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FOREWORD

To meet its mission objectives, the U.S. Navy performs a variety of operations,
some requiring the use, handling, storage, or disposal of hazardous materials.
Through accidental spills and leaks and conventional methods of past disposal,
hazardous materials may have entered the enviromment in ways unacceptable by
today's standards. With growing knowledge of the long-term effects of hazardous
materials on the environment, the Department of Defense initiated wvarious
programs to investigate and remediate conditions related to suspected past
releases of hazardous materials at their facilities.

One of these programs is the Comprehensive Long-Term Environmental Action, Navy
Underground Storage Tank (UST) program. This program complies with Subtitle I
of the Resource Conservation and Recovery Act and the Hazardous and Scolid Waste
Amendments of 1984. 1In addition, the UST program complies with all appropriate
State and local storage tank regulations as they pertain to each naval facility.

The UST program includes the following activities:

. registration and management of Navy and Marine Corps.storage tank
systems,

. contamination assessment planning,

. site field investigations,

. preparation of contamination assessment reports,

. remedial (corrective) action planning,

. implementation of the remedial action plans, and

. tank and pipeline closures.

The Southern Division, Naval Facilities Engineering Command (SOUTHNAVFACENGCOM)
manages the UST program and the U.S. Envirommental Protection Agency and the
Florida Department of Environmental Protection (formerly Florida Department of
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Environmental Regulation) oversee the Navy UST program at Naval Air Station (NAS)
Key West.

Questions regarding this report should be addressed to the Commanding Officer,
NAS Key West, Florida, or to SOUTHNAVFACENGCOM, Byas Glover, Code 18410, at (803)

8§20-5651.
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EXECUTIVE SUMMARY

The Trumbo Point Fuel Farm (TPFF) has been used as a fuel storage and distribu-
tion point by the Navy since 1942. The TPFF is the location of several
aboveground storage tanks (ASTs), associated pipelines, and various pumphouses
used to transport fuel to and from the ASTs. 1In addition to the various fuel
pipelines, which are still active at the site, a large number of abandoned buried
fuel pipelines are also present on the site. Fuels reported to have been stored
and transported at the site include No. 6 fuel oil, Bunker C oil, diesel fuel,
aviation gasoline (AVGAS), jet propellant (JP)-4 and JP-5 jet fuels, motor
gasoline (MOGAS), waste 0il, and hydraulic fluids. According to Navy personnel,
the TPFF is currently used to store and dispense diesel fuel marine, JP-5 fuel,
and MOGAS. '

The land currently occupied by the U. 8. Coast Guard (USCG) facility was
previously owned and operated by Naval Air Station (NAS) Key West. The property
was leased by the Navy to the Coast Guard in 1983. The facility primarily
consists of two concrete piers (D-2 and D-3) and various buildings used to house
operational and support services (maintenance shops, administration offices,
living quarters, etc.). Pier D-1, located west of Trumbo Road and adjacent to
the USCG property, 1is currently owned and operated by NAS Key West. Ships
docking at Pier D-2 offload fuel for storage at the TPFF. Fuel dispensers on
Piers D-2 and D-3 are used to support USCG operations.

ABB-Environmental Services, Inc. (ABB-ES), conducted a preliminary contamination
assessment (PCA) in August 1993 to verify the findings of previous investigations
and assess soil and groundwater contamination in areas not well documented during
the previous investigations. The ABB-ES PCA was conducted from July through
October 1993. At the request of the Navy, the area of investigation also
included parts of the JSCG facility west of the TPFF site. During the PCA, 101
soil borings were drilled and 3 vertical extent monitoring wells were installed.
Soil samples were collected from soil borings and analyzed for volatile organic
compounds by organic vapor analyzer (OVA) analysis. Groundwater samples were
collected from monitoring wells installed during previous investigations and from
monitoring wells and specific soil borings completed during the PCA.

From January 1996 to April 1996, ABB-ES conducted a contamination assessment (CA)
at the TPFF and USCG sites to collect data required to complete a contamination
assessment report (CAR) for Florida Department of Environmental Protection
approval and obtain site-specific data to evaluate potential remedial technolo-
gies. During the CA, 139 additional soil borings were conducted and 103
additional monitoring wells were installed. Soil samples were collected from
soil borings and analyzed for volatile organic compounds by OVA analysis and, in
some areas, for the Waste 0il Group paramesters. Groundwater samples were
collected from monitoring wells and analyzed for either the Kerosene Analytical
Group or Waste 0il Group parameters. Sediment and surface water samples were
collected and analyzed for the Kerosene Analytical Group parameters.
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Based on the findings of the CA field investigations and laboratory analytical
results, a summary of existing conditions at the site are presented on Figure 1
and provided below:

FINDINGS

TrumPtFF.CAR
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The sediments encountered during drilling operations are generally
composed of silty clay, oolitic lime mud, and oolitic limestone.
Groundwater beneath the site was encountered at depths of approxi-
mately 4 to 6 feet below land surface (bls) and is classified as G-
III. The direction of groundwater flow in the surficial zone has
consistently been radially away from the TPFF and toward the
northwest on the piers.

Five areas of excessively contaminated soil were identified by OVA
headspace analyses. The largest areal extent of soil contamination
is located immediately north of the JP-5 tanks in the area of the
former AVGAS ASTs. Other areas of excessively contaminated soil
included Pier D-2 in the vicinity of Building 105, the area around
the basketball court and softball field, the west end of Pier D-1,
and the east end of Pier D-1.

Four areas of excessively contaminated soil were identified by
laboratory analysis. Total recoverable petroleum hydrocarbon (TRPH)
concentrations in soil exceed the Chapter 62-770, Florida Adminis-
trative Code (FAC) target level of 50 parts per million (ppm) in the
former tank D-5 area, the area around tank D-21, the area of the
oil-water separator, and the area of the oily-wastewater pump
station on Pier D-1.

