ug/L)
EDB 0.02 <0.02 <0.02 <0.02 < 0.02 <0.02 <0.02 <0.02 <0.02 < 0.02
PAHs (USEPA Method 8310) (ug/L)
Napthalene 20 <1.0 <1.0 <1.0 1.7J <1.0 <1.0 <1.0 0.59J <1.0
1-Methylnapthalene 20 <1.0 0.15 <1.0 4J <1.0 <1.0 <1.0 0.42J <1.0
2-Methylnapthalene 20 <1.0 <1.0 <1.0 12 <1.0 0.29J <1.0 <1.0 <1.0
Acenaphthene 20 <1.0 5.9 0.31J 5.5 <1.0 0.37J <1.0 5.5 <1.0
Acenaphthylene 210 <1.0 0.63J <1.0 <5.0 <1.0 <1 <1.0 <1.0 <1.0
Anthracene 2100 <0.2 <0.2 <0.2 <0.57 <0.2 0.43 <0.2 <0.2 <0.2
Benzo(a)anthracene <0.2 <0.2 <0.2 <1.0 <0.2 0.11J <0.2 <0.2 <0.2
Chrysene <0.2 <0.2 <0.2 <1.0 <0.2 0.13J <0.2 <0.2 <0.2
Fluoranthene 280 <0.2 <0.2 <0.2 1.5 <0.2 1.3 <0.2 2.4 <0.2
Fluorene 280 <0.2 0.69 0.038J 5 <0.2 0.35 <0.2 <0.2 <0.2
Phenanthrene 210 <0.2 <0.2 <0.2 6.4 <0.2 1.1 <0.2 0.28 <0.2
Pyrene 210 <0.2 0.24 <0.2 0.85 <0.2 0.89 <0.2 0.21 <0.2
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Table 3-6
Fixed-Base Laboratory Groundwater Results

Site Assessment Report Addendum, Site 1330
Naval Station Mayport
Mayport, Florida

FDEP Target MPT-1330- | MPT-1330 MPT-1330- | MPT-1330- | MPT-1330-
Compound Level' (UglL) MPT-1330-8 | BP-MW-3 MW-17D MW-XX BP-DMW-1| BP-MW-1 MW-18 MW-19 MW-20
Sample Interval Groutrd\n.rater bulkhead bulkhead
Criteria
FL-PRO (USEPA Method 8270) (ma/L)
TRPH 5 0.3 0.3 0.3 1.4 0.3 0.3 0.3 0.9 1.1
Metals Analysis (ug/L)
Total Lead 15 <1.6 <1.6 <1.6 5.4 <1.6 <1.6 <1.6 <1.6 10.7
Notes:

"Chapter 62-770, FAC (April 30, 1999)
Bold indicates values in excess of GCTLs, Chapter 62-770, FAC (April 30, 1999).
The detection limits for several constituents exceeded the FDEP GCTL. The elevated detection limits are due to dilution factors needed because of the elevated isopropylbenzene

concentrations.
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Prior to sampling the groundwater water quality measurements are taken from each monitoring well.
These readings have been tabulated and are presented at Table 3-7. The original groundwater data
sheets are presented in Appendix E. Based on the water quality measurements there appears to be
minimal aerobic biodegradation ongoing at the site. Other water quality measurements appear to be
typical. It should be noted that groundwater from monitoring well BP-MW 1 is heated from a nearby steam

line.

3.53 Isopropylbenzene Groundwater Concentrations

A composite of both mobile laboratory (September 2002) and fixed based analytical (March 2003) data
from both TINUS and the ACOE (October 2002) are depicted as Figure 3-7. It should be noted that a
significant difference in groundwater concentrations were recorded for monitoring well MAY-1330-2. The
TtNUS mobile laboratory recorded a concentration of 470 WL and the ACOE fixed based laboratory
recorded a concentration of 2,365 /L. One other discrepancy occurred at monitoring well MAY-1330-8
where it was recorded by the mobile laboratory to have concentration of 7.1 /L while the fixed based lab
recorded below detection limit concentrations. For both cases the most recent data was used for

Figure 3-7. The mobile and fixed based lab data comparison for MPT-1330-MW XX was nearly identical.
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Table 3-7
Field Water Quality Measurements

Site Assessment Report Addendum, Site 1330
Naval Station Mayport
Mayport, Florida

Well ID pH Cond Temperature | Turbidity DO ORP
standard | mS/cm Celcius NTU mg/L mV
MPT-1330-MW17D 7.6 0.768 26.6 4.0 0.71 -240
MPT-1330-MW 18 7.30 0.140 18.8 5.7 0.39 -97
MPT-1330-MW19 6.93 0.078 29.70 0.0 MNW -317
MPT-1330-MW20 7.18 0.488 22.38 3.5 0.66 -309
BP-MW1 6.85 0.350 54.90 0.0 0.67 -302
BP-MW3 6.91 0.012 23.40 2.8 MNW -309
MAT-1330-8 7.09 0.056 22.40 0.0 13.59 -24
MPT-1330-MWXX 717 0.050 23.60 3.6 MNW -290
BP-DWM-1 7.25 0.487 26.27 0.0 1.26 -190
Notes:
DO = dissolved oxygen
ORP = oxidation reduction potential
mS-cm = millisiemens per centimeter
NTU = mephelometric turbidity units
mg/L = milligrams per liter
mV = millivolts
MNW = meter not working properly
3-25
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4.0 CONCLUSION AND RECOMMENDATIONS

Results of the SA at Site 1330 indicate the following:

e An EM and GPR survey were conducted at Site 1330 which identified current utilities, former
petroleum distribution lines, and abandoned USTs. A former product line was reportedly removed, but
was located during this investigation. The former fuel line extends from Maine Street west, pointing
directly toward a former abandoned in place cement UST. In addition, other remnants of the fuel
distribution system may be present in the source area.

¢ No “excessively contaminated soil,” as defined by Chapter 62-777.200, FAC, is present at the site in
the vadose zone as measured by OVA-FID headspace analyses. No soil contaminants of concern
were reported at concentrations exceeding SCTLs for 25 samples submitted for analysis by a mobile
laboratory. Two soil samples collected from along the pipeline were analyzed for VOCs by a
fixed-base laboratory. In addition to these two samples, one confirmatory sample was collected from
the area of greatest potential. No constituents were recorded to exceed the SCTL for all fixed-base
laboratory analyses.

e Groundwater samples analyzed by the mobile laboratory did report exceedences of the GCTL for all
32 samples analyzed for isopropylbenzene. No other constituent was identified in the analyzed
samples. Similar results of predominately isopropylbenzene detections were recorded for the
fixed-base laboratory. Nine monitoring wells were sampled with five of the wells having exceedences
for isopropylbenzene. One monitoring well (BP-MW-1) showed a detection and exceedence of
benzene. No other GCTL exceedences were identified. A deep well installed near the greatest
concentration of isopropyl benzene was contaminated (210 wL) above the GCTL of 0.8wL. A
groundwater sample collected from a well located near the bulkhead, (MPT 1330-MW18) was below
the GCTLs for all analyzed parameters.

The areas of isopropylbenzene identified with the greatest groundwater concentrations are located at the
Bravo Pier and near the still present product pipe located in the parking area of Building 46. These areas
with the greatest groundwater isopropylbenzene concentration appear to be elongated in shape, resulting
from secondary migration along utilities. The horizontal extent of the isopropylbenzene plume has been
defined covering an area approximately 400 ft by 240 ft.

Vertical extent has not been defined. At boring later turned into MPT-1330-MW17D at the site was

recorded to have at a depth of 41.5 ft a dense hard clay layer. Given that the there are varying depths and

types of clay lenses in this region and the tightness of this lens was that of a confining unit, the boring was
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terminated at 42 ft. Also, based on the site geology from a nearby boring at MPT-8-MW5D approximately
2,400 ft away the aquiford beneath the shallow aquifer is believed to extend to a depth of 72 ft where a
dense clay unit begins. The next aquifer is at a depth below a depth of 87 ft which is where the boring

was terminated. As a result, it is believed that contamination is restricted to the shallow aquifer.

Based on the laboratory analysis of soil and groundwater no impacts to the soil were identified and nearly
all groundwater impacts were related to isopropylbenzene exceedences. The explanation for this
occurrence is not conclusive but the ability of isopropylbenzene to strongly adhere to soil particles in the
saturated interval may be the explanation for the groundwater impacts given the release was very old and
that there is a strong washing of the capillarary zone through tidal influence. The remaining petroleum has
either washed away or has been degraded leaving isopropylbenzene attached to soil particles. The
loosening of the chemical bond to soil particles would slowly release isopropylbenzene back into the water
column. Once released back onto the water column the isopropylbenzene compound is easily degraded
and the length of time taken to breakdown the isopropylbenzene is less than that of benzene.

4.1 REMEDIAL ACTION PLAN

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

beneath the line, and groundwater remediation.
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APPENDIX A

SARA SUMMARY SHEET
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CONTAMINATION ASSESSMENT REPORT SUMMARY SHEET

Facility Name: Site 1330, Naval Station Mayport Reimbursement Site: [
Location: Mayport, Florida State Contract Site: O
EDI #: FAC I.D.# Other:  Non-Prog. ™M
Date Reviewed: Local Government:
(1) Source of Spill: Installation error Date of Spill: Unknown
(2) Type of Product: Gasoline Group Gallons Lost Kerosene Group  Gallons Lost
O Leaded O Kerosene
O Unleaded Regular O Diesel
O Unleaded Premium O JP-4 JetFuel
[0 Gasohol [0 Heating Fuel
O Undetermined ¥ Unknown
() Description of IRA: [ Free product Removal: (gals)
O Soil Removal: (cubic yds)
O Soil Incineration: (cubic yds)
(4) Free Product still present (yes/no) _no  Maximum apparent product thickness: none (feet)
(5) Maximum Groundwater Total VOA: 3100 wL benzene: <2 L EDB < 0.020 wL
contamination levels (ppb): lead: <1 MTBE: <10wL ;)ther isopropylbenzene

(6) Brief lithologic description:
unit at 42 ft bls

Medium to fine grained sand. No significant lithologic variations across site. Confining

(7) Areal and vertical extent of soils contamination defined (yes/no) no
Highest current soil concentration (OVA: 0 ppm) or (EPA method 5030/8020: 0 ppb)
(8) Lower aquifer contaminated? (yes/no) no Depth of vertical 40 ftbls
contamination:
(9) Date of last complete round of groundwater sampling: 8/21/02 Date of last soil sampling: 8/5/02
(10) QAPP approved? (yes/no) Date: 8/24/98 3~ Y -
(11) Direction (e.g. NNW) of surficial groundwater flow: E (Fig. 35 on page 3:4
(12) Average depth to groundwater: 6.0t0 8.0 (ft)
(13) Observed range of seasonal groundwater fluctuations: @1 (ft) (Based on water level data
collected during the CAR
investigation)
(14) Estimated rate of groundwater flow: 0.058 (ft/day)
(15) Hydraulic gradient across site: 0.004 (f/ft)
(16) Aquifer characteristics: Values Units Method
Hydraulic conductivity 4.34 ft/day Kasenow & Pare, 1995
Storage coefficient - ft/ft -
Aquifer thickness 41.5 ft Literature
Effective soil porosity 30 % Literature
Transmissivity 10 gal/day/ft Specific Capacity Tests

(17) Other remarks: None
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Cumene

CAS Registry Number: 98-82-8

Structure; HC _CH,
- Soil: High: 192 hours
Low: 48 hours

Comment: Based upon data from a soil column study in whig
continuously percolated through quartz sand (Kappeler, T and
- Air: High: 97.2 hours
Low: 9.72 hours
Comment: Scientific judgement based upon estimated photoo
- Surface Water: High: 192 hours
Low: 48 hours
Comment: Based upon data from a soil column study in whig
continuously percolated through quanz sand (Kappeler, T and
- Ground Water: High: 384 hours
| Low: 96 hours
Comment: Based upon data from a soil Column study in whid
continuously percolated through quartz sand (Kappeler, T and|

Aqueous Biodegradation (unacclimated):
- Aerobic half-life: High:

Low:

192 hours
48 hours

(8 days)

(2 days)

h aerobic ground water was
Wuhrmann, K (1978)).

(4.05 days)

xidation half-life in air.

(8 days)

(2 days)

h aerobic ground water was
Wuhrmann, K (1978)).

(16 days) i
(4 days) _

h aerobic ground water was

Wuhrmann, K (1978)).

(8 days)
(2 days)

Comment: Based upon data from a seil column study in which aerobic ground water was

continuously percolated through quartz sand (Kappeler, T and
- Anaerobic half-life: High: 768 hours
Low: 192 hours
Comment: Scientific judgement based upon unacclimated aqy
life.

100%

- Removal/secondary treatment: High:

Low:

Comment: Removal percentage based upon data from a continuous activated sludge biological

322

Wuhrmann, K (1978)).

(32 days)
(8 days)

eous aerobic biodegradation half-




' was

& was

r was

’r was

dation half-

: biological

treatment simulator (Kappeler, T and Wuhrmann, K (1978)).

Photolysis:

+ Atmos photol half-life: High: No data
Low:
Comment:
- Max light absorption (nm): lambda max = 248, 252, 258, 260, 264, 267 nm
(cyclohexane). ,
Comment: Absorption extends to approximately 292 nm (Sadtler UV No. 95).
- Aq photol half-life: High: No data
Low:
Comment:

Photooxidation half-life;
- Water: High: 1.3X10° hours (14.6 years)
Low: 3208 hours (134 days)
Comment: Based upon measured rate constant for reaction with hydroxyl radical in water (Mill, T
et al. (1978)).

- Air: High:  97.2 hours (4.05 days)

Low: 9.72 hours
Comment: Scientific judgement based upon estimated rate constant for reaction with hydroxyl
radical in air (Atkinson, R (1987A)).

Reduction half-life: ‘ High: No data
Low:
Comment:

Hydrolysis:
- First-order hydr half-life:

Comment:

- Acid rate const (M(H+)-hr): No data
Comment:

- Base rate const (M{(OH-)-hr)*:
Comment:
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Benzene

CAS Registry Number: 71-43-2

Haif-lives:
- Soil: High: 384 hours (16 days)
Low: 120 hours (5 days)
Comment: Scientific judgement based upon unacclimated aqueous acrobic bmdcgradauon half-

hfc.

« Air: ‘ High: 501 hours (20.9 days)
Low:  50.1 hours (2.09 days)
Comment: Based upon photooxxdahon half-life in air.

- Surface Water: High: 384 hours (16 days)
Low: 120 hours (5 days)
Comment: Scientific judgement based upon unacclimated aqueous acrobic biodegradation half-

life.

- Ground Water: High: 17280 hours (24 months)
Low: 240 hours (10 days)
Comment: Scientific judgement based upon unaccluna:cd aqueous aerobic (low t,,) and anaerobic
- (high t,,,) biodegradation half-life.

gueous Biodegradation (unacclimated):

« Aerobic half-life: High: 384 hours (16 days)

Low: 120 hours (5 days)
Comment: Based upon river die-away data (high t,,) (Vaishnav, DD and Babeu, L (1987)) and
upon sea water die-away test data (low t,,) (Van der Linden, AC (1978)).

. Anaerobic half-life: High: 17280 hours (24 months)

Low: . 2688 hours (16 weeks)
Comment: Scxcnnfic judgement based upon unacclimated aqueous anaerobic biodegradation
screening test data (Horowitz, A et al. (1982))

- Removal/secondary treatment: High: 100%
Low: 44%

Comment: Removal percentages based upon data from continuous activated sludge biological
treatment simulators (Stover, EL and Kincannon, DF (1983); Feiler, HD et al. (1979)).

- Atmos photol half-life: High: 16152 hours (673 days)
Low: 2808 hours (117 days)
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Comment: Scientific judgement based upon measured photolysis half-lives in deionized water
(Huster, K et al. (1981)).

» Max light absorption (nm): " lambda max is approximately 239, 244, 249, 255, 261,
268 nm (cyclohexane).

Comment: Absorption in cyclohexane extends to approximately 285 nm; absorption in the gas

phase extends to approximately 275 nm (Howard, PH and Durkin, PR (1975)).

- Aq photol half-life: High: 16152 hours (673 days)

Low: 2808 hours (117 days)
Comrment: Scientific judgement based upon measured photolysis half-lives in deionized water
(Hustert, X et al. (1981)). ,

Photooxidation half-life:
. Water: High:3.21X10* hours (36.6 years)
) Low: 8021 hours (334 days)
Comment: Based upon measured rate constant for reaction with hydroxyl radical in water

(Guesten, H et al. (1981)).

- Air: ' High: 501 hours (20.9 days)
Low: 50.1 hours (2.09 days)
Comment: Based upon measured rate constant for reaction with hydroxyl radical in air (Atkinson,
R (1985)). o
Reduction half-life: .+ High: No data
Low:
Commgnt:
Hydrolysis:
- First-order hydr half-life:
Comment:
. Acid rate const (M(H+)-hr); ~ No hydrolyzable groups
Comment: -

- Base rate const (M(OH-)-hr)":
Comment:
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BENZENE

Synonyms: Annulene; Benxole; Benzol; Benzole; Benzolene; Bicarburet
of ~ hydrogen; Carbon oil; Coal naphtha; Ceoal tar naphtha;
Cyclohexatriene; Mineral naphthalene; Motor benzol, NCI-C55276;
Nitration benzene, Phene; Phenyl hydride; Pyrobenzol; Pyrobenzole;
RCRA waste number U019; UN 1114.

Structural Formula:

CHEMICAL DESIGNATIONS
CAS Registry Number: 71-43-2
DOT Designation: 1114
Empirical Formula: CgHy
Formula Weight: 78.11

RTECS Number: CY 1400000

PHYSICAL AND CHEMICAL PROPERTIES

Appearance and Odor: Clear, colorless to light yellow watery-liquid
with an aromatic or gasoline-fike odor. v

Boiling Point: 30.100 °C [}

Heonry’s Law Constant: 000548 atmm®/mol at 25 °C [2]; 0.00538
atm-m3/mol 31

Ionization Potential: 9.25 eV [4]; 9.56 eV [5]
Log K 1.65 [6]; 1.92 {7]; 1.96, 2.00 [8].