The sediment sample analytical data collected from the surface water
bodies adjacent to the site indicate no detections above the
detectira 1limit for wvolatile organic compounds and ethylene
dibromide; however, elevated concentrations of polynuclear aromatic
hydrocarbons, TRPH, and lead were detected in some or all of the
samples. The source of contamination in the surface water sediment
may be attributed to past oil seepage, bilge water discharges, and
particles of lead-based paint from naval vessels operating at the
facility.

Two areas of total volatile organic aromatics (VOA) contamination in
groundwater were identified during the CA. One large area is in the
northeast part of the fuel farm in the vicinity of the JP-5 tanks.
The highest total VOA concentrations in this area were observed in
monitoring well MW-4 [1,193 parts per billion (ppb)] and MW-60 (670
ppb), which exceeded the 50 ppb State target level. The second
smaller area is on the north side of Pier D-1 in the vicinity of the
oily wastewater pipelines. Total VOA concentrations observed in MW-
15 (87.2 ppb) exceeded the 50 ppb State target level.

The benzene contamination plume overlaps the area of total VOA
contamination and is generally in the same location. The area of
benzene contamination includes the former AVGAS AST area occupied by
tanks D-15 through D-18 and the associated pipelines. The highest



CONCLUSIONS.

benzene concentrations were in the groundwater samples collected
from MW-4 (990 ppk) and MW-60 (620 ppb). This area of benzene
contamination greatly exceeded the Chapter 62-770, FAC, target level
of 1 ppb.

Total naphthalenes concentrations exceeded the Chapter 62-770, FAC,
Class G-II groundwater target level of 100 ppb in the samples
collected from monitoring wells MW-15 (174 ppb), MW-50 (196 ppb),
and MW-35 (1,750 ppb). MW-15 is located on the north side of Pier D-
1, MW-50 is located north of Building D-19 and MW-55 is lacated
north of the JP-5 tank #1.

Groundwater petroleum contamination appears to extend to below 30
feet bls in the northeast area of the TPFF. Laboratory results
reported contaminant concentrations in the groundwater sample
collected from vertical extent well MW-74D (30 feet bls) are 38 ppb
benzene, 53.7 ppb total VOA, and 19.2 ppb total naphthalenes. MW-
74D was resampled in July 1996 and analyzed for U.S. Environmental
Protection Agency Method 602 only. Reported concentrations are 57
ppb benzene and 66.6 ppb total VOA.

Three areas of TRPH contamination in groundwater exceeding the
Chapter 62-770, FAC, target level of 5 ppm were identified. These
areas are associated with samples collected from monitoring wells
MW-55 (157 ppm), KWM-01 (15.7 ppm) and MW-86 (5.1 ppm}.

Lead concentrations in all monitoring well samples did not exceed
the Chapter 62-770, FAC, target level of 50 ppb for Class G-II
groundwater.

Chlorinated compounds were detected in low concentrations in
monitoring wells in isolated areas of the site.

Free-floating petroleum product was observed in 18 site monitoring
wells during the CA.

No compounds were detected in any of the surface water samples
collected except for toluene (1 ppb) in sample W003 and methylene
chloride (3.9 ppb) in sample WOll. It is likely these compounds are
attributed to activities associated with boats and ships docked at
the site.

No potable water sources were identified within a 0.25-mile radius
of the site. Water is supplied via aqueduct from the mainland.

The following conclusions are based on the findings of the CA and

site conditions.
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Excessive soil contamination in the area of the former AVGAS ASTs
and associated pipelines is apparently related to leaks or releases
from the former ASTs and the fuel lines in the northern area of the
TPFF. Overall, soil contamination is limited to an interval 1 to 2
feet above the water table,



. The areal extent of groundwater contamination exceeding Chapter 62-
770, FAC, target levels is associated with the areas of excessively
contaminated soil.

. Groundwater contamination extends below 30 feet of the surficial
aquifer in the northeast area of the TPFF.

. The source of groundwater contamination is apparently due to
previous releases from the AVGAS fuel pipelines in the vicinity of
the ASTs, releases from pipeline junctions, a release from the oily
wastewater pipeline, and a release from the oily wastewater pump
station.

. The sources of chlorinated compounds detected in site groundwater
samples are suspected to be solvents and degreasing agents used at
the site, and compounds used by the analytical laboratory during
sample preparation. Chlorinated compounds do not appear to be a
significant concern at the site.

. There are no potable water wells within a 0.25-mile radius of the
site and drinking water is obtained via aqueduct from the mainland.
The risk to human health caused by groundwater contamination is
extremely low.

. There is no evidence to indicate that groundwater contaminants are
migrating off the facility. Contamination is moving toward Fleming
Key Cut, but does not appear to be a threat to surface water because
of the sea wall. For this reason, groundwater contamination at the
site appears to be a low risk to area fish and wildlife.

RECOMMENDATIONS. Based on the findings, conclusions, and interpretations of the
CA, ABB-ES recommends the continued imp!ementation of an interim remedial action
and the development of a remedial action plan (RAP). The primary contamination
includes excessively contaminated soil, benzene, total VOAs, naphthalenes, and
TRPH in groundwater. Free-product recovery efforts initiated at the site should
be continued. An RAP will be developed to address the requirements of Chapter
62-770, FAC. One deep monitoring well, screened from 45 to 50 feet bls, should
be installed adjacent to MW-74D during the RAP to delineate the vertical extent
of groundwater contamination.
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1.0 INTRODUCTION

ABR Environmental Services, Inc. (ABB-ES), was contracted by Southerm Division,
Naval Facilities Engineering Command (SOUTHNAVFACENGCOM) to conduct a contamina-
tion assessment (CA) and develop a Contamination Assessment Report (CAR) for the
Trumbo Point Fuel Farm (TPFF) and the U.S. Coast Guard (USCG) facility at Trumbo
Point Annex, Naval Air Station (NAS) Key West, in Key West, Florida. The scope
of services for the work is described in Contract Task Order (CTO) No. 95, the
Plan of Action, and the Preliminary GContamination Assessment Plan for CTO No. 95.

1.1 PURPOSE. The purpose of the CA was to assess the extent of petroleum
contamination in soil and groundwater at the TPFF and USCG facility, and, if
needed, recommend appropriate remedial action at the site in accordance with
Chapter 62-770, Florida Administrative Code (FAC), guidelines.

1.2 SCOPE. The scope of services developed to perform the CA included

. collecting soil samples in the unsaturated (vadose) zone for headspace
analysis using an organic vapor analyzer (OVA) to assess the horizontal
and vertical extent of petroleum-contaminated soil;

. installing and sampling groundwater monitoring wells to assess the
horizontal and vertical extent of groundwater contamination;

. collecting soil samples for waste-oil compound analyses and remedial
alternative evaluation;

. collecting surface water and surface-water sediment samples;

. onsite gas chromatograph (GC) screening of groundwater and s«il
samples;

. laboratory analysis of soil, groundwater, surface water, and surface

water sediment samples;

. collecting water-level data to assess the groundwater flow direction
and hydraulic gradient at the site;

. conducting monitoring well and water table elevation surveys;

. a tidal influence study;

. pumping tests;

. vadose-zone air permeability tests;

. a potable well inventory within a 0.25-mile radius of the site; and,

. reducing and analyzing pertinent data gathered during the CA to
complete this CAR.

TrumPtFF,CAR
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The CA field investigation was conducted from January 1996 through April 1996 and
July 1996. The following sections of this CAR present the background informa-
tion, data compilation, field investigation results,

and recommendations for
further action at the site.
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2.0 SITE DESCRIPTION AND HISTORY

NAS Key West, Monroe County, Florida, is located approximately 150 miles
southwest of Miami. The TPFF and USCG sites are located along the northern shore
of Key West, south of Fleming Key Cut (Figure 2-1). The TPFF and the USGG
facilities are bordered on the north by Fleming Key Cut, on the west by Man of
War Harbor, on the east by Mustin Street, and on the south by Whiting Avenue
(Figure 2-2). Piers D-1, D-2, and D-3, located at the USCG facility, serve as
a fuel depot for ships.

The TPFF has been used as a fuel storage and distribution point since 1942
(Envirodyne Engineers, Inc., 1985). Fuels reported to have been stored and
transported at the site include No. & fuel o0il, Bunker C oil, diesel fuel,
aviation gasoline (AVGAS), jet propellant (JP)-4 jet fuel and JP-5 jet fuel,
motor gasoline (MOGAS), waste oil, and hydraulic fluids (Geraghty & Miller,
1987). According to Navy personnel, the TPFF is currently used to store and
dispense diesel fuel marine (DFM), JP-5 fuel, and MOGAS.

The TPFF is the location of several aboveground storage tanks (ASTs), associlated
piping, and various pumphouses used to transport fuel from the ASTs (Figure 2-2).
The site entrance is located along Trumbo Road near Building D-19. Building D-19
is used as an office and storage facility by site persomnel. Buildings D-3A, D-
22 through D-26 are pumphouses, which are now used or were formerly used to
transport fuel from the site. The TPFF is surrounded by an 8-foot high chain-
link fence. A concrete seawall extends along the northern perimeter of the site.
The seawall is approximately 1-foot thick and extends to a depth of approximately
15 to 20 feet below land surface (bls).

The land currently occupied by the USCG facility was previously owned and
operated by NAS Key West. The property was leased by the Navy to the Coast Guard
in 1983. The facility primarily consists of two concrete piers (D-2 and D-3) and
various buildings used to house operational and support services (maintenanuv..
shops, administration offices, living quarters, etc.). Pier D-1, located west
of Trumbo Road and adjacent to the USCG property, is currently owned and operated
by NAS Key West. Ships docking at Pier D-2 offload fuel for storage at the TPFF.
Fuel dispensers on Piers D-2 and D-3 are used to support U. S. Coast Guard
operations.

In addition to the various fuel pipelines, which are still active at the site,
a large number of active buried utilities (electric, communications, water, and
sewer), abandoned utilities and abandoned buried fuel pipelines are present on
the site (see Figure 2-3).

2.1 ABOVEGROUND STORAGE TANKS. There are eight active and five inactive ASTs
at the TPFF. AST volumes and construction details are presented in Table 2-1.
Three steel JP-5 jet fuel tanks (tanks 1 through 3) are located in the north
central and northeastern sections of the site. Tanks 1, 2, and 3 are operated
by Key West Pipeline Company. Tanks D-1 through D-3, D-4, and D-6 are concrete
earth mounded tanks. Tanks D-1 through D-3, located along the western margin of
the TPFF, are maintained by Avantra, Inc., and are used to store DFM. Tank D-2
has recently been emptied and is no longer in use. A 20,000-gallon MOGAS AST is
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Table 2-1
Storage Tank Data

Contamination Assessment Report
Trumbo Point Fuel Farm
Naval Air Station Key West
Key West, Florida

Tank Contents ?QZF;I:::?; Status In:tztlred Re?nag:ied
1 'JP-5 1,050,000 Active AST 1966 -
2 'JP-5 2,310,000 Active AST 1966 -
3 'JP-§ 2,310,000 Active AST 1966 -
D-1 DFM 563,201 Active AST 1942 -
D-2 DFM 563,201 Inactive AST 1842 -
D-3 DFM 563,201 Active AST 1942 -
D-4 Bunker C/DFM? 1,071,450 inactive AST 1942 -
D-5 Bunker C/waste oil® 1,071,450 Removed AST 1942 1985
D-6 Bunker C 1,071,450 Inactive AST 1942 -
b7 Bunker C 1,071,450 Removed AST 1942 1965
D-8 through D-18 AVGAS 20,000 Removed ASTs 1842 late 1940s
D-21 Sludge /waste oil 1050 Inactive AST 1942 -
UST at D-26 AVGAS Unknown Inactive UST 1942 -
D-27 Sludge/waste oil 1050 Inactive AST 1942 -
D-29 Diesel! 1,000 Active AST Unknown -
D-1292 MOGAS 15,000 Removed AST Unknown December 1991
D-1292 MOGAS 20,000 Active AST December 1991 -
D-1293 MOGAS 15,000 Removed AST Unknown December 1991

' Contained JP-4 jet fuel prior to 1975.
2 Conventer! to DFM storage by 1985.