Log K 2.13 [9} 2.11 [10}; 1.56, 2.15 [11}; 212 [12}; 1.95[13]

30



, Benzene 31
Melting Point: 5.533 °C [1}

Solubility in Organies: Freely miscible with ethanol, ether, glacial acetic
acid, acetone, chloroform, and carbon tetrachloride.[14].

Solubility in Water: 1,780 mg/L at 20 °C {15 820 mg/L at 22 °C [I6}
1,800 mg/L at 25 °C [17]; 0.093 vol% at 20 °C [18]; 1,790 mg/L at 25 °C
(19 1,750 mg/L at 25 °C [20}; 1,850 mg/L at 30 °C [21}; 1,755 mg/L at
25 °C [22}; 1,740 mg/L at 25 °C [23}; 1,780 mg/L at 25 °C [24}; 1,791
mg/L at 25 °C [25) 0.153 wt% at 0 °C, 0.163 wt% at 10 °C,- 0.175 wt%
at 20 °C, 0.180 wt% at 25 °C, 0.190 wt% at 30 °C, 0206 wt% at 40 °C,
0225 wt% at 50 °C, 0250 wt% at 60 °C, 0.277 wt% at 70 °C, 0.344 wt%
at 80 °C, 0393 wt% at 90 °C, 0.504 wt% 1074 °C [26]; 1,678 ppm at O
°C, 1,755 ppm at 25 °C [27}; 1,740 mg/L at 25 °C, 1,391 mg/L in
artificial seawater at 25 °C [28]; 1,710 mg/L at 20 °C [29}]; 1,696 ppm at
25.00 °C [30}; 1,860 ppm at 25 °C [31} 1,800 ppm at 25 °C {32} 1,000
mg/L in fresh water at 25 °C, 1,030 mg/L in salt water at 25 °C [33];
0.18775 wt% at 23.5 °C [34}; 0.0233 M at 25 °C {35].

Specific Density: 0.8765 at 20/4 °C [36]; 0.87895 at 20/4 °C, 0.87366 at
2574 °C [37}; 0.8784 at 20/4 °C, 0.8680 at 30/4 °C, 0.8572 at 40/4 °C
[38]; 0.87378 at 25/4 °C [39]

Transformation Products: A mutant of Pseudomonas putida
dihydroxylyzed benzene into cis-benzene glycol accompanied by partial
dehydrogenation yielding catechol [40). Bacterial dioxygenases can
cleave catechol at the ortho- and meta- positions to yield cis,cis-muconic
acid and a-hydroxymuconic semialdehyde, respectively [41]

Yapor Density: 3.19 g/L at 25 °C, .70 (air = 1).
“Vapor Pressure: 60 mm at 15 °C, 76 mm at 20 °C, 118 mm at 30 °C
{45} 95.2 mm at 25 °C [42]; 760 mm at 80.1 °C, 1,520 mm at 1038 °C,
;800 mm at 1425 °C, 7,600 mm at 178.8 °C, 15,200 mm at 221.5 °C
36} 100 mm at 26.075 °C (1} 397 mm at 60.3 °C, 556 mm at 70.3 °C,
64 mm at 80.3 °C, 1,031 mm at 90.3 °C, 1,370 mm at 100.3 °C [43}
FIRE HAZARDS
Flash Point: -11 °C [4].

Lgwer Explosive Limit (LEL): 1.3% (4}



32 Benzene

Upper Explosive Limit (UEL): 7.1% [4]

HEALTH HAZARD DATA

Immediately Dangerous to Life or Health (IDLH): 2,000 ppm
: (carcinogen) [44].

i Permissible Exposure Limits (PEL) in Air: 10 ppm (=30 mg/md),
10-minute 50 ppm cziling {45]; 0.1 ppm TWA, 1.ppm 15-minute ceiling
. {41, 10 ppm TWA. {461

MANUFACTURING

Selected Manufacturers:

Commonwealth Oil Refining Co, Inc.
Penuelas, PR 00724

Phillips Petroleum Co.

Phillips Puerto Rico Core, Inc.
Banco Popular Center

Hato Rey, PR 00936

Shell Chemical Co.
Petrochemical Division
P.O. Box 2463
Houston, TX 77001

Uses: Manufacture of: ethylbenzene (preparation of styrene monomer),
dodecylbenzene (for detergents), cyclohexane (for nylon), nitrobenzene,
, aniline, maleic anhydride, diphenyl, benzene hexachloride, benzene
: '!’l sulfonic acid, phenol, dichlorobenzene, insecticides, pesticides,
I fumigants, explosives; aviation fuel, flavors, perfumé, medicine, dyes,
| I;' and other organic chemicals; paints, coatings, plastics and resins; food
T processing; photographic chemicals; nylon intermediates; paint
s removers; rubber cement; antiknock gasoline; solvent.

1
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ISOPROPYLBENZENE

Synonyms: Cumene; Cumol; Isopropylbenzol; (1-Methylethyl)benzene; 2-
Phenylpropane; RCRA waste number U055; UN 1221,

Structural Formula:

"!5 C\ /CHS
GH

CHEMICAL DESIGNATIONS

CAS Registry Number: 98—8_2—8
DOT Designation: 1918
Empirical Formula: CjH,,
Formula Weight: 120.19

RTECS Number: GR 8575000

PHYSICAL AND CHEMICAL PROPERTIES
Appearance: Colorless liquid.
Boiling Point: 1524 °C [1]}; 164.6 °C [2]

Henry’s Law Constant: 1.47 x 1072 atm-m®/mol at 25 °C [3}.

Ionization Potential: 8.69 ¢V [4]; 9.13 eV [5}

Log K__; 3.66 {7}, 3.51 (8}
Melting Point: -96 °C [1]; -96.8 °C [2} 4

Solubility in Organics: Soluble in acetone, alcohol, benzene, cther (1],
and carbon tetrachloride 91

461
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462 Isopropylbenzene

Solubility in Water: 48.3 ppm at 25 °C [10]}; 50.5 ppm at 25 °C [}1]; 653
ppm at 25 °C, 42.5 ppm in secawater at 25 °C {12]; 73 mg/L at 250 °C
{13} 50 mg/L at 20 °C [14]; 0.299 mmol/L in 0.5 M NaCl at 25 °C [15};
0.495, 0.510, 0.568, and 0.638 mmol/L at 15, 25, 35, and 45 °C,
respectively [16}; 500 mg/L in artificial seawater at 25 °C [17].

Specific Density: 0.8618 at 20/4 °C {1].

Transformation Products: Major products reported from the
photooxidation of isopropylbenzene with nitrogen oxides include nitric
acid and benzaldehyde ([18] A n-hexane solution containing
isopropylbenzene and spread as a thin film (4 mm) on cold water (10
°C) was irradiated by a mercury medium pressurc lamp. In 3 h, 22% of
the applied isopropylbenzene photooxidized into aa-dimethylbenzyl
alcohol, 2-phenylpropionaldehyde, and allyibenzene [19} When
isopropylbenzene was incubated with Pseudomonas putida, the substrate
was converted to ortho-dihydroxy compounds in which the isopropyl
part of the compound remained intact [20] Oxidation of
isopropylbenzene by Pseudomonas desmolytica S44B1 and Pseudomonas
convexa S107B1 yielded 3-isopropylcatechot and a ring fission product,
(+)-2-hydroxy-7-methyl-6-oxooctanoic acid [21]}.

Vapor Density: 491 g/L at 25 °C, 4.15 (air = 1).
Vapor Pressure: 1 mm at 29 °C, 10 mm at 383 °C, 40 mm at 66.1 °C,
100 mm at 88.1 °C, 400 mm at 1292 °C, 760 mm at 1524 °C [l 32
mm at 20 °C (14}; 4.6 mm at 25 °C [2].

FIRE HAZARDS
Flash Point: 39 °C [22); 46 °C [9}
Lower Explosive Limit (LEL): 0.9% [23]

Upper Explosive Limit (UEL): 6.5% [23]; 8.8% [24].

MANUFACTURING

Selected Manufacturers: E.I. DuPont de Nemours & Co.,, Inc., Chemicals,
Dyes and Pigments Department, Deepwater, NJ 08023; Fluka Chemical
Corp., 980 S. Second St, Ronkonkoma, NY 11779; Sigma Chemical Co,
P.O. Box 14508, St. Louis, MO 63178.
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Isopropylbenzene 463

Uses: Manufacture of acetone, acetophenone, diisopropylbenzene, o-
methylstyrene, and phenol, polymerization catalysts; constituent of
motor fuel, asphalt, and naphtha; catalyst for acrylic and polyester-
type resins; octane booster for gasoline; solvent.

10.

1L

12,

REFERENCES

Weast, R.C., Ed. CRC Handbook of Chemistry and Physics, 67th ed.
(Boca Raton, FL: CRC Press, Inc,, 1986), 2406 p.

Mackay, D., Bobra, A, Chan, D.W,, and W.Y. Shiu. "Vapor Pressure
Correlations for Low-Volatility Environmental Chemicals,” Environ.
Sci. Technol., 16(10).645-649 (1982).

Hine, J, and P.K. Mookerjee. "The Intrinsic Hydrophilic Character
of Organic Compounds. Correlations in Terms of Structural
Contributions,” J. Org. Chem., 40(3):292-298 (1975).

Franklin, JL., Dillard, J.G,, Rosenstock, HM, Herron, J.T., Drax|
K., and F.H. Field. "lonization Potentials, Appearance Potentials
and Heats of Formation of Gaseous Positive Ions," National Burcau
of Standards Report NSRDS-NBS 26, US. Government Printing
Office (1969), 289 p.

Yoshida, K. Tadayoshi, S, and F. Yamauchi. “Relationship

between Molar Refraction and n-Octanol/Water Partition
Coefficient," Ecotoxical. Environ. Safety, 7(6):558-565 (1983).
Karickhoff, S.W., Brown, DS, and T.A. Scott. "Sorption of
Hydrophobic Pollutants on Natural Sediments,” Water Res.,
13:241-248 (1979).

Leo, A, Hansch, C, and D. Elkins. "Partition Coefficients and
Their Uses,” Chem. Rev., 71{6):525-616 (1971).

Galassi, S., Mingazzini, M,, Vigano, L., Cesareo, D., and M.L. Tosato.
"Approaches to Modeling Toxic Responses of Aquatic Organisms to
Aromatic Hydrocarbons,” Ecotoxicol. Environ. Safety, 16(2):158-169
(1988).

Hawley, G.G. The Condensed Chemical Dictionary (New York: Van
Nostrand Reinhold Co., 1981), 1135 p. .
Price, L.C. "Aqueous Solubility of Petroleum as Applied to its
Origin and Primary Migration,” Am. Assoc. Pet. Geol. Bull., 60(2):213-
244 (1576). '
McAuliffe, C. "Solubility in Water of Paraffin, Cycloparaffin,
Olefin, Acctylene, Cycloolefin, and Aromatic Compounds,” J. Phys.
Chem., 70(4):1267-1275 (1966).

Sutton, C,, and J.A. Calder. "Solubility of Alkylbenzenes in Distilled
Water and Seawater at 25 °C." J. Chem. Eng. Data, 20(3).320-322

T B e e A ot o e .

S et o (et o . roven

e b - ot

R




Rev. 1
12/12/03

APPENDIX C
SOIL BORING LOGS AND LITHOLOGIC DESCRIPTIONS

04JAX0005 C-1 CTO 0255



E Tetra Tech NUS, Inc. BORING LOG Page ___of

PROJECT NAME: CTO 255/ Site 1330 BORING NUMBER: MPT-1330-17D
PROJECT NUMBER: N4265 DATE: 2.27.03
DRILLING COMPANY: Preferred Drilling Solutions GEOLOGIST: David Siefken
DRILLING RIG: Truck Mounted - HSA DRILLER: Daniel Spivey
| MATERIAL DESCRIPTION PIDIFID Reading (ppm)
Sample| Depth | Blows/ | Sample | Lithology U
No. (Ft.) 6" or |Recovery| Change Soil s
and or RQD / (Depth/Ft.| Density/ Hl: 3
Type o]l RunNo.| (%) | Sample ) Consistenc C Remarks 2 " 2 N
RQD Length or y Colof] Material Classification S E|ls] s 5
Screened or * B E ] =
Interval Rock o o a
Hardness
0-8" asphalt and lime rock
8"-10'
loose, white and light brown, fine to medium dry
grained, sand - shell hash water level - 7.2 ft bls
10'
" " petro odor
20'
compacted, gray, medium, grained sand-
with shell hash
some gray silt in addition to the above formation
30' beginning at 25'-30'
copmacted, gray, fine, with some medim grained
sand and silt - some shell hash and
2" clay lenses between 30 ' and 32'
40'
loose, large, course grained, white, sand over 6 inches
of dense, non-plastic, olive,green,
clay at bottom of boring
42'
Drilling Area 0
Remarks: Background (ppm):E]

Converted to Well: Yes X No Well I.D. #: MPT-1330-MW17D




Tt

Tetra Tech NUS, Inc.

BORING LOG Page __ of

PROJECT NAME: CTO 255/ Site 1330 BORING NUMBER: MPT-1330-20s
PROJECT NUMBER: N4265 DATE: 02.26.03
DRILLING COMPANY: Preferred Drilling Solutions GEOLOGIST: David Siefken
DRILLING RIG: Truck Mounted - HSA DRILLER: Daniel Spivey
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample] Depth | Blows/ | Sample | Lithology U
No. (Ft.) 6" or |Recovery| Change Soil s
and or RQD /' |(DeptivFt.| Density/ Nl 3
Type o] RunNo. | (%) Sample ) Consistenc c Remarks % 5 % o
RQD Length or ¥y Color Material Classification [ E|ls]|S|s§
Screened or * B E s |
Interval Rock on Q@ (=)
Hardness
0-8" asphalt and lime rock
8"-13'
fine to mediou gray and
brown sand with shell
hash
1-inch diameter rocks are
present between 3.5' and 4.5'
13
Drilling Area 0
Remarks: Background (ppm):lZl
Converted to Well: Yes X No Well I.D. #: MPT-1330-MW-20s




E Tetra Tech NUS, Inc. BORING LOG Page ___ of

PROJECT NAME: CTO 255/ Site 1330 BORING NUMBER: MPT-1330-19s
PROJECT NUMBER: N4265 DATE: 02.27.03
DRILLING COMPANY: Preferred Drilling Solutions GEOLOGIST: David Siefken
DRILLING RIG: Truck Mounted - HSA DRILLER: Daniel Spivey
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample| Depth | Blows/ | Sample |Lithology o - lu "
No. (Ft.) 6" or |Recovery] Change ; . ‘ 1s g
and or RQD / (Depth/Ft.] Density/ | | _ ’ . ] p N 5 &
T:pgnor punfle- @9 i:?;l: o)r _ Material CIassﬁicat:on 1s Remarks ‘% - % ;—,‘
Screened| L - " E1S5]|E
Interval o | m .
|
0-8" asphalt and lime rock
8ll-13l
fine to mediou gray and
brown sand with shell
hash
1-inch diameter rocks are
present between 3.5' and 4.5'
13

Drilling Area 0
Remarks: Background (ppm):[t]

Converted to Well: Yes X No Well I.D. #: MPT-1330-MW-19s




El Tetra Tech NUS, Inc.

BORING LOG Page __of __

PROJECT NAME: CTO 255/ Site 1330 BORING NUMBER: MPT-1330-18s
PROJECT NUMBER: N4265 DATE: 02.27.03
DRILLING COMPANY:  Preferred Drilling Solutions GEOLOGIST: David Siefken
DRILLING RIG: Truck Mounted - HSA DRILLER: Daniel Spivey
| MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample] Depth | Blows/ | Sample | Lithology 4]
No. (Ft.) 6"or |Recovery| Change 50]_' s
and | or RQD I |(DepthvFt. cDen_s:tt:I pe 1Bl
] Run No. ample onsistenc = F 2
Tgpc:oo run e ® sLen:tlh gr ¥ Color Material Classification S Remarks E‘ -‘g % g
Screened or * 3 5 S Z
Interval Rock o0 @ =)
Hardness
0-8" asphalt and lime rock
8"_1 3I
fine to mediou gray and
brown sand with shell
13' hash
Drilling Area 0
Remarks: Background (ppm):E
Converted to Well: Yes X No Well I.D. #: MPT-1330-MW-18s




E Tetra Tech NUS, Inc. BORING LOG Page ____of

PROJECT NAME: CTO 255/ Site 1330 BORING NUMBER: SB-1
PROJECT NUMBER: N4265 DATE: 09.30.02
DRILLING COMPANY: Precision GEOLOGIST: David Siefken
DRILLING RIG: ATV mounted DPT rig DRILLER: Shane Nowlane
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample| Depth | Blows/ | Sample |Lithology} : : - U i .
No. (Ft.) 6" or |Recovery| Change | s ] -
and or RQD / (Depth/Ft.} c g 3, “h
T 1 Run No. %) Sample i i = =
!;xp:no ® Length o)r . Material Classification [ Remarks 2 % ‘§
Screened - - L * E s |
Interval N «Q =]
0-4" asphalt and lime rock to 4",
4"-7' with fine to medium, light brown, brown, and white, sand with shell hash
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Dr iIIing Area
Remarks: Background (ppm):

Converted to Well: Yes No Well I.D. #:




E Tetra Tech NUS, Inc. BORING LOG Page ____of ___

PROJECT NAME: CTO 255/ Site 1330 BORING NUMBER: SB-2
PROJECT NUMBER: N4265 DATE: 09.30.02
DRILLING COMPANY: Precision GEOLOGIST: David Siefken
DRILLING RIG: ATV mounted DPT rig DRILLER: Shane Nowlane
I MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample] Depth Blows/ | Sample | Lithology U
No. (Ft.) 6" or |Recovery] Change Soil S :
and or RQD / (Depth/Ft.] Density/ N L
Type o] RunNo.| (%) Sample ) Consistenc c Remarks %. 5 % o |
RQD Length or y Colo Material Classification S Els1&] ¢
Screened or * 3 g 5| E
Interval Rock N @ilo
Hardness :
0-4" asphalt and lime rock
4"-7' with fine to medium, light brown, brown, and white, sand with shell hash
/
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevatied reponse read. DriIIing Area
Remarks: Background (ppm):|:]

Converted to Well: Yes No Well I.D. #:




E' Tetra Tech NUS, Inc.