Notes: JP-5 = jet propeliant 5 jet fuel.
AST = aboveground storage.
- = not removed.
DFM = diesel fuel marine.
AVGAS = aviation gasoline.
UST = underground storage tank.
MOGAS = motor gasoline.
JP-4 = jet propellant 4 jet fuei.

2 Used for waste oil overflow from tank D-21 from 1982 to 1985.
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located west of DFM tank D-2 at the western edge of the TPFF. A 1,000-gallon
diesel AST is located on the east side of Building D-29 at the eastern edge of
the TPFF.

Several ASTs, which formerly contained fuel, have been removed from the site.
Eleven AVGAS tanks, installed in 1942, were abandoned in the 1late 1940s
(Envirodyne Engineers, Inc., 1985). These AVGAS tanks (D-8 through D-18) were
formerly located in the area now occupied by the JP-5 tanks. Concrete sump tanks
associated with tanks D-15 through D-18 were removed in 1995. DFM ASTs D-5 and
D-7, located in the southeast part of the site, were removed in 1985. Two
15,000-gallon MOGAS ASTs located north of Building D-19 were removed in 1992 and
replaced with the 20,000-gallon MOGAS AST currently in use. Two inactive DFM
ASTs, tanks D-4 and D-6, located in the central and southern sections of the
TPFF, respectively, are scheduled for remeoval in November 1996.

A 1,050-gallon AST, tank D-21, is located on the west side of the site (Figure
2-2). The AST was installed in 1942 and was used as a ballast sludge tank
(Envirodyne Engineers, Inc., 1985). By the 1970s, the AST was used for the
storage of waste oil and hydraulic £luid. Until the late 1970s, the waste oil
was sold to contractors who hauled the material from the TPFF. Subsequently, the
waste oil was allowed to accumulate and by 1982 the AST was full. Approximately
200 to 300 gallons of waste oil were transferred each month to tank D-5 between
1982 and 1985, Tank D-5 (discussed above) was removed from the site arcund 1985,

Historical aerial photographs indicate there were four large ASTs at the site in
1930 (La Gorce, 1930). Two of the four ASTs were located at the USCG facility
(Figure 2-2): one near the present location of the basketball court and the
second at the present location of the softball field near Trumbo Road. The third
and fourth AST were located between DFM tanks D-1 and D-2. The contents of the
three ASTs are unknown. Aerial photographs suggest that they may have been used
for fuel storage to supply ships docked at Piers D-1, D-2, and D-3 (see
Photograph 2-1). The ASTs were reportedly removed durin. the early 1960s.

Several ASTs are currently in use at the USCG Station. Two 12,000-gallon diesel
fuel ASTs are located east of USCG Building 101, which is located on the east
side of the facility. One 36,000-gallon bilge-water AST is located near the
entrance gate. A 1000-gallon diesel AST is located at the southeast corner of
Building 105, a 250-gallon diesel AST is located north of Building 105, and a
500-gallon gasoline AST is located at the small boat dock on the southeast corner
of Pier D-2 (see Figure 2-2).

2.2 TUNDERGROUND STORAGE TANKS. A 550-gallon underground storage tank (UST) is
located on the east side of Building D-26. It reportedly contained gasoline to
run the equipment in Building D-26 and is currently inactive. A similar UST was
located on the east side of Building D-30 in the area between former tanks D-5
and D-7. Building D-30 was removed along with Tanks D-5 and D-7 in 1985.

A UST was also formerly located west of Building D-23 and reported to store
solvents, waste oil, pesticides, and polychlorinated biphenyls. The size of the
UST and date of removal are not known.

TrumPtFF.CAR
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Two 10,000-gallon USTs used primarily for AVGAS storage are located east of USCG
Building 108. These USTs were degassed and abandoned in place in 1995. A diesel
fuel UST is located in a small fenced-in area west of Building B-43. This UST
is scheduled for removal later in 1996. A diesel UST, located west of Building
102, is the only known active UST on the USCG property.

2.3 FUEL PIPELINES. Several aboveground and underground fuel pipelines are
located at the site (see Figures 2-2 and 2-3). DFM and JP-5 pipelines are used
to transport fuel to the fuel farm from Pier D-2 at the USGCG facilicty.
Aboveground JP-5 pipelines extend north from JP-5 tanks 1 through 3 and connect
with an underground JP-5 pipeline, which continues west into the USCG facility
along the south side of the softball field to fueling station 4 on Pier D-2,
Within the USCG facility, the JP-5 pipeline is aboveground along the north side
of Pier D-2. An underground DFM pipeline connects DFM tanks D-1, D-2, and B-3
and extends west to Trumbo Road from DFM tank D-3. The DFM pipeline then
continues north along the east side of Trumbo Road to the MOGAS AST. From that
point the pipeline extends west to the fueling station on Pier D-2, parallel to
the JP-5 pipeline (see Figure 2-3).

Several unused fuel pipelines are present at the TPFF site. An abandoned DFM
pipeline extends from pumphouse D-26 near DFM tank D-4 to another abandoned DFM
pipeline located along the west fenceline of the site. An abandoned underground
Bunker C oil pipeline reportedly existed along the western fenceline of the TPFF
parallel to the abandoned DFM pipeline (see Figure 2-3).

According to USCG facility personnel, three abandoned underground pipelines are
located under the USCG facility access road south of the tennis court. One
pipeline was used to transport DFM and a second transported Bunker C oil. The
third line is described as a 4-inch sump. The pipelines continue west along the
access road, then turn north near Building 103 toward the slip north of Pier D-2.