BORING LOG Page___of _
PROJECT NAME: CTO 255/ Site 1330 BORING NUMBER: SB-3
PROJECT NUMBER: N4265 DATE: 09.30.02
DRILLING COMPANY: Precision GEOLOGIST: David Siefken
DRILLING RIG: ATV mounted DPT rig DRILLER: Shane Nowlane

I MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample| Depth | Blows/ | Sample | Lithology U
No. (Ft.) 6" or |Recovery| Change Soail s
and or RQD /' |(Depth/Ft.| Density/ Nl i
H’ype of RunNo.| (%) Sample ) Consistenc c Remarks '96. 5 % o
RQD Length or y Color] Material Classification S ElBl £] %
Screened or * 3 E =
Interval Rock » o o
Hardness
0-6" asphalt and lime rock
6"-7' fine to medium, light brown, and white, sand with shell hash
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area

Remarks:

Background (ppm):|:]

Converted to Well:

Yes

No Well I.D. #:




E Tetra Tech NUS, Inc. BORING LOG Page ___of ___

PROJECT NAME: CTO 255 / Site 1330 BORING NUMBER: SB-4
PROJECT NUMBER: N4265 DATE: 09.30.02
DRILLING COMPANY: Precision GEOLOGIST: David Siefken
DRILLING RIG: ATV mounted DPT rig DRILLER: Shane Nowlane
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample| Depth | Blows/ | Sample |Lithology U
No. (Ft.) 6" or |Recovery| Change Soil s
and or RQD I |(DepttvFt.} Density/ Ni: i
Type orf RunNo. | (%) Sample ) Consistenc Cc Remarks -g_ = % o
RQD Length or ¥ Color Material Classification S E|l 5] S 5
Screened or * | Els|E
Interval Rock o | @ a
Hardness
0-6" asphalt and lime rock
6"-1.5' gray clay
1.5'-5' fine white and light brown sand with shell hash
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm)::l

Converted to Well: Yes No Well I.D. #:




T

Tetra Tech NUS, Inc. BORING LOG Page ___of ___
PROJECT NAME: CTO 255/ Site 1330 BORING NUMBER: SB-5
PROJECT NUMBER: N4265 DATE: 09.30.02
DRILLING COMPANY: Precision GEOLOGIST: David Siefken
DRILLING RIG: ATV mounted DPT rig DRILLER: Shane Nowlane
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample] Depth Blows/ | Sample | Lithology e : L U
No. (Ft.) 6" or |Recovery| Change ' s . -
and or RQD /' |(Depth/Ft. ; c By &
B Rl IR ivind IS Material Classification | s Remarks 2153
Screened | , * ‘g 5| E
Interval | - 0 @ 1o
0-6" asphalt and lime rock
6"-5' fine white and light brown sand with shell hash
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Dr iIIing Area
Remarks: Background (ppm):
Converted to Well: Yes

No Well I.D. #:




E Tetra Tech NUS, Inc. BORING LOG

Page of
PROJECT NAME: CTO 255/ Site 1330 BORING NUMBER: SB-6
PROJECT NUMBER: N4265 DATE: 09.30.02
DRILLING COMPANY: Precision GEOLOGIST: David Siefken
DRILLING RIG: ATV mounted DPT rig DRILLER: Shane Nowlane
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample| Depth | Blows/ | Sample | Lithology [§]
No. (Ft.) 6" or |Recovery| Change Soil s
and or RQD I |(DeptiFt.| Density/ 21y lA
Type o]l RunNo.| (%) | Sample )  [Consistenc c Remarks 2lsl2la
RQD Length or y  [Colod Material Classification S E|lsls5]s
Screened or * 3 “E, ° z
Interval Rock » o o
Hardness
0-6" asphalt and lime rock
6"-4' fine white and light brown sand with shell hash
4'-5' gray clay
5'-6' fine to medium It brown sand with shell hash and some clay
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):[ |
Converted to Well: Yes No Well I.D. #:




E Tetra Tech NUS, Inc. BOR'NG LOG Page ____of ____

PROJECT NAME: CTO 255/ Site 1330 BORING NUMBER: SB-7
PROJECT NUMBER: N4265 DATE: 09.30.02
DRILLING COMPANY: Precision GEOLOGIST: David Siefken
DRILLING RIG: ATV mounted DPT rig DRILLER: Shane Nowlane
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample| Depth | Blows/ | Sample | Lithology : o u 1 :
No. (Ft.) 6" or |Recovery| Change Soil S ;
and or RQD / (Depth/Ft.| Density/ Nl 3N 1
[Typeorf RunNo.| (%) Sample ) Consistenc c Remarks 5 % B
RQD Length or y 1S 5|5 ] 8
Screened -« * 5 5| F
Interval |  Rock n @i o l
Hardness |
0-6" asphalt and lime rock
6"-6' fine very light brown sand with shell hash
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area

Remarks: Background (ppm):

Converted to Well: Yes No Well I.D. #:




E Tetra Tech NUS, Inc. BORING LOG Page ___ of

PROJECT NAME: CTO 255/ Site 1330 BORING NUMBER: SB-8
PROJECT NUMBER: N4265 DATE: 09.30.02
DRILLING COMPANY: Precision GEOLOGIST: David Siefken
DRILLING RIG: ATV mounted DPT rig DRILLER: Shane Nowlane
I MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample] Depth | Blows/ | Sample | Lithology 1]
No. (Ft.) 6" or |Recovery| Change Soil S
and or RQD / (Depth/Ft.} Density/ N s «&
Type o] RunNo.| (%) | Sample ) Consistenc Cc Remarks 2 5 2| &
RQD Length or y Color Material Classification S El s | s 5
Screened or * @ E, S =
Interval Rock 0 @ (=]
Hardness
0-6" asphalt and lime rock
6"-5' fine light brown sand with shell hash
5'-6'

fine light brown sand with shell hash and some gray clay

* When rock coring, enter rock brokeness.

** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Drilling Area
Remarks:

Background (ppm):

Converted to Well: Yes No Well I.D. #:




E Tetra Tech NUS, Inc. BORING LOG
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PROJECT NAME: CTO 255/ Site 1330 BORING NUMBER: SB-9
PROJECT NUMBER: N4265 DATE: 09.30.02
DRILLING COMPANY: Precision GEOLOGIST: David Siefken
DRILLING RIG: ATV mounted DPT rig DRILLER: Shane Nowlane
I MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample| Depth | Blows/ | Sample | Lithology 3]
No. (Ft.) 6" or |Recovery| Change Soil S
and or RQD ! |(Depth/Ft.] Density/ N 3
Type o] RunNo. | (%) Sample ) Consistenc _ Cc Remarks % 5 .g E
RQD Length or y Color Material Classification [ E|l B2l £ |8
Screened or * 3 E 5 |
Interval Rock 0 @ a
Hardness
0-6" asphalt and lime rock
6"-6' fine to medium white and light brown sand
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area
Remarks:

Background (ppm):|:|

Converted to Well: Yes No Well I.D. #:




E Tetra Tech NUS, Inc. BORING LOG
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PROJECT NAME: CTO 255/ Site 1330 BORING NUMBER: SB-10
PROJECT NUMBER: N4265 DATE: 09.30.02
DRILLING COMPANY: Precision GEOLOGIST: David Siefken
DRILLING RIG: ATV mounted DPT rig DRILLER: Shane Nowlane
I MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample] Depth | Blows/ | Sample | Lithology U
No. (Ft.) 6" or |Recovery| Change Soil s
and or RQD / (Depth/Ft.] Density/ N * :N
Type o RunNo.| (%) | Sample ) Consistenc c Remarks 2 5 2|8
RQD Length or y Color Material Classification S Elsl & | %
Screened or * 3 5 5 =
Interval Rock n o o
Hardness
0-4" grass and organic materialand shell hash
4"-5' fine to medium light brown sand with shell hash
5'-6' fine light brown sand with increased percentage of shell hash
and mottles of black silt
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area

Remarks:

Background (ppm):

Converted to Well: Yes No Well I.D. #:




E Tetra Tech NUS, Inc. BOR'NG LOG Page ____of ____

PROJECT NAME: CTO 255/ Site 1330 BORING NUMBER: SB-11
PROJECT NUMBER: N4265 DATE: 10.01.02
DRILLING COMPANY: Precision GEOLOGIST: David Siefken
DRILLING RIG: ATV mounted DPT rig DRILLER: Shane Nowlane
MATERIAL DESCRIPTION PID/FID Reading (ppm)
K Depth | Blows/ | Sample | Lithology : S — e U :
No. (Ft.) 6" or |Recovery| Change 303-‘ . - s o
and or RQD ! |(Depth/Ft. éDen:!:yf‘ {1 - - c 81y lK |
or] Run No. o, mple onsistenc{ : o - e e
ngo " ® Is.:n;tlh gr v |Coloy  Material Classification | § Remarks B % : g
Screened|  or | - - ] . EIl5|E
Interval Rock S » @ io
0-6" asphalt and lime rock l
6"-6' fine to medium light brown sand with shell hash
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):[ |

Converted to Well: Yes No Well 1.D. #:




E Tetra Tech NUS, Inc. BORING LOG Page ___of ___

PROJECT NAME: CTO 255/ Site 1330 BORING NUMBER: SB-12
PROJECT NUMBER: N4265 DATE: 10.01.02
DRILLING COMPANY: Precision GEOLOGIST: David Siefken
DRILLING RIG: ATV mounted DPT rig DRILLER: Shane Nowlane
| MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample|] Depth | Blows/ | Sample | Lithology 1]
No. (Ft.) 6" or |Recovery| Change Soil s
and or RQD / (Depth/Ft.| Density/ N s i'
Typeod RunNo.| (%) | Sample ) Consistenc Cc Remarks 2ls1 2|8
RQD Length or y Color Material Classification S Elal£] s
Screened or * a E 5|l E
Interval Rock o |alo
Hardness
0-6" asphalt and lime rock
6"-6' fine to medium light brown sand with shell hash
/
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):|:]

Converted to Well: Yes No Well I.D. #:




E Tetra Tech NUS, Inc. BORING LOG

Page of
PROJECT NAME: CTO 255/ Site 1330 BORING NUMBER: SB-13
PROJECT NUMBER: N4265 DATE: 10.01.02
DRILLING COMPANY: Precision GEOLOGIST: David Siefken
DRILLING RIG: ATV mounted DPT rig DRILLER: Shane Nowlane
I MATERIAL DESCRIPTION PIDIFID Reading (ppm)
Sample] Depth | Blows/ | Sample | Lithology [§)
No. (Ft.) 6"or |Recovery| Change Soil s
and or RQD ! |(DepthvFt.} Density/ Nl i
[Type o] RunNo. | (%) Sample ) Consistenc c Remarks 96. 5 % o
RQD Length |  or ¥y  |Colod Material Classification [ E|ls1 & | &
Screened or * 7 s ) z
Interval Rock N @ o
Hardness
0-6" asphalt and lime rock
6"-6' fine to medium light brown sand with shell hash
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area

Remarks:

Background (ppm):

Converted to Well: Yes No Well I.D. #:




-lt Tetra Tech NUS, Inc. BORING LOG

Page of
PROJECT NAME: CTO 255 / Site 1330 BORING NUMBER: SB-14
PROJECT NUMBER: N4265 DATE: 10.01.02
DRILLING COMPANY: Precision GEOLOGIST: David Siefken
DRILLING RIG: ATV mounted DPT rig DRILLER: Shane Nowlane
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample] Depth | Blows/ | Sample | Lithology 1]
No. (Ft.) 6" or |Recovery] Change Soil s
and or RQD / (Depth/Ft.] Density/ 5 : “N
Type o RunNo.| (%) | Sample ) Consistenc C Remarks 2 5 214
RQD Length or y Color Material Classification S £ 5|5 5
Screened or * 3 E s | £
Interval Rock » o | a
Hardness
0-6" asphalt and lime rock
6"-6' fine to medium light brown sand with shell hash
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area
Remarks:

Converted

Background (ppm): |:_I

to Well: Yes No Well I.D. #:




E Tetra Tech NUS, Inc. BORING LOG Page ____ of

PROJECT NAME: CTO 255/ Site 1330 BORING NUMBER: SB-15
PROJECT NUMBER: N4265 DATE: 10.01.02
DRILLING COMPANY: Precision GEOLOGIST: David Siefken
DRILLING RIG: ATV mounted DPT rig DRILLER: Shane Nowlane
| MATERIAL DESCRIPTION PIDIFID Reading (ppm)
Sample|] Depth | Blows/ | Sample | Lithology ,f e U
No. (Ft.) 6" or |Recovery] Change S 2t ,
and or RQD !/ |(Depth/Ft. ‘ 2lyli
Type or] Run No. (%) Sample ) : .. o 1¢C Remarks § | ol @
RQD Length or ~ Material Classification S 2| £1l5
Screened , o * E 51 F
Interval L n o 2
Hardness : S : : S B
e—
0-6" asphalt and lime rock l
6"-6' fine to medium light brown sand with shell hash
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Dri!ling Area
Remarks:

Background (ppm):

Converted to Well: Yes No Well I.D. #:




E Tetra Tech NUS, Inc. BORING LOG

Page____of
PROJECT NAME: CTO 255 / Site 1330 BORING NUMBER: SB-16
PROJECT NUMBER: N4265 DATE: 10.01.02
DRILLING COMPANY: Precision

GEOLOGIST: David Siefken

DRILLING RIG: ATV mounted DPT rig DRILLER: Shane Nowlane
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample] Depth | Blows/ | Sample | Lithology b S : U :
No. (Ft.) 6" or |Recovery] Change : S i ]
and or RQD I |(Depth/Ft. : N L1
[Type o] Run No. (%) Sample ) . | C Remarks 5 5|l =
RQD Length or o ~ Material Cmﬂicaﬁoﬂ 18 B -g 5
Screened | - ; L ] g S =
Interval : : . 0 L'ﬂ [ =
Hardness | | - ,
0-6" asphalt and lime rock I
6"-6' fine to medium light brown sand with shell hash
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks:

Background (ppm):[::]

Converted to Well: Yes No Well I.D. #:




E' Tetra Tech NUS, Inc. BORING LOG Page  of

PROJECT NAME: CTO 255/ Site 1330 BORING NUMBER: SB-17
PROJECT NUMBER: N4265 DATE: 10.01.02
DRILLING COMPANY: Precision GEOLOGIST: David Siefken
DRILLING RIG: ATV mounted DPT rig DRILLER: Shane Nowlane
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample] Depth | Blows/ | Sample |Lithology| = : e e 1] : ' :
No. (Ft.) 6" or |Recovery ChangeE Soil 1s - b
and | or RQD I |(Depth/Ft.| Densi Bl
Typeof RunNo.| (%) | sample | ) si . c Remarks s | 2| B
; . L a o o
RQD Length or oy  Material Classification S sl £ &
Screened r : o . * E L] =
Interval =
E Hardness
0-1' asphalt and lime rock
1'-6' fine to medium light brown sand with shell hash
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Dr illing Area
Remarks: Background (ppm):[_—_:]

Converted to Well: Yes No Well I.D. #:




=y

Tetra Tech NUS, Inc.

BORING LOG Page _of
PROJECT NAME: CTO 255/ Site 1330 BORING NUMBER: SB-18
PROJECT NUMBER: N4265 DATE: 10.02.02
DRILLING COMPANY: Precision GEOLOGIST: David Siefken
DRILLING RIG: ATV mounted DPT rig DRILLER: Shane Nowlane

MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample|] Depth | Blows/ | Sample {Lithology} 1 : e U
No. (Ft.) 6"or |Recovery| Change | Soil | | : s P
and or RQD ! |(DepthFt.| Densityl | , ; ; Byl
Typeor] RunNo.| (%) | Sample ) : o c Remarks 518 &
RQD Length or _ Material Classification S 2|1 5|5
Screened : * g 5 | %
Interval » | @ =)
o-1' asphalt and lime rock
1-6' fine to medium light brown sand with shell hash

* When rock coring, enter rock brokeness.

** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area

Remarks: Background (ppm):|:]

Converted to Well: Yes No Well I.D. #:




E Tetra Tech NUS, Inc. BORING LOG Page ____of

PROJECT NAME: CTO 255/ Site 1330 BORING NUMBER: SB-19
PROJECT NUMBER: N4265 DATE: 10.02.02
DRILLING COMPANY: Precision GEOLOGIST: David Siefken
DRILLING RIG: ATV mounted DPT rig DRILLER: Shane Nowlane
I MATERIAL DESCRIPTION PIDIFID Reading (ppm)
Sample| Depth | Blows/ | Sample | Lithology L = U
No. (Ft.) 6" or |Recovery| Change Soil s .
and or RQD / (Depth/Ft.}] Density/ | N : :‘N
Type o] RunNo.| (%) Sample ) Consistenc c Remarks 'k % | o
RQD Length or S s {§S| 38
Screened| * é 5| %
Interval | Hocx . p . F o 0 0 o
0-1' asphalt and lime rock
1-7' fine to medium light brown sand with shell hash
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehoie. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):

Converted to Well: Yes No Well I.D. #:




E Tetra Tech NUS, Inc. BORING LOG Page ___of

PROJECT NAME: CTO 255/ Site 1330 BORING NUMBER: SB-20
PROJECT NUMBER: N4265 DATE: 10.01.02
DRILLING COMPANY: Precision GEOLOGIST: David Siefken
DRILLING RIG: ATV mounted DPT rig DRILLER: Shane Nowlane
I MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample| Depth | Blows/ | Sample | Lithology - : S -y o 1T :
No. (Ft.) 6"or |Recovery| Change |  Soil ‘ : . , . s o v -
and or RQD I |(Depth/Ft. Gl?en_si:yl' -y , ‘ - pe i . N oS
T f Run No. %) Sa onsistenc L . |2
)ép:Do RunNo.| (%) Le:\;l: gr ool Mt Clasatication S Remarks % 5 % vg
Screenedly or = : . * gg g 51
Interval | Rock _ . | |»2]8 10
Hardness | ' . ' '
0-1' asphalt and lime rock l
1-7' fine to medium light brown sand with shell hash
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Dri!ling Area

Remarks: Background (ppm):

Converted to Well: Yes No Well I.D. #:




Li-

PROJECT NAME:

Tetra Tech NUS, Inc.

PROJECT NUMBER:
DRILLING COMPANY: Precision

BORING LOG

CTO 255/ Site 1330

N4265

BORING NUMBER:

Page ____of

SB-21

DATE:

10.02.02

GEOLOGIST: David Siefken

Interval

DRILLING RIG: ATV mounted DPT rig DRILLER: Shane Nowlane
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample] Depth | Blows/ | Sample |Lithology : oy . : - 1] =
No. (Ft.) 6" or |Recovery|] Change . . . s L b
and or RQD /' |(Depth/Ft. , ,, Ni: 3
[Type or] Run No. (%) Sample ) - o c Remarks 5 % = %
RQD Length or ~ Material Classificaton = | § 515 5
Screened , . * § 5 =
=

0-4" asphalt and lime rock

4"-5' fine to medium light brown sand with shell hash
5'-6' trace of gray clay in fornation listed above

6'-7' fine to medium light brown sand with shell hash

* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Remarks:

Drilling Area

Background (ppm):

Converted to Well:

Yes

No

Well I.D. #:




E Tetra Tech NUS, Inc. BORING LOG
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PROJECT NAME: CTO 255/ Site 1330 BORING NUMBER: SB-22
PROJECT NUMBER:  N4265 DATE: 10.02.02
DRILLING COMPANY: Precision GEOLOGIST: David Siefken
DRILLING RIG: ATV mounted DPT rig DRILLER: Shane Nowlane
| MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample] Depth | Blows/ | Sample | Lithology U
No. (Ft.) 6" or |Recovery| Change Soil s
and or RQD I |(Depth/Ft.} Density/ N E
[Type or] Run No. (%) Sample ) Consistenc . . C Remarks % s %
RQD Length or y Color Material Classification S Elsl S| s
Screened or * 6 | El 5| %
Interval Rock o | o o
Hardness
0-4" asphalt and lime rock
4"-7' fine to medium light brown sand with shell hash
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):

Converted to Well: Yes No Well I.D. #:
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Tetra Tech NUS, Inc. BORING LOG Page ___of ___
PROJECT NAME: CTO 255/ Site 1330 BORING NUMBER: SB-23
PROJECT NUMBER: N4265 DATE: 10.02.02
DRILLING COMPANY: Precision GEOLOGIST: David Siefken
DRILLING RIG: ATV mounted DPT rig DRILLER: Shane Nowlane
I MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample| Depth | Blows/ | Sample | Lithology ] - : : : U :
No. (Ft.) 6"or |Recovery| Change } >o8 | ¢ syt P o). E i
and or RQD ! |(DepthFt.| ‘ ' - 15
IType o RunNo.| (%) Sample ) | C Remarks 5138 | @
RQD Length or S a2l 5|8
Screened * g B =
Interval 9 @ io
Hardness | - l I
0-4" asphalt and lime rock
4"-7 fine to medium light brown sand with shell hash
-
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Dri iIIing Area

Remarks:

Background (ppm):[:j

Converted to Well: Yes No Well I.D. #:




T
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BORING LOG Page _of
PROJECT NAME: CTO 255/ Site 1330 BORING NUMBER: SB-24
PROJECT NUMBER: N4265 DATE: 10.02.02
DRILLING COMPANY: Precision GEOLOGIST: David Siefken
DRILLING RIG: ATV mounted DPT rig DRILLER: Shane Nowlane

I MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample] Depth | Blows/ | Sample | Lithology U
No. (Ft.) 6" or |Recovery| Change Soil s
and or RQD / (Depth/Ft.} Density/ N : i'
Type ol RunNo.| (%) | Sample ) Consistenc (o Remarks 2 sl 2R
RQD Length or ¥y Color Material Classification S Els]| %5 5
Screened or * B E 5 1=
Interval Rock o | @ o
Hardness
0-1 asphalt and lime rock
1'-6' fine to medium light brown sand with shell hash
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area

Remarks:

Background (ppm): I:I

Converted to Well: Yes No Well I.D. #:




E Tetra Tech NUS, Inc. BORING LOG Page ___of ____

PROJECT NAME: CTO 255/ Site 1330 BORING NUMBER: SB-25
PROJECT NUMBER: N4265 DATE: 10.02.02
DRILLING COMPANY: Precision GEOLOGIST: David Siefken
DRILLING RIG: ATV mounted DPT rig DRILLER: Shane Nowlane
l MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample|] Depth | Blows/ | Sample | Lithology 1]
No. (Ft.) 6"or |Recovery| Change Soil s
and or RQD / (Depth/Ft.] Density/ | N *
Type o] RunNo.| (%) | Sample ) Consistenc c Remarks 2 5 2 %
RQD Length or y Color Material Classification [ Els]&] %
Screened or * 8 § 35 %
Interval Rock | & o o
Hardness
o-1' asphalt and lime rock
1'-6' fine to medium light brown sand with shell hash
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):[:]

Converted to Well: Yes No Well I.D. #:




E Tetra Tech NUS, Inc. BORING LOG

Page of
PROJECT NAME: CTO 255 / Site 1330 BORING NUMBER: SB-26
PROJECT NUMBER: N4265 DATE: 10.02.02
DRILLING COMPANY: Precision GEOLOGIST: David Siefken
DRILLING RIG: ATV mounted DPT rig DRILLER: Shane Nowlane
I MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample] Depth | Blows/ | Sample | Lithology 1 . Lo 1] ‘
No. (Ft.) 6" or |Recovery] Change S L i
and or RQD / (Depth/Ft. - . . c E, : % - 3&
| Mecmasis ||| g|  Remers (3|8
Screened o * ElB5|E
Interval B a a
0-1' asphalt and lime rock
1'-6' fine to medium light brown sand with shell hash
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area

Remarks:

Background (ppm):

Converted to Well: Yes No Well I.D. #:




TITLE: Mayport Naval Station, Maypart, Fl.

LOG of WELL: MPT-8-MW5D BORING NO. MPT-8-MW5D

CLIENT: SOUTHERN DIVISION, NAVFACENGCOM PROJECT NO: 7533-84

CONTRACTOR: GROUNDWATER PROTECTION, INC. OATE STARTED: 1/11/83 COMPLTD: 1/13/83

NETHOD: MUD ROTARY CASE SIZE: 4" SCREEN INT: 80-70' | PROTECTION LEVEL: D

TOC ELEV.:13.28 FT. NONITOR INST.= F.LO. TOT DPTH: 87.0FT. DPTH TO § 8.20 FT.

LOGGED BY: Felix Rizk WELL DEVELOPMENT DATE: 1/18/83 SITE: #8

w
: LABORATORY§

[
i SAMPLE ID. % SOIL/ROCK DESCRIPTION

I
E BLOWS/8-IN
[=]

RECOVERY
HEADSPACE
(ppm)
LITHOLOGIC
SYMBOL

WELL DATA

©| | sOIL CLASS

ORGANIC SOIL - dark brawn, sandy, w/ plant LA
< matter (top - H

e 0.0 POST-HOLE

SAND - fine, tan, moist

. 40% | 0.0 12,55

SAND - fine to medium, tan, shelly, maist

SAND - fine, It. gray, wet

10— ORGANIC SOIL - dark brown, silty, w/ plant matter
| s0x | 50 | °Over SAND - fine, slity, dk. gray, wet

oL
SM 28,58

N
N

N
NN O

SN

.\\\.\ AN
NN\

N

\\
\.\

1
S NN
N
NN

N
N

1
SN
N

o
l

A

O

SAND - fine, light gray, siity, moist

NN
N N

7,10,i0,11

A
N

- 50% | 30

L
N
N
R
AN

1 !
\\X.\'\\\
NN NN
\\\\\\\

NN N

20— SAND - fine, light gray, silty, wet
- 70% | 0.0

N -
\\\\.\
\.\ \\

17,28,37,41

1
N
N

1 1
S
SN NN
OO
N N NN

25— Same as abave
- 50X | 0.0

AN
\.\
AN

8,18,38,40

A1
NN
\\
NN

L 1
\\\\\
NN WY
\\\\\
NN N N

N
AN
AAAALLLTHTETE A E T ;| EEEEEEEEEEEE; 1l T T HIiATAETHLHTEIIETINMAITIIATRRARTARARRRARARARRRRRRNLR NN Y
A1IIHTITIT{H M T T T T I TG EEIE HTEAE I T I T i ;i ; : i i it i HITIH TR HEHEHEAEEEEHEEHEGEEEETETTOTIOTIOHMHHMatGatGiltB BB SUUBBiiiLy

\\
W

PAGE 1 of MPT-8-50 _ ABB ENVIRONMENTAL SERVICES, INC, |




TITLE: Ma ' rt Naval Station, Mayport, FL e 3 B ‘
yee 20 A1l LOG of WELL: NPT-8-MW5D BORING NO. MPT-8-MW50
CLIENT: SOUTHERN DIVISION, NAVF ACENGCOM “ | PROJECT NO: 7533-84
CONTRACTOR: GROUNDWATER PROTECTION, INC. - DATE STARTED: 1/11/83 ~ COMPLTD: 1/13/83
METHOD: MUD ROTARY ; CASE SIZE: 4" SCREEN INT.: 60-70' PROTECTION LEVEL:D
TOC ELEV.: 13.28 FT. L NONITOR INST=F.ID. TOT DPTH: 8T.0FT. OPTH TO § 8.20 FT.
LOGGED BY: Felix Rizk = WELL DEVELOPNENT DATE: 1/18/83 = e SITE: #8
> 4 2 ) <
T w g 2z 83 < =
§ il ?S"g g g 8 SOIL/ROCK DESCRIPTION 3 % S BLOWS/B-IN T
: o =
g Continued from PAGE 1 =7 3 !
T Same as abave , 7. 7] SM -
e 7
- 80x | 0.0 /./, ,\/»/ 18,17,34,37 U/
o 7
] 7 A V]
v, 7, ’
- 7 /A /
/./ /./ A
S 7 L/ V/
7] 5 /y 7. v 5
: : /A %
35— SAND - fine, light gray, silty (tap i s ,3’
, 2") aver CLAY - olive gray, siity Jlaminated (8") aver ‘ /
= ' | 50% .0, 11,29,
' 0.0 sanp - fine, light gray, wet 10.11,25,20 2
- ~ /
/4
4
. %
A
/
- Z
, 2
40— ’ SAND - fine, light gray, interlayered with alive gray, . 4
- s0x | 0.0 | Siity clay 11,14,35,37 2
j
7 4
A
R 1
%
’
i V]
/
| 7
45— Same as abave 7
- 50% | 0.0 19,32,84,30 2
. ?
N 2
/
4
] %
2
A
. %
/
50— Same as above 7‘
] s0% | 0.0 30,35,90R 2
V]
. V
’
’
- 2
/
- 4
55— SANDY SHELL unit aver CLAYEY SAND unit {(battam
E 50% | 0.0 8.8,48
80—

PAGE 2 of MPT-8-50  ABB ENVIRONMENTAL SERVICES, INC,




TITLE: Mayport Naval Station, Mayport, Fl.
LOG of WELL: MPT-8-MWSD BORING NO. MPT-8-MW5D
CLIENT: SOUTHERN DIVISION, NAVFACENGCOM PROJECT NO: 7533-84 {
CONTRACTOR: GROUNDWATER PROTECTION, INC. DATE STARTED: 1/11/83 CONPLTD: 1/13/83
METHOD: MUD ROTARY CASE SIZE: 4" SCREEN INT: 80-70' PROTECTION LEVEL: O
TOC ELEV.: 13.28 FT. MONITOR INST.= F.1D. TOT DPTH: 87.0F T. DPTH TO § 8.20 FT.
LOGGED BY: Felix Rizk WELL DEVELOPMENT DATE: 1/18/83 SITE: #8
> o Q Q «
T w g - 8 < =
=, LABORATORYZ & a & § < 2
gt SAMPLE ID. % 3 8s SOIL/ROCK DESCRIPTION gf 3o BLONS/e~IN . 5
. = 3
, g 4 Continued from PAGE 2 =? 3 ¥
W SHELL - shell hash unit, grading downward fram fine - | M =
to coarse (top Q;_ gt §
s 80X | 0.0 ‘ =
8") aver CLAY - alive gray, silty, medium plasticity, wet E =x g; 24.8.2 =l
1 TS =
4 o9 =t
oo P
oS i
. = - O 1=}
=7 ] £
85— SHELL - shell hash unit, grades downward inta Clay o-g =
] s0% | 0.0 -alive gray, silty, wet cL 5.85.8 =t
] =g
P i
§ £}
| Ef
70— | SAND - fine to medium, dark gray, caatings of =
| s0x | 0.0 | Organic matter and sulturous ador, maist 17.28.28.38
] cL
75— CLAY - greenish gray, silty, stiff, med. to low
. gox | 0.0 | Plasticity, dry 16,30,31,70
80— CLAY - light gray, nadular, stitt ta hard, low
] 100% | 0.0 plasticity, slightly maist 18.41.80.R
85— CLAY - light gray, black nodules, mad. stitf, low
_ 100% | 5.0 plasticity, slightly maist 8.10.18.27
T Boring Terminated at 87 feet
20—

PAGE 3 of MPT-8-50  ABB ENVIRONMENTAL SERVICES, INC, |
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ﬂ: Tetra Tech NUS, Inc. WELL No.: MPT-1330-MW17D
SHALLOW MONITORING WELL SHEET

PROJECT: CTO 255/ Site 1330  DRILLING Co.: Preferred Drilling Solutions BORING No.: MW17D
PROJECT No.: N4265 DRILLER: Greg Campbell DATE COMPLETED: 02/27/03
SITE:  Site 1330/ Bravo Pier DRILLING METHOD: H.S.A. NORTHING:
GEOLOGIST: David Siekfen DEV. METHOD: Submersible EASTING:
Elevation / Depth of Top of Riser: NA /
Elevation / Height of Top of
Surface Casing: NA /
1.D. of Surface Casing: NA
Ground Elevation = Type of Surface Casing: 8" Manhole
Datum: v
& y j/“"‘_ Type of Surface Seal: QUIKRETE
//:,’ / 1.D. of Riser: 2"
.
3/? ? Type of Riser: PVC
g g Borehole Diameter: 8
»m
——.—..:—-_—_é g —e Elevation / Depth Top of Rock: / NA
|I|=III=% glll=
é ? Type of Backfill: TYPE 1
g ’ég PORTLAND GROUT
U |
— Elevation / Depth of Seal: / 31.0
— Type of Seal: 30/65 SAND
- Elevation / Depth of Top of Filter Pack: /330
Elevation / Depth of Top of Screen: / 85.0
_— Type of Screen: PVC
— Slot Size x Length: 0.010 -INCH
— 1.D. of Screen: 2"
—_ Type of Filter Pack: 20/30
Elevation / Depth of Bottom of Screen: /  40.0
Elevation / Depth of Bottom of
Filter Pack: / 40.0
Type of Backfill Below Well:
Elevation / Total Depth of Borehole: /| 405
Not to Scale




E Tetra Tech NUS, Inc.