An oily-wastewater pipeline and a pump station are located on Pier D-1.
Acc.rding to facility personnel, the oily-wastewater pipeline continues from the
pump station to an oil-water separator located northwest of Building B-48 (see
Figure 2-2). The pump station and oll-water separator are no longer in use. An
oily-wastewater pipeline and pump station located on the north side of Pier D-3
have never been used according to USCG personnel.

2.4 PREVIOUS FUEL RELEASES AND CAs. An initial assessment study indicated that
two fuel releases occurred at the facility in 1981 (Envirodyne Engineers, Inc.,
1985). 1In June 1981, there was a reported release of 5,000 to 6,000 gallons of
DFM from a corroded pipeline located between tank D-4 and the D-26 pump house.
Al]l DFM was reportedly contained with no diszcharge to surface waters (Envirodyne
Engineers, Inc., 1985). In October 1981, a pipeline leak on Pier D-2 at the USCG
facility resulted in the discharge of 300 gallons of DFM into harbor waters. The
spill was contained by boom and recovered (Envirodyne Engineers, Inc., 1985).

CA investigations have been conducted at the TPFF since 1985, and several areas
of concern were identified during these investigations. Geraghty & Miller (June
1985) conducted a subsurface hydrocarbon investigation, during which, 10
monitoring wells were installed at the TPFF. The Geraghty & Miller investigation
confirmed the DFM contamination in the vicinity of tank D-4 reported by
Envirodyne Engineers, Inc. (March 1985).
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During a subsequent verification study (Geraghty & Miller, 1987), 15 soil borings
were drilled and 6 additional monitoring wells were installed at the TPFF. Free
product was detected in monitoring wells in the vicinity of JP-5 tanks 2 and 3,
DFM tank D-4, and in the vicinity of Building D-23 located west of DFM tank D-3
and south of former waste-oil tank D-21. Dissolved petroleum constituents were
detected in the vicinity of JP-5 tank 3. Additiomal site investigation and
remedial action was recommended (Geraghty & Miller, 1987).

Another area of concern was identified along the northern boundary of the TPFF
(Geraghty & Miller, 1988c). Geraghty & Miller personmel observed fuel seeping
through openings in the seawall north of JP-5 tank 2 along the northern site
boundary. The openings were sealed and a pit was excavated on the landward side
of the seawall to recover free product. Several weeks later, fuel was again
observed seeping through the seawall. The seawall was again sealed and another
pit was excavated to recover the free product.

During an expanded site investigation (Geraghty & Miller, 1988b), free product
detected in the vicinity of Building D-23, JP-5 tank 2, and DFM tank D-4 was
confirmed. Free product was also detected in a monitoring well (KWM-24)
northwest of tank D-6. In addition, the September 1988 Geraghty & Miller
investigation identified the following potentially contaminated areas at the
site:

. the area north of DFM tank D-2 in the northwest section of the site,
reportedly caused by overfilling tank D-2;

. the area between tank D-4 and former tamk D-5 in the east-central
section of the site, where oily wastewater was reportedly disposed of;

. a waste-oil drum storage area near an oil-water separator located south
of Building D-24 on the western perimeter of the site;

. a former waste-oil UST near Building D-23 located on the western
perimeter of the site, where site personnel reported that the UST may
have been wused to store solvents, waste oil, pesticides, and
polychlorinated biphenyls;

. in two separate areas on Pier D-1 at the USCG facility suspected to
result from releases of oily wastewater; and

. in the south central area of Pier D-3 at the USCG facility, where a
release resulting from an underground petroleum pipeline is the
reported source of contamination.

Geraghty & Miller (1988a) recommended further investigation at the TPFF and Piers
D-1 and D-3 and presented a workplan for an expanded site investigation and
remedial field investigation.

A supplemental site investigation was conducted in 1990 by International
Technology Corporation (ITC). Forty-four soil borings and four monitoring wells
were completed and sampled. Excessive soil contamination as defined in Chapter
62-770, FAC, was detected in the vicinity of DFM tanks D-1 through D-3, and JP-5
tanks 1 and 2, and along the southern boundary of Pier D-1 at two separate
locations, ITC (1991b) recommended that remedial action be implemented at the
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site. The recommended remedial action included treating excessively contaminated
goil and sampling groundwater from existing monitoring wells.

A remedial pilot study was designed to test and evaluate a method for treating
contaminated groundwater and recovering free product in the subsurface east of
tank D-4 (Geraghty & Miller, 1988a). The pilot study was implemented by ITC in
1990 and 1991. The remedial system consisted of an infiltration gallery with a
center sump equipped with groundwater and free product pumps. Recovered free
product was pumped into a 5,000-gallon product tank. Contaminated groundwater
was treated by an air-sparger system designed to treat groundwater at the rate
of 50 gallons per minute (gpm). A leach bed was used for the disposal of treated
groundwater.

The remedial system operated for 180 days. Because of the low horizontal
permeability of soil, the actual groundwater yield was 1 gpm. Approximately
1,000 gallons of free product were recovered and 155,000 gallons of groundwater
were treated. ITC (199la) concluded that the recovery system used at the TPFF
site was not a feasible remedial alternative because the 1low hydraulic
conductivity of the soil limits the formation of a capture zone and inhibits
groundwater recovery and the transport of free product. ITC (1991la) recommended
extensive trenching to remove contaminated soil and to improve access to free
product, and a site bioassessment and biotreatability study to evaluate the
feasibility of bioremediation.

ABB-ES was contracted by SOUTHNAVFACENGCOM to conduct a CA and develop a CAR for
the TPFF and USCG facilities. During the initial site inspection in November
1992, ABB-ES observed free product in the fire well located between Building D-19
and tank D-2 in the western part of the TPFF. Evidence of soil and groundwater
contamination was also observed in the following locations: the area surrounding
JP-5 tank 1, located in the north central part of the TPFF; the area surrounding
JP-5 tank 3, located in the northeast section of the TPFF; the area surrounding
the inactive waste Bunker C tank (sump tank for D-15) and the sump tanks for D-16
through D-18, located near JP-5 tank 3 in the <ortheastern section of the TPFF;
the area surrounding former tank D-5, located in the eastern section of the TPFF;
and the area surrounding former tank D-7, located in the southern part of the
TPFF.