WELL No.:

SHALLOW MONITORING WELL SHEET

MPT-1330-MW18

PROJECT:
PROJECT No.:

CTO 255/ Site 1330 DRILLING Co.:

SITE: Site 1330 / Bravo Pier

GEOLOGIST:

Preferred Drilling Solutions BORING No.:

MW18

N4265 DRILLER: Greg Campbell DATE COMPLETED: 02/27/03
DRILLING METHOD: H.S.A. NORTHING:
David Siekfen DEV. METHOD: Submersible EASTING:

Ground Elevation =
Datum:

&

[

Elevation / Depth of Top of Riser:

”I )

A T Y

Elevation / Height of Top of

Surface Casing:
I.D. of Surface Casing: NA
Type of Surface Casing: 8" Manhole
Type of Surface Seal: QUIKRETE
1.D. of Riser: 2"
Type of Riser: PVC
Borehole Diameter: 8"

Elevation / Depth Top of Rock:

Type of Backfill: TYPE 1
PORTLAND GROUT

Elevation / Depth of Seal:

Type of Seal: 30/65 SAND

Elevation / Depth of Top of Filter Pack:

Elevation / Depth of Top of Screen:

Type of Screen: PVC
Slot Size x Length: 0.010 -INCH
I.D. of Screen: 2"

Type of Filter Pack: 20/30

Elevation / Depth of Bottom of Screen:

Elevation / Depth of Bottom of

Filter Pack:

Type of Backfill Below Well:

Not to Scale

Elevation / Total Depth of Borehole:

NA /

NA /
/  NA
/ 15
/| 25
/ 3.0
/[ 13.0
/ 13.0
/ 135




'lt Tetra Tech NUS, Inc. WELL No.: MPT-1330-MW19
SHALLOW MONITORING WELL SHEET

PROJECT: CTO 255/ Site 1330 DRILLING Co.: Preferred Drilling Solutions BORING No.: MW19

PROJECT No.: N4265 DRILLER: Greg Campbell DATE COMPLETED: 02/27/03
SITE: Site 1330 / Bravo Pier DRILLING METHOD: H.S.A. NORTHING:

GEOLOGIST: David Siekfen DEV. METHOD: Submersible EASTING:

Elevation / Depth of Top of Riser: NA /

Elevation / Height of Top of
Surface Casing: NA /

1.D. of Surface Casing: NA

Ground Elevation = Type of Surface Casing: 8" Manhole

<&

Datum:
& v ?_/*'“""' Type of Surface Seal: QUIKRETE

1.D. of Riser: 2"

Type of Riser: PVC
Borehole Diameter: 8"

Elevation / Depth Top of Rock: / NA

[ —— <

Type of Backfill: TYPE 1
PORTLAND GROUT

RR———————wH
N

— Elevation / Depth of Seal: /| 15

— Type of Seal: 30/65 SAND

Elevation / Depth of Top of Filter Pack: /| 25

Elevation / Depth of Top of Screen: / 3.0

Type of Screen: PVC
Slot Size x Length: 0.010 -INCH

1.D. of Screen: 2"

Type of Filter Pack: 20/30

Elevation / Depth of Bottom of Screen: / 13.0

Elevation / Depth of Bottom of
Filter Pack: /  13.0

Type of Backfill Below Well:

Elevation / Total Depth of Borehole: / 135

Not to Scale




"t Tetra Tech NUS, Inc. WELL No.: MPT-1330-MW20
SHALLOW MONITORING WELL SHEET

PROJECT: CTO 255/ Site 1330  DRILLING Co.: Preferred Drilling Solutions BORING No.: MW20
PROJECT No.: N4265 DRILLER: Greg Campbell DATE COMPLETED: 02/26/03
SITE:  Site 1330/ Bravo Pier DRILLING METHOD: H.S.A. NORTHING:
GEOLOGIST: David Siekfen DEV. METHOD: Submersible EASTING:
Elevation / Depth of Top of Riser: NA /
Elevation / Height of Top of
Surface Casing: NA /
1.D. of Surface Casing: NA
Ground Elevation = Type of Surface Casing: 8" Manhole
Datum: v
\\A v ?f <+—— Type of Surface Seal: QUIKRETE
7 7
g / 1.D. of Riser: 2"
-
7 7 Type of Riser: PVC
= —
m
? é Borehole Diameter: 8"
.
m—:_——l—ﬁ:__:—é fé =" Elevation / Depth Top of Rock: /__NA
=|||= / =
7
é g Type of Backfill: TYPE 1
- PORTLAND GROUT
m
m
7 . :
— Elevation / Depth of Seal: / 15
— Type of Seal: 30/65 SAND
= e Elevation / Depth of Top of Filter Pack: / 20
Elevation / Depth of Top of Screen: / 4.0
Type of Screen: PVC
Slot Size x Length: 0.010 -INCH
1.D. of Screen: 2"
Type of Filter Pack: 20/30
Elevation / Depth of Bottom of Screen: /  14.0
Elevation / Depth of Bottom of
Filter Pack: /  14.0
Type of Backfill Below Well:
Elevation / Total Depth of Borehole: / 145
Not to Scale
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Li-

Tetra Tech NUS, Inc.

Page__ of

GROUNDWATER SAMPLE LOG SHEET

Project Site Name: Mayport NS - 1330 Sample IDNo.:  MPT= (330~ M 185
Project No.: N4265 Sample Location:
Sampled By:
[ ] Domestic Well Data C.0.C. No.:
[ X] Monitoring Well Data Type of Sample:
[ ] Other Well Type: [X] Low Concentration
[ 1 QA Sample Type: [ 1 High Concentration
i .o . SAMPLINGDATA
Date 3 [‘-1 03 Color pH S.C. Temp. Turbidity DO Salinity Other
Time: 69 4 € Visual | Standard | mS/cm °C NTU mg/l % olyp
Method: Low Flow Peristaltic 2.30 | ©.19 (0.8 5 7- -2
‘‘‘‘‘‘‘‘‘ a0 o PURGEDATA s G
Date: } (H-013 Time pH S.C. Temp (°C) Turbldlty DO Salinity ORP
Method: Low Flow Peristaltic
Monitor Reading (ppm):
Well Casing Diameter: .
Well Casing Material: DUt
Total Well Depth (TD): |3 see data sheets
Static Water Level (WL): g, {3
One Casing Volume(gallL): .G
Start Purge (hrs): 0% SO
End Purge (hrs): 04O
Total Purge Time (min): $o0
Total Vol. Purged (galy: 1S
- . ~ SAMPLE COLLECTION INFORMATION . o -
Preservative Container Requlrements Collected
PAH 8310 None 1 L amber K<
TRPH Flo Pro H2S04 1 L amber i
VOC + MTBE & 8260 B HCL (3) 40 ml
Total Lead 200.7 HNO3 250 ml (plastic)
EDB 504.2 sodium thiosulfate (2) 40 mi
e
OBSERVATIONS /NOTES
Circle if Applicable: : Signature(s):
MS/MSD Duplicate ID No

moT - 330 DUP - 01




" | vetra ech NUS, Inc. LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: site 1330 WELLID.: mpT>_ (330~ mw- (85
PROJECT NUMBER: 4265 DATE:
Time ) Wa’te‘.-r‘Lt-kzv‘e’I 1 FIow pH Cond Turb. DO Temp. ORP } Comments
_(Hrs) | (Ft. below TOC) | (mL/! mS/cur

S 63 _

S.z20 3o 229 |0y 28 [6.35 | /8 v |gre |-9C ocp

<. 31 I 3.20 | .3 28 033 |g. 3 |~38

5. ¥ 206 7.30_|00Y | . F |O-4( ]| (8.8 [-2%

S X2 30D 2.30 0.ty e | 038183 |-78

<. 3 Juo T de |-G Z. F lo-¥| (8.3 %

APCE [Tak -
1o .

SIGNATURE(S): IQ y /gé PAGE___OF___

/




Tetra Tech NUS, Inc.

T

Page__ of

GROUNDWATER SAMPLE LOG SHEET

Project Site Name: Mayport NS - 1330 Sample IDNo.:  MP (- t'$3°’ iedla
Project No.: N4265 Sample Location:  mP7- (330
Sampled By: 2%
[ 1 Domestic Well Data C.0.C. No.:
[ X1 Monitoring Well Data Type of Sample:
[ 1 Other Well Type: [X] Low Concentration
[ 1 QA Sample Type: [ ] High Concentration
o s -  SAMPLING DATA - ,
Date: - {4.0% Color pH s.C. Temp. Turbidity DO Salinity Other
Time: L&)S’ Visual Standard mS/gm °C NTU mg/l 5 Ny
Method: Low Flow Peristaltic Ct sy | 318 |29+ o 0.0 ~— | -312
o e i PURGEDATA . ..
Date: 3.1{.0) Time pH s.C. Temp (°C) | Turbidity DO Salinity ORP
Method: Low Flow Peristaltic
Monitor Reading (ppm): ©
Well Casing Diameter: 2
Well Casing Material: Ao
Total Well Depth (TD): (3 see data sheets
Static Water Level (WL), 83
One Casing Volume(gal/L): &, §
Start Purge (hrs): /O 3o
End Purge (hrs): M
Total Purge Time (min): 3>
Total Vol. Purged (gal@: 15"
o o SAMPLE COLLECTION INFORMATION o o
Analysis Preservative Container Requirements Collected
PAH 8310 None 1 L amber K
TRPH Flo Pro H2S04 1L amber
VOC + MTBE & 8260 B HCL (3) 40 ml
Total Lead 200.7 HNO3 250 m! (plastic) W
EDB 504.2 sodium thiosulfate (2) 40 mi =
OBSERVATIONS / NOTES
‘ /)
Circle if Applicable; ~| Signature(s):
MS/MSD Duplicate ID No.:




T | retva recn nus, inc. LOW FLOW PURGE DATA SHEET 2
/
WELLID.. MmPT* 1330 mu- B/ 7

PROJECT SITE NAME: site 1330
PROJECT NUMBER: 4265 DATE: 3-14-03

»Time‘ | Water Level Flow | pH, ., Cérjd. | ATurlk). DO Témp. QRP | Comments
_ (Hrs) | (Ft. Vin. (S.U) | (msSigm) | (NTU) | (mg/L) | (Celsius) |

o 2
L33y
o8 O ~331
o0s5s -3/
(OO = Tk &
e

)2l
SIGNATURE(S): W PAGE__OF___



Li-

Tetra Tech NUS, Inc.

GROUNDWATER SAMPLE LOG SHEET

Page_  _of __

7o

Project Site Name: Mayport NS - 1330 Sample ID No.: MPZT1320 . N\W/
Project No.: N4265 Sample Location:
Sampled By: WA QF
[ ] Domestic Well Data C.0.C. No.: !
[ X1 Monitoring Well Data Type of Sample:
[ 1 Other Well Type: [X] Low Concentration
[ 1 QA Sample Type: [ 1 High Concentration
... : , SAMPLING DATA ,
pate: 7.\ .05 Color pH s.C. Temp. | Turbidity DO Salinity Other
Time:  {2L§O Visual Standard | mS/cm °C NTU mg/l % DRP
Method: Low Flow Peristaltic Ccl 48 | o8¢ | 2232 ST | 6. - 30y
... = ~ PURGEDATA . L
pate: 7; YU L5 Time pH s.C. Temp (°C) | Turbidity Do Salinity ORP
Method: Low Flow Peristaltic
Monitor Reading (ppm): ¢ \ V)
Well Casing Diameter: /A\V\
Well Casing Material: (‘\l L
Total Weil Depth (TD): |14 () see data sheets
Static Water Level (WL): f. 37,
One Casing Volume(gaI/L):q,z
Start Purge (hrs): { %C,‘
End Purge (hrs): \,LL* 6
Total Purge Time (min): 5{)
“Total Vol. Purged (ga@ﬂ 0
. . SAMPLE COLLECTION INFORMATION @ , :
Analysis Preservative Container Requirements Collected
PAH 8310 None 5 'L%) 1 L amber {
TRPH Flo Pro H2S04 777" 1 Lamber L
VOC + MTBE & 8260 B HCL (3) 40 mi [
Total Lead 200.7 HNO3 250 mi (plastic) ——
EDB 504.2 sodium thiosulfate (2) 40 ml (_—
OBSERVATIONS / NOTES
Circle if Applicable: Signatyre(s):
MS/MSD Duplicate ID No.vm /
&
7
N\



n Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: site 1330 weLio: MFPT 1230 Mwzo
PROJECT NUMBER: 4265 DATE: Z9)4.04
Time Water Level Flow pH Cond. Turb. DO Temp. ORP Comments
Hrs) | (Ft below TOC) | (mi/Min) | (S.U) | (mSicm)| (NTU) | (mgit) | (Celsius)| (mv) | W\~
= 0159 209 — — — —_ —_— | —
| <0 ‘e A7 200 | F.25 10482 |15 L2% | 2254 -29% |. &
RER) . 29 300 | F.22 [0u93] \Z 0@\ [ zzvwz 79| 4.5
g-z% k. %49 23950 | F20 [049qu] o [0.B0 MO =3 0.0
12490 27 200 | 449 | 04 % 2.0 QA0 24 | 1.5
g’L"\*’q y.%”! 200 | F1% | 0.4 a5 | 0wl 2128 |- .0
VY] &m“gwa e [e— U e S e SR

P VAl

T Oh—
SIGNATURE(S): , N — PAGE__OF __




E Tetra Tech NUS, Inc.

GROUNDWATER SAMPLE LOG SHEET

Page___ of

Project Site Name: Mayport NS - 1330 Sample ID No.: %P ¢ ‘\M ‘
Project No.: N4265 Sample Location:
Sampled By: MU~
[ 1 Domestic Well Data C.0.C. No.: '
[ X1 Monitoring Well Data Type of Sample: Caal-
[ 1 Other Well Type: [X] Low Concentration
[ 1 QA Sample Type: [ 1 High Concentration
e - . SAMPLING DATA o »
Date: é‘)b‘ . 0% Color pH S.C. Temp. Turbidity DO Salinity Other
Time:  (AALA) Visual | Standard | mS/cm °C NTU mg/ % 0l 2%
Method: Low Flow Peristaltic dﬁ (- {[7‘% 0 ‘360 qq, 70 Q 0 wq» —_— — ?OFZ
L s . PURGEDATA. ... o S
pate: 4. )9 .05 Time pH sC. | Temp(c) | Turbidity | DO Salinity | ORP
Method: Low Flow Peristaltic
Monitor Reading (ppm): o‘ D
Well Casing Diameter: "/ \V)
Well Casing Material: YV {
Total Well Depth (TD): L\" GZ see data sheets
Static Water Level (WL): 7, ‘12
One Casing Volume(gal/L): ,0
Start Purge (hrs): 0 ﬂ' 0
End Purge (hrs): @‘1%?
Total Purge Time (n-1in): g‘5
Total Vol. Purged (gallL): |),5
L SAMPLE COLLECTION INFORMATION _ o
Analysis Preservative Container Requirements Collected
PAH 8310 None (2.11 L amber (. —
TRPH Flo Pro H2504 )} 1L amber o
VOC + MTBE & 8260 B HCL (3) 40 ml [
Total Lead 200.7 HNO3 250 ml (plastic) —
EDB 504.2 sodium thiosulfate (2) 40ml —
OBSERVATIONS / NOTES

‘Circle if Applicable:

MSIXD Duplicate ID No.

MS (MSD




m' Tetra Tech NUS, Inc.

LOW FLOW PURGE DATA SHEET

.
PROJECT SITENAME:  site 1330 weLm: ¥ M |
PROJECT NUMBER: 4265 DATE: Hh 14 02

Time Water Level Flow pH Cond Turb. DO Temp. ORP Comments
—f%’s- |_(Ft. below TOC) | ( .U) | (mS/ (NTU) | (mgnL Isius V)

0 " - — —  —

(,Y 0 S5%¢ 0 D | 290 1-5% | 2.0
oNe S M7 (@) N3 54490 |- RGP

Qq A 9.9 4 0.Y¥ |4 90 |- {o.D
[ ViZ] KT O 1D0.ob| SYHA0[-~-25%] F. D\
QQZ%S =ays (@) Olmi 5490 284 4.0
55 ... 5. M7 @) ot £4.90|-2032] 1.5

L~ =~
QU0 NAmpwd [
o { 2
SIGNATURE(S): / / / Wl I — PAGE__ OF___




Li-

Tetra Tech NUS, Inc.

GROUNDWATER SAMPLE LOG SHEET

Page L ofb

Clatin

Project Site Name: Mayport NS - 1330 Sample ID No.: B P -M U 2
Project No.: N4265 Sample Location: MO
Sampled By: CAA
[ ] Domestic Well Data C.0.C. No.:
[ X1 Monitoring Well Data Type of Sample:
[ 1 Other Well Type: [X] Low Concentration
[ 1 QA Sample Type: [ 1 High Concentration
o e 0 SAMPLINGDATA S i
Date: B3-{3-07 Color pH S.C. Temp. Turbidity DO Salinity Other
Time: Y 5 Visual Standard mS/cm °C NTU mg/l %
Method: Low Flow Peristaltic L9 ] etz 234 7.8 o - orp
e o0 o PURGEDATA. e
Date: Y/ © Time pH scC. Temp (°C) | Turbidity DO Salinity ORP
Method: Low Flow Peristaltic
Monitor Reading (ppm): ¢
Well Casing Diameter: 3"
Well Casing Material:  D}¢-
Total Well Depth (TD): |3, 4 see data sheets
Static Water Level (WL): (p. 58
One Casing Volume(gay(®): q ) 5
Start Purge (hrs): | 3/1@
End Purge (hrs): Y| [o]
Total Purge Time (min): )0
Total Vol. Purged (gal@: Ly { '
Aﬁalygis ~ Preservative Container Requirérﬁénfs - Cdﬁe&(ed
PAH 8310 None 1 L amber /A
TRPH Flo Pro H2S04 1 L amber o MN—
VOC + MTBE & 8260 B HCL (3) 40 ml o
Total Lead 200.7 HNO3 250 ml (plastic) oM~
EDB 504.2 sodium thiosulfate (2) 40 ml Vi
| OBSERVATIONS/NOTES =
Circle if Applicable: | Signature(s):
MS/MSD Duplicate ID No.:




£, S n Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: site 1330 wWELLID.. BP-Mu 3
PROJECT NUMBER: 4265 DATE: 3-(%3-03
Time Water Level Flow pH Cond. Turb. DO Temp. ORP Comments
_(Hrs.) | (Ft.below TOC) | (mL/Min) ]| (S.U) | (mS/em)| (NTU) | (mg/L) | (Celsius) | (mV)
1340 6. 58 @ 400 — i ~ ~ ~ |~ STerr Poree
£350 LGB H e | 690 |0/ i o 2723 [~/93
/363 (0 (o8 8 (yos| 6.9 s (% /& o P73 -lYs
BSS | cex Ao 16,91 latd | 3 A 2348 |-(sp
B0 | (.63 0 1¢-2r @,/ [P7A o) 23,4 |-/50
[40S | .68 [ oW le.9r loiz 12.© O |a3% |-c5¢
410 [Cew 13 190 |69/ |-/ |2 ® o 123y |-(5¢ Tad B |

/
< L{HQ L C ya
[>T 2w g7e 7 77¢

siGNaTURE®S):_(Chands, YT y— PAGED OF 9




Li-

Tetra Tech NUS, Inc.