ABB-ES conducted a preliminary contamination assessment (PCA) in August 1993 to
verify the findings of previous investigations and assess soil and groundwater
contamination in areas not well documented during the previous investigations.
The ABB-ES PCA was conducted from July through October 1993. At the request of
the Navy, the area of investigation also included parts of the USCG facility west
of the TPFF site. The preliminary CAR (PCAR) was submitted to SOUTHNAVFACENGCOM
in April 1994,

During the PCA, 101 soil borings were drilled and 3 vertical extent monitoring
wells were installed. Soil samples were collected from soil borings and analyzed
for volatile organic compounds (VOCs) by OVA analysis. Groundwater samples were
collected from monitoring wells installed during previous investigations and from
monitoring wells and specific soil borings completed during the PCA. Groundwater
samples collected from soil borings were analyzed for total recoverable petroleum
hydrocarbons (TRPH). Groundwater samples collected from monitoring wells were
analyzed for constituents of the Kerosene analytical group as defined in Chapter
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62-770, FAC. The findings, conclusions, and recommendations of the 1993 PCA are
reported in the 1994 PCAR, which is presented in Appendix A.

In early 1995, an unknown quantity of DFM was released on the west side of the
Trumbo Point Fuel Farm. The release occurred near the junction of the 12-inch
DFM line and a smaller line that extends west to the USCG. An unknown quantity
of soil was excavated in the area of the release and three 8-inch recovery wells
were installed to a depth of approximately 9 feet bls. An unknown quantity of
free product and groundwater were recovered from these wells.

In January 1996, Bechtel Environmental, Inc. (Bechtel), initiated the construc-
tion of two gravel-filled trench systems with sumps for the recovery of free
product observed in the vicinity of tanks D-2 and D-4 during the PCA. The
location of these trenches and the distribution of free product are discussed in
Section 5.5.

From January 1996 to April 1996, ABB-ES conducted a CA at the TPFF and USCG sites
to collect data required to complete a CAR for Florida Department of Environmen-
tal Protection (FDEP) approval and obtain site-specific data to evaluate
potential remedial technologies. Analytical laboratory results, £findings,
conclusions, and recommendations based on the CA data are incorporated in this
CAR.
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3.0 SITE CONDITIONS

3.1 SITE TOPOGRAPHY AND SURFACE FEATURES. The land surface at both the TPFF and
the USCG station is relatively flat, except where 8-foot high, gravel berms
separate the JP-5 ASTs in the northern part of the TPFF. Earthen mounds surround
tanks D-1 through D-4, and D-6; and several gravel roads in the south section of
the TPFF are graded above the surrounding land surface. Except for the berms and
mounds, ground elevation at the site varies from approximately 5 to 7 feet above
mean sea level (msl).

Most of the TPFF site is covered by grass, except paved areas in the vicinity of
Building D-19 and the gravel roads and berms. The USCG station, however, is
predominantly covered with asphalt and concrete except for the northeast corner
of the site where the softball field and gazebo are located. Parking lots
outside the southern edge of the TPFF near Building B-48 are covered with
asphalt. Building B-48 activities are not related to activities at the TPFF.

There are three fire wells at or near the site. One fire well is located on the
southwest side of DFM tank D-2, another is located near the northwest corner of
Building C-48 on the east side of Mustin Street, and the third is located on the
west side of Trumbo Road near Building B-43 (the pumphouse) at the USCG facility.

3.2 SITE GEOLOGY. The site iIs located in the lower Florida Keys which are
overlain by a mantle of oolite limestone of the Miami Limestone. The oolite
limestone is thickest in the northern part of Stock Island, thinning to the south
and southwest. Beneath the Miami Limestone lies the Key Largo Limestone, which
is almost entirely composed of ancient coral reef fossils. Hoffmeister (1974)
reported the Miami Limestone to be 27 feet thick and the Key Largo Limestone
greater than 270 feet thick in the western part of Key West. The natural grade
in much of the area in and around Boca Chica Key and Key West has either been
altered or is completely manmade consisting of imported £ill material.
Therefore, it is not uncommon to enceunter £ill materials at or near the surface.

3.3 REGIONAL HYDROGEQLOGY. The highly transmissive limestone of the lower keys
generally contain brackish or saline water. Small areas of fresh groundwater
exist on some of the larger islands (Black, Crow, and Eidness, 1977). The water-
table aquifer is contained within both the Miami and Key Largo Limestones.
Freshwater lenses that do exist are Class G-III groundwater with total dissolved
solids exceeding 10,000 parts per million (ppm) and are subject to saltwater
intrusion through the porous Key Largo Limestone and upward te the less porous
Miami Limestone {(Black, Crow, Eidness,1977: McKenzie, 1990).

Groundwater in the Key West area discharges directly to the marine surface waters
surrounding the islands. Many of these marine waters have been designated as
Outstanding Florida Waters, a classification that affords them the highest
environmental protection standards.

Due to the low land surface elevations in the lower keys, the water table is
shallow. Recharge to the water table aquifer is directly from precipitation, and
infiltration is rapid. Discharge, via groundwater flow, is to the surrounding
surface waters. Water table elevations can be greatly influenced by local
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rainfall and tides. The volume of fresh groundwater in the Key West area is
limited; therefore, Ireshwater wells of any consequence do not exist. Potable
water supplies are obtained by rainwater catchment, reverse osmosis desalination,
or imported from the mainland by way of the Florida Keys aqueduct.

3.4 SITE-SPECIFIC HYDROGEOLOGY. Site-specific hydrogeologic characteristics
were based on information obtained during soil boring and monitoring well
installation and from previous investigations.

Subsurface material from land surface to a depth of approximately 3 feet bls is
composed of hard, sandy limestone fill mixed with gravel and shell fragments
(ITC, 1991a). Material from 3 feet bls to approximately 13 feet bls is
generally a soft, silty to sandy limestone mud. A sandy to gravelly limestone
occurs from 13 feet bls to 50 feet bls (the maximum depth of site monitoring
wells). Site lithologies are graphically presented in soil boring logs for
monitoring wells MW-1D through MW-107. Soil boring logs are attached in Appendix
B, Lithologic Logs.

Grain size, permeability, pH, moisture, cation exchange capacity (CEC), and total
organic carbon (TOC) analyses were performed on one composite soil sample
collected from O to 4 feet bls near Trumbo Road, northwest of DFM tank D-3 (ITC,
1991b). Grain size analysis was representative of poorly sorted sand and gravel

with an average particle diameter of 3 millimeters. Particles ranged in size
from cobble to clay. The permeability was 1.8x107° centimeters per second, with
a uniformity coefficient of 1,025. TOC content was 4,900 milligrams per

kilogram, moisture content was 39.2 percent, pH was 8.35, and CEC was 49.22
milliequivalents per gram.

The water table was encountered at depths ranging from 4 to 7 feet bls during
this investigation. A tidal study performed during August 1990 indicates that
water elevations are tidally influenced (ITC, 1991b). Sea level fluctuations
ranged from 0.9 feet below msl to 1.4 feet above msl, and groundwater elevations
ranged from 0.4 to 3.0 feet above msl. Groundwater elevation measurements in
three wells indicated a northwest flow direction at the TPFF (ITC, 1991b).
Measurements recorded during the ABB-ES 1993 PCA indicated groundwater flow
direction across the site was radially away from the center.

Recent groundwater, tidal, and hydrogeologic data collected during the CA are
presented in Sections 5-6 through 5-11 in this report.
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4.0 METHODOLOGIES AND EQUIPMENT

Methodologies and equipment used during the field investigation were in
conformance with the ABB-ES, FDEP-approved, Comprehensive Quality Assurance
Program Plan.

4,1 SOTL BORING PROGRAM. During the CA, 34 soil borings at the TPFF and 105
soil borings at the USCG facility (SB-102 through SB240) were advanced into the
water table to assess the horizontal and vertical extent of petroleum contamina-
tion in the unsaturated zone, to characterize the type of subsurface material,
and to aid in the placement of groundwater monitoring wells. Soil borings SB-1
through SB-101 were performed during the PCA in August 1993. Soil boring
locations are presented on Figure 4-1.

The soil borings were advanced using a truck-mounted drill rig equipped with
4.25-inch hollow-stem augers. Soil samples were collected from each boring at
the surface and 2-foot vertical intervals thereafter using a split-spoon sampling
device. Each sample was placed in a 16-ounce glass jar and covered with a double
layer of aluminum foil. Each sample was analyzed for petroleum hydrocarbons
using an OVA in accordance with Chapter 62-770, FAC. In addition, soil samples
were screened for benzene, toluene, ethylbenzene, and xylenes (BTEX) using a
field GC. The results of the soil boring program are discussed in Section 5.1.

4.2 SOTL SAMPLING PROGRAM. Forty-five soil samples were collected from selected
soil boring locations for laboratory analysis. Samples were collected directly
from 2.25-inch solid-stem augers or from a split-spoon sampling device. Each
sample was collected immediately above the water, generally from 3 to 6 feet bls.
The samples were placed into appropriate containers, properly preserved, and
shipped to EA Laboratories, Sparks, Maryland. Five samples were analyzed for the
complete waste oil group list as described in Chapter 62-770, FAC. The remaining
41 soil samples were analyzed for arsenic, cadmium, chromium, lead, and TRPH as
outlined in Chapter 62-770, FAC. Results of the soil sampling program are
discussed in Section 5.1.

4.3 MONITORING WELL INSTALLATION AND CONSTRUCTION. During the CA, 91 shallow
monitoring wells and 13 vertical extent wells were installed at the site (see
Figure 4-2).

Borings in which monitoring wells were installed were advanced with 4.25-inch
inside diameter (ID), hollow-stem augers. Split-spoon soll samples were
collected at 2-foot vertical intervals until reaching the water table, after
which, samples were collected at 5-foot intervals. Shallow monitoring wells were
installed to depths ranging from 10 to 13 feet bls and were constructed of 2-inch
ID, schedule 40, polyvinyl chloride (PVC) with 10 feet of 0.010-inch machine-
slotted screen. The annular space around the screened interval was filled with
a 20/30 grade silica filter pack to a depth approximately 1 foot above the top
of the screen. An 8-inch thick bentonite seal was placed above the filter pack.
The remaining annular space was grouted to land surface with portland cement.
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Typical shallow monitoring well construction details are presented on Figure 4-3.

Double-cased deep monitoring wells were installed to a depth of 30 feet bls,
Six-inch PVC surface casing extended to a depth of 20 feet bls. The wells were
constructed of 2-inch ID, schedule 40, PVC with 5 feet of 0.010-inch machine-
slotted screen. The annular space around the screened interval was filled with
a 20/30 grade silica filter pack to a depth approximately 2 feet above the top
of the screen. A l-foot thick fine-sand seal was placed above the filter pack.
The remaining annular space was grouted to land surface with portland cement.
Typical deep monitoring well construction details are presented on Figure 4-4,

Monitoring wells were installed below grade in subsurface traffic-bearing vaults
protected with metal manhole assemblies and 6-inch thick, 2-foot square corncrete
pads. Monitoring wells were fitted with a locking, watertight expansion plug.

Upon completion, monitoring wells were developed by pumping a minimum of five
well volumes until the purged water was clear and relatively free of sediment.