GROUNDWATER SAMPLE LOG SHEET

Page _L of _}

Project Site Name: Mayport NS - 1330 Sample ID No.: MAY-1 330 -8
Project No.: N4265 Sample Location: MO
Sampled By: C.Me7r2
[ ] Domestic Well Data C.0.C. No.:
[ X] Monitoring Well Data Type of Sample:
[ 1 Other Well Type: [X] Low Concentration
[ ] QA Sample Type: [ ] High Concentration
Gk - G i  SAMPLING DATA .,5.':,:1:]’_’ s . i
Date: 3'/ 3»0‘5 Color pH S.C. Temp. Turbidity DO Salinity Other
Time: A\ L0 Visual Standard | mS/cm °C NTU mg/l % 19), 9%
Method: Low Flow Peristalic  [C/ltar | 7.05 [0S 22,4 [3) (3.54 | 2y
Gl e e i e PURGE DATAL . .
Date: 3-/3-g% Time pH S.C. Temp (°C) | Turbidity DO Salinity ORP
Method: Low Flow Peristaltic
Monitor Reading (ppm): ===
Well Casing Diameter: ¢) >
Well Casing Material: PV
Total Well Depth (TD): } 3 ' see data sheets
Static Water Level (WL): {5 /&
One Casing Volume(gal@ 4,2
Start Purge (hrs): /3 {0
End Purge (hrs): {30
Total Purge Time (min): 54
Total Vol. Purged (galll): - o
Gl o | 'SAMPLE COLLECTIONINFORMATION = d
Analysis Preservative Container Requirements Collected
PAH 8310 None 1 L amber L
TRPH Flo Pro H2S04 1L amber
VOC + MTBE & 8260 B HCL (3) 40 mi
Total Lead 200.7 HNO3 250 ml (plastic)
EDB 504.2 sodium thiosulfate (2) 40 mi
OBSERVATIONS/NOTES =
Circle if Applicable: B (s) -
ircle if Applicable: ignature(s):
MS/MSD M %

Duplicate ID No.:




-lt Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET
WELLID.. MAY-/330— &

PROJECT SITE NAME: site 1330

PROJECT NUMBER: 4265 DATE: 3/2-03
Time Water Level Flow pH Cond. Turb. DO Temp. ORP Comments
(Hrs) | (Ft.below TOC) | (mL/Min)| (S.U.) | (mSigm)| (NTU) | (mg/L) | (mv)

2o | 6./% O \4od| — — | — S7a,7 Perae

1230 H 2

1233 5 |Hrol 703 | 55 1’{9

1243 g [390]12.07 |56 3

(283 (1 BPco [708 YA &5

13 2 19 J300 268 G 328

/ % t2 1o 17,69 5¢ Ner

[ gaB)%0 30 >0 [2.09 5¢ o

<_L32.6v:- Semple 1S )

P

SIGNATURE(S): (LLMC Mé PAGE_2OF 2



Tetra Tech NUS, Inc.

Li-

Page _L of _2

GROUNDWATER SAMPLE LOG SHEET

Project Site Name: Mayport NS - 1330 Sample ID No.: M DT‘[ 330-mec €A
Project No.: N4265 Sample Location: Wire XX
Sampled By: I AL
[ ] Domestic Well Data C.0.C. No.:
[ X] Monitoring Well Data Type of Sample:
[ 1 Other Well Type: [X] Low Concentration
[ 1 QA Sample Type: [ 1 High Concentration
- L SAMPLING DATA .
Date: ‘? {362 Color pH S.C. Temp. Turbidity DO —Salinity” Other
Time: [ S{ (D Visual | Standard | mS/gm °C NTU mot | 4P
Method: Low Flow Peristaltic | 3 (, 77 | (7 5¢ 236 3G @) e adl)
- . i PURGE DATA G G . ,
Date: 3 4 3 ﬁ‘} Time pH S.C. Temp (°C) | Turbidity DO Salinity ORP
Method: Low Flow Peristaltic
Monitor Reading (ppm):
Well Casing Diameter: /3. '\
Well Casing Material: #/°C
Total Well Depth (TD): = see data sheets
Static Water Level (WL): P
One Casing Volume(gal/}: 1. ¢-
Start Purge (hrs):  j, 4§
End Purge (hrs): l 50
Total Purge Time (min): 2.0
Total Vol. Purged (gal/B: J
. SAMPLE COLLECTION INFORMATION = :
Analysis Preservative Container Requirements Collected
PAH 8310 None 1 L amber ONA
TRPH Flo Pro H2S04 1L amber CAat\
VOC + MTBE & 8260 B HCL (3) 40 ml A
Total Lead 200.7 HNO3 250 ml (plastic) AN N
EDB 504.2 sodium thiosulfate (2) 40 ml 2
OBSERVATIONS / NOTES
Circle if Applicable: Signaturg(s):
MS/MSD Duplicate ID No.: ’ W’L WD




LOW FLOW PURGE DATA SHEET

. MPT-1330-Mw XX

R Tetra Tech NUS, Inc.
PROJECT SITE NAME: site 1330 WELL ID.
PROJECT NUMBER: 4265 DATE: 312~

Time Temp. Comments
$O P 250 L7 [ O] - 23.7 |-2%8/

(455 S oS o (7 5 % S 73,4 |-28

(500 375 4Sc  19/(C 21 9 1o 12 290

(SoC& [+ 250 7.(7 Yo 3:(o [ 23.6 =340 | g4d Perce

\
C/Al-C 7 |
NV xamze (74 \\)

\ —_—

PAGE D OF)

SIGNATURE(S): (sz(,d/% M



Tetra Tech NUS, Inc.

Li-

GROUNDWATER SAMPLE LOG SHEET

Page__of _

Project Site Name: Mayport NS - 1330 Sample ID No.: BP- Plum = |
Project No.: N4265 Sample Location: i hw
Sampled By: L
[ 1 Domestic Well Data C.0.C. No.:
[ X1 Monitoring Well Data Type of Sample:
[ ] Other Well Type: [X] Low Concentration
[ 1 QA Sample Type: [ 1 High Concentration
| , L SAMPLING DATA »
Date: 3.t|D>.-w} Color pH S.C. Temp. Turbidity Do Salinity Other
Time: 1) 50 Visual Standard | mS/cm °C NTU mg/l %
Method: Low Flow Peristaltic A 225 6.4 6H .27 %) 126 / 140
L ' G : PURGE DATA G : i : .
Date: - (}- O Time pH S.C. Temp (°C) | Turbidity Do Salinity ORP
Method: Low Flow Peristaltic
Monitor Reading (ppm): O
Well Casing Diameter. 72
Well Casing Material: A
Total Well Depth (TD): 29 see data sheets
Static Water Level (WL): ‘"‘L?
One Casing Volume(gallL): 3. |
Start Purge (hrs): l'}(c
End Purge (hrs): 34 ©
Total Purge Time (min): §-S
Total Vol. Purged (galft): 1~
. SAMPLE COLLECTION INFORMATION v L
Analysis Preservative Container Requirements Collected
PAH 8310 None 1L amber TR
TRPH Flo Pro H2804 1 L amber
VOC + MTBE & 8260 B HCL (3) 40 ml
Total Lead 200.7 HNO3 250 mi (plastic)
EDB 504.2 sodium thiosulfate (2) 40 ml
OBSERVATIONS / NOTES
/) s

Circle it Applicable:

MS/MSD Duplicate ID No.:

Signature(s): /\
l?/




I'lt Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET
WELL ID.: “SP - Dlom~— ¢

PROJECT SITE NAME: site 1330
PROJECT NUMBER: 4265 DATE: D3 oz

Time Water Level Comments

(Hrs)) | (Ft. below TOC) |
1470 £-2¢
1320 (-4 900 1 7.20 [Oyq| 220 [ 2143 | ceqy |7180

5 .S vOO |72.23 |o-4qqy | 2.0 | 1.9/ 2624 | -1 %8

1340 G- U3 ZE 2.2.5 CYgb | 2.2 148 | 26:-22 |1 €%
BERs fo 3 &S .27 G812 =) lee [246.27 |-1%0

Oso SFoe

/)
= [/ /

SIGNATURE(S): (p é/ /K S‘/ PAGE__OF___




T

Tetra Tech NUS, Inc.

Page__ of

GROUNDWATER SAMPLE LOG SHEET

-0

Project Site Name: Mayport NS - 1330 Sample ID No.: MNIT- {30 -Mu T
Project No.: N4265 Sample Location: e (O
Sampled By: Dy
[ 1 Domestic Well Data C.0.C. No.:
[ X1 Monitoring Well Data Type of Sample:
[ 1 Other Well Type: [X] Low Concentration
[ 1 QA Sample Type: [ 1 High Concentration
: SAMPLING DATA
Date: 31} OF Color pH s.C. Temp. Turbidity DO Salinity Other
Time: 1< Visual Standard mS/cm °C NTU mg/l ;/9/ M
Method: Low Flow Peristaltic A 6o | 0. 1p | Wbo Y 6. /|20
: ‘ PURGE DATA Z { '
Date: J i3 ob Time pH S.C. Temp (°C) | Turbidity DO Salinity ORP
Method: Low Flow Peristaltic
Monitor Reading (ppm): O
Well Casing Diameter: 2.
Well Casing Material: P&
Total Well Depth (TD): 394 see data sheets
Static Water Level (WL): GA Y
One Casing Volume(gal/L): 3.(
Start Purge (hrs): 2.5
End Purge (hrs):{ § © s
Total Purge Time (min): /0
Total Vol. Purged (galif)) 12
Gl Shniaiiy . SAMPLE COLLECTION INFORMATION : i G
Analysis Preservative Container Requirements Collected
PAH 8310 None 1 L amber S
TRPH Flo Pro H2S04 1 L amber o
VOC + MTBE & 8260 B HCL (3) 40 mi oS
Total Lead 200.7 HNO3 250 ml (plastic) ps
EDB 504.2 sodium thiosulfate (2) 40 ml (»14

OBSERVATIONS / NOTES

‘Circle if Applicable:

MS/MSD Duplicate ID No.:

Signaturew




T retra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: site 1330 WELLID.. MPT- 1330 - mw =~ 13D
PROJECT NUMBER: 4265 DATE: 3 (303
Time Water Level Flow pH Cond. Turb.‘ DO Temp. ORP Comments

(Hrs) | (Ft.below TOC) | (mL/Min)] (S.U) | (mS/cm)| (NTU) | (mg/L
9425 é[g :

LY 3SS < 3e 3oo 48 10.29 | /O

ICZ 4 2-3% 300 |2.5¢ lo.mo3 | G.G

/4SS .35 300 [3.59 lo. 28] &

(500 21.-36 q00 6o [0.331] .S

[s©oS 2:-36 3c0 A o.;i G ")

- ) prd
SIGNATURE(S): D/ y /5/ /
7S C

PAGE___ OF___



E Tetra Tech NUS, inc. GROUNDWATER LEVEL MEASUREMENT SHEET 3- ”“f
Project Name: cto 255 Project No.: 4265 )
Location: mayport Personnel: VY 7w
Weather Conditions: AW Measuring Device: Depo~ - T
Tidally Influenced: Yes>(_ No___ Remarks: ’
Well.or Elevation of Total Water Level Thickness of | Groundwater
Piezometer Date Time Reference Point | Well Depth |} Indicator Reading | Free Product Elevation Comments
Number (feet)* (feet)* (feet)* (feet)* (feet)*
pey -8 34 |3 1298 | .18
i | 1h-és
s bt .
e 14 (
Mo =L )
MU~ 2O ¥
E 2
* All measurements to the nearest 0.01 foot
Page____of
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New
o
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E Tetra Tech NUS, Inc.

GROUNDWATER LEVEL MEASUREMENT SHEET

Project Name: CTO 255 Project No.: N4265
Location: mayport Personnel: ds
Weather Conditions: C AR oaxr Measuring Device: b\ Ogsa~— L
Tidally Influenced: Yes No Remarks:
( Weil dr Elevation of Total Water Level Thickness of | Groundwater
Zometer Date Time Reference Point | Well Depth | Indicator Reading | Free Product Elevation Comments
Number (feet)* (feet)* (feet)* (feet)* (feet)*

S/

M8

14

Y

Lu 2

Mo (G \‘ C iy

My 20 \ 7. <
M- 330 e § \ L. o
BP- Meo- 1 G-31
3P -3 F.(8
Bme Y 41
Bp-puas s - 22
:Mfyqzw—Z -?,,qn,
g -t 330~ b d 7

Al measurements to the nearest 0.01 foot

Page of
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Tetra Tech NUS, Inc.

(v
Well: ew A &%

Vep

MONITORING WELL DEVELOPMENT RECORD

Page

of

Depth to Bottom (ft.): > 7.4 Responsible Personnel: Ds
Site: __| 33O Static Water Level Before (ft.): .6.35 _ Drilling Co.: _ Onferec L o AN Colcbusng Tooe
Date Installed: Z-2F-°)  Static Water Level After (ft.): _(..3 "} Project Name: \3% 0
Date Developed: __ 2 - ((~- ©3% Screen Length (ft.): S P Project Number: U263
Dev. Method: _Fowp Specific Capacity:
Pump Type: ___Sc \naru bl Casing ID (in.): Z
Time Estimated | Cumulative] Water Level Temperature | pH Specific Turbidity (NTU) Remarks
Sediment Water Readings (Degrees C) Conductance (odor, color, etc.)
Thickness | Volume | (Ft. below TOC) (Units )
(Ft.) (Gal.)
1230 @35 2 A
(220 Sof 2695 [ 21\ |69FH &5 ©
|1 30S 2% 1 23.2 |#%3¥H B3 o)
(315S 26 9% 232 7493 %5 o
1325 2. 9°F 2 | 751 €S o
340 /] ] 26. 9F 22.0 [#4sS &S S
H0F | >3 .0 26.8 2| ¢s o
L) b5 23 Ol 26.8 |r.si| &Y &

A'\UJ(MS (leor - Loken

e

\SLAC.M- ‘tdl«)w N,




ARGA D

E Tetra Tech NUS, Inc.

Well: Pastua o MW -2D

MONITORING WELL DEVELOPMENT RECORD Page ___of

Depth to Bottam (ft.): ( (’\» ' S— Responsible Personnel: w

Site: __ 1330 Static Water Level Before (ft.): __(5. ¥4 Drilling Co.: _Preferrel  Dprilim Solvedions T

Date Installed: __Z 273 -©3 Static Water Level After (ft.): __£ - ¥+ Project Name: 10 2SS $.&k (330

Date Developed: _3-13-0 13 Screen Length (ft.): /O Project Number: Y268

Dev. Method: __Pup Specific Capacity:

Pump Type: S vreny-bio Casing ID (in.): 2

Time Estimated | Cumulative| Water Level | Temperature | pH Specific Turbidity (NTU) Remarks
Sediment Water Readings (Degrees C) Conductance (odor, color, etc.)
Thickness Volume | (Ft. below TOC) (Units )
(Ft.) (Gal.)

(ScS . 1\

[ 5o Z9 % 25,/ 253 Sy 770

(515 & 06 22.8 |t2%| 52 990

1S 2.0 5. (Y 22.s5 |z2zz3| 57/ Z3o

(525 o1z 22.5 A2y | S/ So

(s28 S 1Y 224 k24| 5/ 3

Stevted ﬁm_z\jd_j_'_,_@__

7/
taodled  Cléar




Li-

Tetra Tech NUS, Inc.

Mw - |G
Well: Reer Darpstes (A €

f\,&fr&r —

MONITORING WELL DEVELOPMENT RECORD

Depth to Bottom (ft.):

2. 1Y

Responsible Personnel:

[BXY

Page ___of

Site: 1330 [ms T Static Water Level Before (ft.): _5.4£  Drilling Co.: __ Preferne 0 Dwn \\‘;VS Solutons Tha
Date Installed: __2-2%-°3 Static Water Level After (ft.): _$.2.8 Project Name:
Date Developed: _2 - /{ - ©3 Screen Length (ft.): ___/© Project Number:
Dev. Method: _saxion Punp Specific Capacity:
Pump Type: ___ Suloves Aot Casing ID (in.): 2
Time Estimated | Cumulative] Water Level | Temperature | pH Specific Turbidity (NTU) Remarks
Sediment Water Readings (Degrees C) Conductance (odor, color, etc.)
Thickness | Volume | (Ft. below TOC) (Units )
(Ft.) (Gal.)
/335 S 94 26-ST |93 | 635 79 F
. 12
(545 9.18 29.42  |o.sz |, €19 508
548 /o, 04 29.48  [6.8%F], (33 1é
155 Jo-20 129.35 688 (3% SY
[3sS5S JO - 5% 29. 51 Lgo [ 643 35
g8 55?12 o #1 [29.50 [kl | 63t s
Sdadd Ll Brown §

bCIN‘I

ounded  ligr




T

Well: B haad M""‘la

Tetra Tech NUS, Inc.

MES

S«w \-LO\—-’

MONITORING WELL DEVELOPMENT RECORD

ak&m‘j &ZLAU«L \f\ﬂ-&&

Page ___ of

Depth to Bottom (ft.): 15 Responsible Personnel: fDS i i
Site: L1330 fap T Static Water Level Before (ft.): S. 6 & Drilling Co.: _PreSarred DBl Solwdveny, v,
Date Installed: __2- & ¥ -3 Static Water Level After (ft.): _s. 2o Project Name: < i 1330
Date Developed: __ 23 - || - 0} Screen Length (ft.): ___/© Project Number: U265
Dev. Method: __Ruvp : Specific Capacity:
Pump Type: __ S iwmen~si bl Casing ID (in.): 2
Time Estimated | Cumulative] Water Level | Temperature | pH Specific Turbidity (NTU) Remarks
Sediment Water Readings (Degrees C) Conductance (odor, color, etc.)
Thickness Volume | (Ft. below TOC) (Units )
(Ft.) (Gal.)
[Rwo S 66 20.2\ o | [ 13 /830
130 2o 894 [8.3F 6.5y | /.28 8 | R, = 92
(315 40 ¥ Y4 /8. 64 |ea2| [.30 21
1318 4s 34 /8.5% |69%| /. 2% 20
(32 S0 .24 8,535 |Ro3| 128 15.6

Sooted ?"Dv’i { S, /[’;/
eddl (Lt or .

 —
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KB LABS, INC.

6821 Southwest Archer Road
Gainesville, Florida 32608

Telephone (352) 367-0073
Fax (352) 367-0074
Email: kblabs@gator.net

Moabile Laboratory
Services

October 17, 2002

Mark Peterson

Tetra Tech NUS, Inc.

8640 Philips Highway, Suite 16
Jacksonville, Florida 32256

RE: NS Mayport CTO255, Mayport, Florida - Final Data Report
KB Labs Project # 02-085-1

Dear Mr. Peterson:

Enclosed is the final report of the on-site analysis performed by KB Labs, Inc. at the above
referenced site. Samples were analyzed from September 30 to October 2, 2002. Included
are a brief project narrative, a data report narrative, tables listing quality control results, the
final analytical results, and sample chain-of-custody forms. This information will also be
sent electronically.

KB Labs is approved as a mobile laboratory for volatiles analyses and operates under an
FDEP approved Comprehensive Quality Assurance Plan (CompQAP #980029 Revision 3).
Unless otherwise stated in our CompQAP under method modifications, all data for the site
referenced above were determined in accordance with published procedures under Test
Methods for Evaluating Solid Waste (EPA SW-846, Update III Revised May 1997).
Unless otherwise indicated on the quality control narrative accompanying the data report,
the quality assurance and quality control procedures performed in conjunction with analysis
of groundwater samples demonstrated that the reported data met our CompQAP
requirements for accuracy and precision.

If you have any questions, please do not ‘hesitate to call me or Kelly Bergdoll, President, at
(352) 367-0073. .

Sincerely,

KB Labs, Inc.

Teta
Todd Romero
Director of Operations

“KB Labs is a small, woman-owned business enterprise.”

dra



KB LABS, INC.

PROJECT NARRATIVE
Client: TtNUS Driller/Sampler: TINUS Analyst: Yael Hoogland
L KB Labs Project KB Labs 085
Site: NS Mayport CTO255 Manager: Kelly Bergdoll Project #: 02-085-1
Onsite 9/30/02-10/2/02 Client Project | \ 1.1y peterson Matrix: | Water/Soil
Dates: Manager:

Project Scope

On September 30 through October 2, 2002, a total of 60 samples ( 32 groundwaters and 28 soils)
were collected at Naval Station Mayport in Mayport, Florida, by Tetra Tech NUS and
relinquished to KB Labs’ Mobile Laboratory. The samples were analyzed on-site for MTBE,
Benzene, Ethylbenzene, Toluene, Xylenes, Naphthalene, 1- & 2-Methylnaphthalene, and
Isopropylbenzene.

Analytical Procedure
All water samples were analyzed using SW846 Method 5030/8260 for waters. Ten (10)

milliliters (mL) of water were purged with helium and the volatile organic compounds (VOCs)
were collected on a solid-phase adsorption trap. The adsorption trap was heated and back-
purged with helium and the components were separated by capillary column gas chromatography
and measured with a mass spectrometer (GC/MS) operated in the electron impact full-scan
mode. The individual VOCs in the samples were measured against corresponding VOC
standards.

The soil samples were analyzed using SW846 Method 5030/8260. One (1) gram (g) of soil
sample was added to 10 mL of laboratory reagent water, heated and analyzed like a water sample
as described above.

Unless otherwise indicated, soil data is calculated based on the matrix received (i.e. wet weight
basis).

Analytical Results

Laboratory results were provided to the client on an as-completed or next-day basis. Final
results of the on-site analyses are provided in a hardcopy report. The data produced and reported
in the field has been reviewed and approved for this final report by the Director of Operations for
KB Labs.

Quality Control (QC) Data

Surrogate Recoveries — Table 1 lists the daily analytical sequence and percent recovery results
for surrogate compounds, which were added to all analyses. Four (4) surrogate compounds were
added to each analysis in order to continually monitor general method performance.




TtNUS Mayport CTO255 Project Narrative
Page 2 of 2

VOC Spike Recoveries — Table 2 lists the percent recovery results for matrix spike and
laboratory control samples. A known amount of each target compound was added to selected
field samples and to laboratory reagent water in order to monitor the performance of each of the
target compounds in the actual matrix and in laboratory reagent water.

Method Blanks — Daily analysis of laboratory reagent water samples was performed in order to
monitor the cleanliness of the anglytical system.

sl /
Signature: \ ((d/[/( é—@fﬁ}\/b Date: [D( (1 I 07 __

Title: Director of Operations '~ ] ]

“KB Labs is a small, woman-owned business enterprise.”



KB LABS, INC.

DATA REPORT NARRATIVE
Client: TINUS Driller/Sampler: TINUS Analyst: Yael Hoogland
L KB Labs Project KB Labs RS
Site: NS Mayport CTO255 | oo Kelly Bergdoll Project #: | 020851
Onsite 9/30/02-10/2/02 Client Project 1,14 Peterson Matrix: | Water/Soil
Dates: Manager:
1. All samples have been reviewed and, if required, updated in the Final Data Report for

rounding and significant figures.

2. Upon review of the field data, the following samples have results updated in the Final

Data Report:
Sample Compounds From To
SB-17 GW Isopropylbenzene 530 ug/L 1300 ug/L
MW-5 GW Isopropylbenzene 2070 ug/L 1700 ug/L
SB-16 7’ Seil Isopropylbenzene 0.08 mg/kg <0.01 mg/kg
3. All reporting limits were updated in the Final Data Report to meet the limits required in

Table 1 of the Statement of Work.

Signature: /\WM gzm

Title: Director of Operations Date: \o (7] II a) __

“KB Labs is a small, woman-owned business enterprise.”



KB LABS, INC.

Table 1: Analytical Run Sequence/Surrogate Percent Recoveries

Client: TtNUS

Driller/Sampler: TINUS

Analyst: Yael Hoogland

Site: NS Mayport CTO 255

KB Labs Project Manager: Kelly Bergdoll

KB Labs Project No: 02-085-1

On-site Dates: 9/30/02-

Client Project Manager: Mark Peterson

Matrix: Water/Soil

10/2/02
o Surrogate Control Limits:
Sample ID :::le of Surrogate % Recovery 80%(LCL) to 120%(UCL)

YSIS g1+ S2* S3* S4* S1* S2* S3* S4*
REF 09/29/02 96 105 97 98 Pass Pass Pass Pass
1UG/L 09/29/02 99 102 101 108 Pass Pass Pass Pass
SUG/L 09/29/02 96 99 90 96 Pass Pass Pass Pass
20UG/L 09/29/02 101 99 103 100 Pass Pass Pass Pass
50UG/L 09/29/02 98 101 100 98 Pass Pass Pass Pass
100UG/L 09/29/02 100 104 94 95 Pass Pass Pass Pass
VSTD ISOPROPYLBENZENE| 09/30/02 122 131 107 91 >UCL | >UCL Pass Pass
VSTD20 09/30/02 102 103 104 98 Pass Pass Pass Pass
LCS 09/30/02 106 103 102 104 Pass Pass Pass Pass
BLANK 09/30/02 101 99 94 103 Pass Pass Pass | Pass
SB-1 SOIL 09/30/02 109 125 101 109 Pass | >UCL | Pass | Pass
SB-2 SOIL 09/30/02 87 100 105 100 Pass Pass Pass Pass
SB-2 1:20 09/30/02 96 114 108 101 Pass Pass Pass Pass
SB-3 SOIL 09/30/02 104 115 105 100 Pass Pass Pass Pass
SB-4 SOIL 09/30/02 88 102 111 98 Pass Pass Pass Pass
SB-5 SOIL 09/30/02 90 99 100 92 Pass Pass Pass Pass
SB-1 RE 1:50 09/30/02 123 122 96 103 >UCL | >UCL Pass | Pass
MPT-1330 SB3-GW 1:20 09/30/02 92 103 101 91 Pass Pass Pass Pass
MPT-1330 SB4-GW 1:20 09/30/02 85 97 100 94 Pass Pass Pass Pass
MPT-1330 SB-5 GW 1:20 09/30/02 113 122 105 99 Pass >UCL Pass Pass
MPT-1330 SB-6 GW 1:20 09/30/02 113 124 105 103 Pass >UCL Pass Pass
MPT-1330 SB6 SO-5' 09/30/02 107 115 104 104 Pass Pass Pass Pass
MPT-1330 SB7 SO-5' 09/30/02 100 107 105 90 Pass Pass Pass Pass
MPT-1330 SB8 SO-6' 09/30/02 103 107 98 100 Pass Pass Pass Pass
MPT-1330 SB9 SO-6' 09/30/02 95 99 103 90 Pass Pass Pass Pass
MPT-1330 SB10 SO-6' 09/30/02 107 108 101 106 Pass Pass Pass Pass
MPT-1330 SB7-GW 1:20 09/30/02 100 104 100 115 Pass Pass Pass Pass
MPT-1330 SB8 GW 1:20 09/30/02 103 97 104 98 Pass Pass Pass Pass
MPT-1330 SB9 GW 1:20 09/30/02 105 100 105 102 Pass Pass Pass Pass
MPT-1330 SB10 GW 1:20 09/30/02 99 98 106 97 Pass Pass Pass Pass
MPT-1330 SB3 GWMS 09/30/02 98 95 97 94 Pass Pass Pass Pass
MPT-1330 SB3 GWMSD 09/30/02 108 100 107 96 Pass Pass Pass Pass
CCS Wisopropyl/Benzene 09/30/02 98 94 103 97 Pass Pass Pass Pass
CCS 09/30/02 110 103 104 92 Pass Pass Pass Pass
BLANK 09/30/02 114 106 96 92 Pass Pass Pass Pass
VSTD20 10/01/02 107 125 111 95 Pass >UCL Pass Pass
VSTD20 MTBE 10/01/02 112 113 99 91 Pass Pass Pass Pass
LCS 10/01/02 112 107 104 98 Pass Pass Pass Pass

*Surrogate Compounds:
S1 = 1,2- Dichloroethane-D4
$2 = 1,2-Difluorobenzene
S3 = Toluene-D8

S4 = 4-Bromofluorobenzene

Table 1 Page 1 of 3




KB LABS, INC.

Table 1: Analytical Run Sequence/Surrogate Percent Recoveries

Client: TtNUS

Driller/Sampler: TINUS

Analyst: Yael Hoogland

Site: NS Mayport CTO 255

KB Labs Project Manager: Kelly Bergdoll

KB Labs Project No: 02-085-1

On-site Dates: 9/30/02-
10/2/02

Client Project Manager: Mark Peterson

Matrix: Water/Soil

Surrogate Control Limits:

[1)
Sample ID ;):te o.f Surrogate % Recovery 80%(LCL) to 120%(UCL)

alysis ov T 52 | s3* | sa+ | Si* | s2* | s+ | sa
BLANK 10/01/02 139 114 106 94 >UCL Pass Pass Pass
MPT-1330 SB08 GW 10/01/02 148 127 107 118 >UCL | >UCL Pass Pass
MPT-1330 SB10 GW 10/01/02 87 116 112 104 Pass Pass Pass Pass
MPT-1330 SB11 1:10 GW 10/01/02 124 132 108 97 >UCL | >UCL Pass Pass
MPT-1330 SB12 1:10 10/01/02 98 96 101 100 Pass Pass Pass Pass
MPT-1330 SB13 GW 10/01/02 112 100 103 107 Pass Pass Pass Pass
MPT-1330 SB12 SO-6' 10/01/02 100 96 99 101 Pass Pass Pass Pass
MPT-1330 SB13 SO 6' 10/01/02 98 96 101 102 Pass Pass Pass Pass
MPT-1330 SB14 GW 1:10 10/01/02 52 110 96 97 <LCL Pass Pass Pass
MPT-1330 SB15 GW 1:10 10/01/02 90 112 105 98 Pass Pass Pass Pass
MPT-1330 SB16 GW 1:20 10/01/02 92 105 99 96 Pass Pass Pass Pass
MPT-1330 SB14 SO 6' 10/01/02 98 110 106 98 Pass Pass Pass Pass
MPT-1330 SB15 SO 6' 10/01/02 87 96 99 95 Pass Pass Pass Pass
MPT-1330 SB17 GW 1;10 10/01/02 98 98 107 95 Pass Pass Pass Pass
MPT-1330 SB16 SO 7' 10/01/02 102 113 104 99 Pass Pass Pass Pass
MPT-1330 SB17 SO 5' 10/01/02 104 106 103 93 Pass Pass Pass Pass
MPT-1330 SB6 SO 7' 10/01/02 102 116 105 98 Pass Pass Pass Pass
MPT-1330 SB1 SO 7' 10/01/02 106 108 103 91 Pass Pass Pass Pass
MPT-1330 SB20 GW 1:50 10/01/02 94 93 108 97 Pass Pass Pass Pass
MPT-1330 SB11 GW RE 1:20 | 10/01/02 103 100 100 102 Pass Pass Pass Pass
MPT-1330 SB13 GW RE 1;20 | 10/01/02 91 98 100 96 Pass Pass Pass Pass
MPT-1330 SB17 GW RE 1:20 | 10/01/02 89 95 98 93 Pass Pass Pass Pass
MPT-1330 SB11 SO 6' RE 10/01/02 104 105 103 96 Pass Pass Pass Pass
MPT-1330 SB20 SO 5' 10/01/02 110 100 101 94 Pass Pass Pass Pass
MPT-1330 SB20 SO 6' 10/01/02 107 105 97 99 Pass Pass Pass Pass
MPT-1330 SB20 SO 6'MS 10/01/02 110 103 106 93 Pass Pass Pass Pass
MPT-1330 SB20 SO 6MSD 10/01/02 88 94 97 98 Pass Pass Pass Pass
CCS 10/01/02 | 100 102 106 90 Pass Pass Pass Pass
BLANK 10/01/02 97 100 103 99 Pass Pass Pass Pass
VSTD20 MTBE 10/02/02 99 119 99 92 Pass Pass Pass Pass
VSTD20 10/02/02 124 120 95 102 >UCL Pass Pass Pass
LCS 10/02/02 110 103 100 101 Pass Pass Pass Pass
BLANK 10/02/02 110 104 100 87 Pass Pass Pass Pass
MPT-1330 MWS5 1:10 10/02/02 69 110 108 94 <LCL Pass Pass Pass
MPT-1330 MWS5 1:50 10/02/02 80 113 102 99 Pass Pass Pass Pass
MPT-1330 MW9 1:50 RE 10/02/02 110 103 104 98 Pass Pass Pass Pass
MPT-1330 SB18 SO 5' 10/02/02 67 97 100 99 <LCL Pass Pass Pass
MPT-1330 SB18 GW 10/02/02 97 103 103 99 Pass Pass Pass Pass

*Surrogate Compounds:
S1 = 1,2- Dichloroethane-D4
S2 = 1,2-Difluorobenzene
S3 = Toluene-D8

S4 = 4-Bromofluorobenzene

Table 1 Page 2 of 3




KB LABS, INC.

Table 1: Analytical Run Sequence/Surrogate Percent Recoveries

Client: TINUS Driller/Sampler: TINUS Analyst: Yael Hoogland
Site: NS Mayport CTO 255 KB Labs Project Manager: Kelly Bergdoll KB Labs Project No: 02-085-1
Ou-site Dates: 9/30/02- Client Project Manager: Mark Peterson Matrix: Water/Soil
10/2/02
o Surrogate Control Limits:
Sample ID :::le ‘:s Surrogate % Recovery 80%(LCL) to 120%(UCL)

y S1* S2* S3* S4* S1* S2* S3* S4*
MPT-1330 SB19 SO 6' 10/02/02 121 123 101 100 >UCL | >UCL Pass Pass
MPT-1330 SB19 GW 1,50 10/02/02 94 110 95 102 Pass Pass Pass Pass
MPT-1330 MWXX 1:100 10/02/02 93 96 96 100 Pass Pass Pass Pass
MPT-1330 SB21 GW 10/02/02 58 98 98 90 <LCL Pass Pass Pass
MPT-1330 SB22 GW 1:10 10/02/02 64 94 99 93 <LCL Pass Pass Pass
MPT-1330 SB23 GW 1,10 10/02/02 96 124 105 99 Pass >UCL Pass Pass
MPT-1330 MW?2 1:50 10/02/02 106 116 99 99 Pass Pass Pass Pass
MPT-1330 SB21 GW 1:20 10/02/02 113 115 114 90 Pass Pass Pass Pass
MPT-1330 MW11 1:50 10/02/02 91 96 95 104 Pass Pass Pass Pass
MPT-1330 MW3 1:10 10/02/02 99 105 98 96 Pass Pass Pass Pass
MPT-1330 SB24 GW 1:10 10/02/02 96 108 101 94 Pass Pass Pass Pass
MPT-1330 MW 3 RE 10/02/02 100 112 106 107 Pass Pass Pass Pass
MPT-1330 SB25 GW 1:50 10/02/02 105 121 105 92 Pass > UCL Pass Pass
MPT-1330 SB21 SO 7' 10/02/02 89 104 95 106 Pass Pass Pass Pass
MPT-1330 SB22 SO 7' 10/02/02 123 130 92 96 >UCL | >UCL Pass Pass
MPT-1330 SB23 SO 7' 10/02/02 117 120 98 92 Pass Pass Pass Pass
MPT-1330 SB24 SO 6' 10/02/02 101 106 93 99 Pass Pass Pass Pass
MPT-1330 SB26 SO 6' 10/02/02 121 116 97 96 > UCL Pass Pass Pass
MPT-1330 SB26 SO 6'MS 10/02/02 123 131 97 97 >UCL | >UCL Pass Pass
MPT-1330 SB26 SO 6MSD 10/02/02 89 97 92 104 Pass Pass Pass Pass
MPT-1330 SB24 GW 1:50 RE | 10/02/02 111 124 105 103 Pass >UCL Pass Pass
MPT-1330 SB26 GW RE 10/02/02 111 120 98 102 Pass Pass Pass Pass
CCS 10/02/02 111 129 105 81 Pass >UCL Pass Pass
Comments: Although some surrogates may be out of the control percent recovery range (80% to 120%),

other supporting QC, such as matrix spikes, matrix spike duplicates, method blanks, and
laboratory control samples. are performed by KB Labs to further validat rted data.

Signature:

Title: Director of Operations

Date: [\ \LL’I JYQZ/

*Surrogate Compounds:

S1 = 1,2- Dichloroethane-D4

S2 = 1,2-Difluorobenzene

S3 = Toluene-D8

S4 = 4-Bromofluorobenzene Table 1 Page 3 of 3



KB LABS, INC.

Table 2: VOC Spike Compound Percent Recoveries

Client: TINUS

Driller/Sampler: TtNUS

Analyst: Yael Hoogland

Site: NS Mayport CTO 255

KB Labs Project Manager: Kelly Bergdoll

KB Labs Project No.: 02-085-1

On-site Dates: 9/30/02-
10/2/02

Client Project Manager: Mark Peterson

Matrix: Water/Soil

Matrix Spike/Matrix Spike Duplicate (MS/MSD):

Samples: MPT-1330-SB3 GW MS Date of Analysis: 9/30/2002
MPT-1330 SB3 GW MSD
Matrix Spike Compounds Control Limits Percent Recoveries Control Limit Checks

Lower | Upper | RPD MS MSD | RPD MS MSD RPD
2-Methylnapthalene 70 130 20 91 96 6 Pass Pass Pass
1-Methylnapthalene 70 130 20 82 95 14 Pass Pass Pass
Benzene 63 135 20 73 78 6 Pass Pass Pass
Toluene 66 130 20 77 82 6 Pass Pass Pass
Isopropylbenzene 70 130 20 81 57 36 Pass <LCL >RPDL
Ethylbenzene 64 136 20 84 89 6 Pass Pass Pass
m,p-Xylene 55 143 20 87 85 2 Pass Pass Pass
0-Xylene 62 136 20 79 78 1 Pass Pass Pass
Naphthalene 0 233 20 86 85 2 Pass Pass Pass
Note: Control Limits are based on a semi-annual historical evaluation of mobile unit.
Samples: MPT-1330 SB20 SO6' MS Date of Analysis: 10/1/2002

MPT-1330 SB20 SO6' MSD
Matrix Spike Compounds Control Limits Percent Recoveries Control Limit Checks

Lower | Upper | RPD MS | MSD | RPD MS MSD RPD
2-Methyl Napthalene 70 130 20 94 94 0 Pass Pass Pass
1-Methyl Napthalene 70 130 20 91 98 7 Pass Pass Pass
Benzene 63 135 20 84 80 5 Pass Pass Pass
Toluene 66 130 20 85 79 7 Pass Pass Pass
Isopropylbenzene 70 130 20 63 68 8 <LCL <LCL Pass
Ethylbenzene 64 136 20 87 81 8 Pass Pass Pass
m,p-Xylene 55 143 20 86 87 1 Pass Pass Pass
o0-Xylene 62 136 20 83 85 3 Pass Pass Pass
Naphthalene 0 233 20 86 88 3 Pass Pass Pass
Note: Control Limits are based on a semi-annual historical evaluation of mobile unit.

Table 2 Page 1 of 2




KB LABS, INC.

Table 2: VOC Spike Compound Percent Recoveries

Client: TINUS

Driller/Sampler: TINUS

Analyst: Yael Hoogland

Site: NS Mayport CTO 255

KB Labs Project Manager: Kelly Bergdoll

KB Labs Project No.: 02-085-1

On-site Dates: 9/30/02-
10/2/02

Client Project Manager: Mark Peterson

Matrix:

Water/Soil

Samples: MPT-1330 SB26 SO 6' MS Date of Analysis: 10/2/2002
MPT-1330 SB26 SO 6' MSD
Matrix Spike Compounds Control Limits Percent Recoveries Control Limit Checks

Lower | Upper | RPD MS MSD | RPD MS MSD RPD
2-Methyl Naphthalene 70 130 20 72 90 22 Pass Pass >RPDL
1-Methyl Napthalene 70 130 20 77 84 8 Pass Pass Pass
Benzene 63 135 20 98 78 22 Pass Pass > RPDL
Toluene 66 130 20 88 90 2 Pass Pass Pass
Isopropylbenzene 70 130 20 66 63 5 <LCL <LCL Pass
Ethylbenzene 64 136 20 90 89 2 Pass Pass Pass
m,p-Xylene 55 143 20 85 88 3 Pass Pass Pass
0-Xylene 62 136 20 84 87 3 Pass Pass Pass
Naphthalene 0 233 20 75 84 12 Pass Pass Pass
Note: Control Limits are based on a semi-annual historical evaluation of mobile unit.

Laboratory Control Spikes (LCS):

Samples: LCS1 Date of Analysis: 9/30/2002

LCS2 10/1/2002

LCS 3 10/2/2002

Spike Compounds Control Limits Percent Recoveries Control Limit Checks
Lower Upper | LCS#1 | LCS#2 | LCS#3|] LCS#1 LCS#2 LCS#3

MTBE 70 to 130 91 NA NA Pass NA NA
2-Methyl Napthalene 70 to 130 123 79 81 Pass Pass Pass
1-Methyl Napthalene 70 to 130 132 74 73 >UCL Pass Pass
Benzene 70 to 130 97 84 83 Pass Pass Pass
Toluene 70 to 130 91 86 86 Pass Pass Pass
Isopropylbenzene 70 to 130 NA 74 74 NA Pass Pass
Naphthalene 70 to 130 NA 78 83 NA Pass Pass
Ethylbenzene 70 to 130 90 85 39 Pass Pass Pass
m,p-Xylene 70 to 130 97 96 89 Pass Pass Pass
0-Xylene 70 to 130 98 82 88 Pass Pass Pass
Note:

Control limits are based on method guidance.

Signature: /\‘/W 62%

Title: Director of Operations

Date:

\O!L’](OY/

Table 2 Page 2 of 2




Mobile Laboratory

Services

KB LABS, INC.

Final Data Report
Project Number 02-085-1
NS Mayport CTO255
September 30, October 1-2, 2002

Prepared for: Tetra Tech NUS

e 2

o 2 2

N 8 s | £

: 2 2 sl 5| %

o | 8 | x| 8| 5|88 |z |8 |F|£|2)|Z

s | T |E|s|8 |5 |2|z|3|%x|&|5|8|%

c - = [ o - ' [} 0 0

s < H =) = m [ i £ o 2 z ~ -
SB-1 9/30/02 | Water | 10/50 | <50 <10 <10 <10 <10 <10 1600 <50 <50 <50
SB-2 9/30/02 | Water| 20 <100 | <20 <20 <20 <20 <20 760 | <100 | <100 | <100
SB-3 9/30/02 | Water| 20 <100 | <20 <20 <20 <20 <20 740 | <100 | <100 | <100
SB-4 9/30/02 | Water | 20 <100 | <20 <20 <20 <20 <20 520 | <100 | <100 | <100
SB-5 9/30/02 |Water| 20 | <100 | <20 <20 <20 <20 <20 560 | <100 | <100 | <100
SB-6 9/30/02 | Water| 20 <100 | <20 <20 <20 <20 <20 | 1600 | <100 | <100 | <100
SB-7 9/30/02 | Water| 20 <100 | <20 <20 <20 <20 <20 5§30 | <100 | <100 | <100
|SB-8 10/1/02 | Water| 1 <5 <1 <1 <1 <1 <1 568 <5 <5 <5
SB-9 9/30/02 | Water| 20 <100 | <20 <20 <20 <20 <20 520 | <100 | <100 | <100
SB-10 10/1/02 | Water| 1 <5 <1 <1 <1 <1 <1 3.8 <5 <5 <5
SB-11 10/1/02 | Water | 10/20| <50 | <10 | <10 | <10 <10 | <10 | 820 <50 | <50 <50
SB-12 10/1/02 | Water | 10 <60 | <10 | <10 | <10 | <10 | <10 | 540 <50 | <50 | <50
SB-13 10/1/02 | Water | 1/20 <5 <1 <1 <1 <1 <1 940 <5 <5 <5
SB-14 10/1/02 | Water| 10 <50 <10 <10 <10 <10 <10 | 480 <50 <50 <50
SB-15 10/1/02 | Water| 10 <50 <10 <10 <10 <10 <10 83 <50 <50 <50
SB-16 10/1/02 | Water | 20 <100 | <20 <20 <20 <20 <20 640 | <100 | <100 <100
SB-17 10/1/02  Water 10/50 | <50 <10 <10 <10 <10 <10 1300 <50 <50 <50
1SB-18 10/2/02 | Water | 1 <5 <1 <1 <1 <1 <1 12.6 <5 <5 <5
SB-19 10/2/02 | Water | 50 <250 | <50 <50 <50 <50 <50 | 1800 | <250 <250 <250 |
SB-20 10/1/02 Water 50 | <250 <50 <50 & <50 | <50 | <50 | 1400 & <250 <250 & <250
SB-21 10/2/02  Water | 1/20 | <5 <1 <1 <1 <1 <1 360 <5 <5 <5
SB-22 10/2/02 | Water | 10 <50 <10 <10 <10 <10 <10 310 <50 <50 <50
SB-23 10/2/02 | Water 10 <50 <10 | <10 = <10 <10 | <10 710 <50 | <50 <50
SB-24 10/2/02 Water 10/50 | <50 <10 <10 <10 <10 <10 1700 <50 <50 <50
SB-25 10/2/02 Water, 50 | <250 | <50 = <50 | <50 & <50 & <50 | 650 <250 <250 <250
SB-26 10/2/02  Water 1 <5 <1 <1 <1 <1 <1 106 <5 <5 <5
MW 2 10/2/02 Water 50 | <250 <50 <50 = <50 & <50 & <50 & 470 <250 <250 <250
MW 3 10/2/02 Water | 1 <5 <1 <1 <1 <1 <1 71 <5 <5 <5
MW 5 10/2/02 | Water 50 | <250 <50 | <50 @ <50 <50 | <50 | 1700 | <250 @ <250 <250
MW 9 | 10/2/02 Water 10/50| <50 @ <10 <10 <10 | <10 | <10 2500 <50 @ <50 & <50
Reporting units for waters are ug/L and for soils are mg/Kg. Page 1 of 2



Mobile Laboratory

Services

KB LABS, INC.

Final Data Report
Project Number 02-085-1
NS Mayport CTO255
September 30, October 1-2, 2002

Prepared for: Tetra Tech NUS
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MW 11 10/2/02 |Water| 50 | <250 | <50 | <50 | <50 | <50 | <50 | 210 | <250 | <250 | <250
MW XX 10/2/02 | Water| 100 | <500 | <100 | <100 | <100 | <100 | <100 | 3100 | <500 | <500 | <500
SB-15' 9/30/02 | Soil 1 <0.01 | <0.007 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.02 | <0.02 | <0.02
SB-17 10/1/02 | Soil 1 <0.01 | <0.007 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.02 | <0.02 | <0.02
SB-2 6'-7' 9/30/02 | Soil 1 <0.01 | <0.007 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.02 | <0.02 | <0.02
SB-3 &' 9/30/02 | Sail 1 <0.01 | <0.007 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.02 | <0.02 | <0.02
SB45' 9/30/02 | Soil 1| <0.01 | <0.007| <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.02 | <0.02 | <0.02
SB-5 &' 9/30/02 | Soil 1 <0.01 | <0.007 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.02 | <0.02 | <0.02
SB-6 5' 9/30/02 | Soil 1 <0.01 | <0.007 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.02 | <0.02 | <0.02
SB-6 7' 10/1/02 | Soil 1 <0.01 | <0.007 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.02 | <0.02 | <0.02
SB-7 5' 9/30/02 | Saoil 1 <0.01 | <0.007 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.02 | <0.02 | <0.02
SB-8 6' 9/30/02 | Soil 1 <0.01 | <0.007 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.02 | <0.02 | <0.02
SB-9 6' 9/30/02 | Soil 1 <0.01 | <0.007| <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.02 | <0.02 | <0.02
SB-10 6' 9/30/02 | Soil 1 <0.01 | <0.007 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.02 | <0.02 | <0.02
SB-116' 10/1/02 | Soil 1 <0.01 | <0.007 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.02 | <0.02  <0.02
SB-126'  10/1/02 | Soil 1 <0.01 | <0.007| <0.01  <0.01 | <0.01 | <0.01 | <0.01 | <0.02 | <0.02 | <0.02
1SB-13 6' 10/1/02 | Soil 1 <0.01 | <0.007 | <0.01 | <0.01 | <0.01 | <0.01  <0.01 <0.02 | <0.02 <0.02
SB-146'  10/1/02  Soil 1| <0.01 <0.007 <0.01  <0.01  <0.01 <0.01 <001 <0.02 <0.02 <0.02
SB-156' | 10/1/02 Soil 1 | <001 <0.007 <0.01 <001 <0.01 <001 <0.01 <0.02 <0.02 <0.02|
SB-167" | 10/1/02  Soil 1 | <0.01 <0.007 <0.01 <0.01 <0.01 <0.01 <001 <0.02 <002 <0.02
SB-175'  10/1/02 | Soil 1 | <0.01 <0.007 <0.01 <0.01 <0.01 <0.01 <0.01 <002 <0.02 <0.02
SB-18 &' 10/2/02 | Soil 1 <0.01  <0.007 <0.01 <0.01  <0.01 <0.01 <0.01  <0.02 §‘<0.02 | <0.02
SB-196' | 10/2/02 Soil 1 | <001 <0.007 <0.01 <0.01 <0.01| <0.01 <0.01 <0.02 <002 <0.02
SB-20 &' ' 10/1/02 | Soil 1 <0.01 <0.007 <0.01 <0.01 <001 <001 <0.01 <0.02 <0.02 <0.02
SB-20 6' 10/1/02 | Soil 1 <0.01 | <0.007 | <0.01 | <0.01 <0.01 | <0.01  <0.01  <0.02 | <0.02 <0.02
SB-217' 10/2/02  Soil | 1 | <0.01 <0.007 <0.01 <0.01 <0.01 <001 <001 <0.02 <0.02 <0.02
SB-22 7' 10/2/02 | Soil 1 | <0.01 <0.007 <0.01 <0.01 <0.01 <001 <001 <0.02 <0.02 <0.02 |
SB-237' 10/2/02 | Soil 1 <0.01  <0.007| <0.01 | <0.01 <0.01  <0.01  <0.01 <0.02 <0.02 <0.02
SB-24 6' 10/2/02 | Soil 1 | <0.01 <0.007 <0.01  <0.01 <0.01 <001 <001 <002 <002 <0.02
SB-266' | 10/2/02 Soil @ 1 <0.01 | <0.007 <0.01 <0.01  <0.01  <0.01 <0.01 <0.02 <0.02 <0.02

Reporting units for waters are ug/L and for soils are mg/Kg. Page 2 of 2
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Tetra Tech NUS INTERNAL CORRESPONDENCE

TO: M. PETERSON DATE: APRIL 30, 2003
FROM: BERNARD F SPADAII COPIES: DV FILE
SUBJECT: ORGANIC DATA VALIDATION- VOC/EDB/PAH/TPH

CTO 255, NS MAYPORT

SDG 150129

SAMPLES: 13/Aqueous

BP-DWM-1 BP-MW-1 BP-MW-3

MPT-1330-8 MPT-1330-DUP-01 MPT-1330-MW-17D
MPT-1330-MW-18 MPT-1330-MW-19 MPT-1330-MW-20
MPT-1330-MW-XX MPT-1330-POST EQUIP MPT-1330-PRE EQUIP
MPT-1330-TB

OVERVIEW

The sample set for CTO 255, NS Mayport, SDG 150129 consists of nine (9) environmental aqueous
samples, one (1) trip blank, two (2) equipment blanks, and one (1) field duplicate. All environmental
samples were analyzed for volatile organic compounds (VOC), ethylene dibromide (EDB), polynuclear
aromatic hydrocarbons (PAH), and total petroleum hydrocarbons (TPH) by SW-846 Methods 8260B and
8310 and Florida PRO. Ethylene dibromide was analyzed by EPA Method 504.1. The trip blank (MPT-
1330-TB) was analyzed for VOC only. The field duplicate pair included in this SDG is MPT-1330-MW-18
and MPT-1330-DUP-01.

The samples were collected by Tetra Tech NUS on March 13 and 14, 2003 and analyzed by Severn Trent
Laboratories. All analyses were conducted in accordance with Naval Facilities Engineering Service Center
(NFESC) Quality Assurance/Quality Control (QA/QC) criteria using SW-846 Methods 8260B and 8310, EPA
504.1, and Florida-PRO analytical and reporting protocols. The data contained in this SDG were validated
with regard to the following parameters:

Data completeness

Holding times

Initial and continuing calibration

Laboratory method and field quality control blank results
Field Duplicate Precision

Detection Limits

The symbol (*) indicates that all quality control criteria were met for this parameter. Problems affecting data
quality are discussed below; documentation supporting these findings is presented in Appendix C. Qualified
Analytical results are presented in Appendix A.

Volatiles

The continuing calibration analyzed on 3/19/03 at 13:51 exceeded the 25% difference quality control
criteria for bromomethane. No qualifications were made on this basis because all results for
bromomethane were non-detected.



The laboratory did not meet the reporting limits requested in the laboratory statement of work for 1,1,2,2-
tetrachloroethane, bromodichloromethane, chlorodibromomethane, cis-1,3-dichloropropene,
isopropylbenzene, and trans-1,3-dichloropropene. No qualifications were made on this basis. '

Samples BP-DMW-1, BP-MW-1, and MPT-1330-MW-17D were re-analyzed at a dilution because the
concentration of isopropylbenzene present exceeded the linear calibration range of the instrument. The
results from the diluted analysis for isopropylbenzene were transposed to the original analysis and used
for validation.

The reporting limit for n-propylbenzene on the EDD did not match the Form | in sample MPT-1330-8. The
reporting limit from the Form | was added to the database and used for validation.

Samples MPT-1330-MW-17D, MPT-1330-MW-19, MPT-1330-MW-20, and MPT-1330-MW-XX were
analyzed at a dilution because the concentration of isopropylbenzene present exceeded the linear
calibration range of the instrument. The samples were not analyzed un-diluted. This accounts for the
elevated reporting limits for non-detected compounds in the aforementioned samples.

All positive results below the reporting limit were qualified as estimated (J) due to uncertainty near<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>