4.4 WATER-LEVEL MEASUREMENTS. Depth to groundwater was measured and water table
elevations were calculated for all site monitoring wells on April 16, 1996, and
July 30, 1996. Depth to groundwater was measured to the nearest 0.0l-foot using
an electronic water-level indicator. Water table elevations were calculated by
subtracting the measured depth to groundwater from the top of casing elevation
for each respective well. Top-of-casing elevations were referenced to benchmarks
located at the southeast corner of the Pier D-3/D-2 slip and the west end of Pier
D-2. These benchmarks are part of the U.S. Army Corp of Engineers benchmarking
system and have elevations of 5.98 and 13.16 feet, respectively, above the
National Geodetic Vertical Datum of 1929. Water table elevation contour maps for
each date were prepared using this information and are discussed in Section 5.6.

4.5 GROUNDWATER SAMPI.:NG PROGRAM. Groundwater samples were collected from all
site monitoring wells, except those containing free product, during the period
April 2, 1996, through April 15, 1996. Before sampling, each monitoring well was
purged using a low flow purging technique. Five well volumes were removed from
each well. Groundwater samples for lead analysis were collected using Teflon™
and silicon tubing. The other sample parameters were collected using an extruded
Teflon™ bailer. The samples were placed into appropriate containers, properly
preserved, placed on ice, and shipped to EA Laboratories, Sparks, Maryland.

Appropriate quality assurance and quality control samples were also collected and
analyzed.

Samples were analyzed for either the constituents of the Kerosene or Waste 0il
analytical groups, as defined in Chapter 62-770, FAC. The Kerosene analytical
group samples were analyzed for volatile organic halocarbons by U.S. Environmen-
tal Protection Agency (USEPA) Method 601, for volatile organic aromatics (VOA)
and methyl tert-butyl ether (MTBE) by USEPA Method 602, for polynuclear aromatic
hydrocarbons (PAH) by USEPA Method 610, for ethylene dibromide (EDB) by USEEA7
Method 504, and for lead by USEPA Method 239.2. The waste oil analytical group
samples were analyzed for volatile organics by USEPA Method 8240, semivolatiles
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by USEPA Method 8270, TRPH by USEPA Method 418.1, and target analyte list metals
(Arsenic, Cadmium, Chromium, and Lead). Laboratory analytical results of
groundwater samples are discussed in Section 5.2.

4.6 SURFACE WATER AND SEDIMENT SAMPLING. Sediment and surface water samples
were collected from 11 locations in Fleming Key Cut and the pier slips to
evaluate the potential impact of the TPFF site to the adjacent surface water and
bottom sediments (see Figures 4-1 and 4-2). The 11 surface water samples were
collected approximately 2 feet below the water surface using a beta bottle
sampler. The sediment samples were collected with a sediment bomb sampler. Only
six sediment samples were obtained because some locations yielded no sediments
or only minor shell fragments in the sampler. All surface water and sediment
samples were analyzed for Kerosene analytical group parameters by EA Labs,
Sparks, Maryland. Sediment-sampling results are discussed in Section 5.3 and
surface-water sampling results are discussed in Section 5.4.

4.7 HYDROGEOLOGIC ASSESSMENT. Water-level measurements were used to establish
the direction of groundwater flow and provide data on fluctuations in the water
table (see Section 5.6). 1In addition, a tidal influence study was conducted
during a new moon phase to assess the effect of tides on the direction of
groundwater flow, hydraulic gradient, and pore water velocity (see Section 5.7).

Aquifer tests were conducted to estimate the hydraulic properties of the water-
table aquifer. Constant-rate pumping tests were performed to obtain hydraulic
information due to the low horizontal conductivity in shallow and deep monitoring
wells (see Sections 5.8 through 5.11).
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5.0 CONTAMINATION ASSESSMENT RESULTS

5.1 SOIL CA.

5.1.1 OVA Headspace Data Soil assessment criteria follow Chapter 62-770, FAC,
guidelines for the Kerosene analytical group. Soil with OVA headspace readings
greater than 10 ppm, therefore, is considered to be petroleum contaminated. Soil
with OVA headspace readings greater than 50 ppm is defined as "excessively
contaminated." Excessively contaminated soil must be remediated in accordance

ol o oTa DamasAs Datrnl st amismarad Cm~ilo

wWiltlil L:u.Lue.LJ.Ill’:'b .L()I Assessment d.uu Acwcu.Ld.L.Luu U.L Petroleum Contaminated Socils

(Florida Department of Environmental Regulation [FDER], May 1992).

All soil samples were collected above the water table, between O and 2 feer bls;
between 2 and 4 feet bls; and between 4 and 6 feet bls. Soil samples collected
between 4 and 6 feet bls were slightly above the water table. An activated
charcoal filter was used during OVA headspace screening to measure the effect of
methane on the total hydrocarbon concentration in the soil samples. Results of
the 1993 and 1996 OVA headspace survey are presented in Appendix C, Soil Sample
Organic Vapor Analyzer Headspace Results. The 1996 OVA headspace values listed
in Table C, Appendix C were calculated by subtracting the filtered OVA reading
from the unfiltered reading to obtain the concentration of petroleum hydrocarbons
in the soil sample.

Figure 5-1 presents the area of excessively contaminated soil at the site.
Contaminated soil was detected mostly between 4 and 6 feet bls. The areal extent
of excessively contaminated soil is shown within the 50 ppm isoconcentration
lines. Excessively contaminated soil was found throughout the TPFF and portions
of the USCG facility. The highest OVA readings (>2,500 ppm) were found in the
vicinity of the three JP-5 tanks, DFM tank D-2, and the west side of the softball
field.

The OVA data indicate that the areal extent of soil contamination appears to be
delineated along the eastern and southern boundariex of the TPFF. Petroleum-
contaminated soil was not detected south of tank D-6 and Building B-48 in the
southern part of the site. With the exception of soil boring SB-84, petroleum-
contaminated soil was not detected east of Mustin Street. Excessively contami-
nated soil, however, was detected along the entire northern section of the TPFF
and was encountered over much of the western part of the site.

Excessively contaminated soil was also found at the USCG facility at the scftball
field, the basketball court, and the Pier D-2 area mnear Building 105.
Excessively contaminated soil is present at both the east and west ends of Pier
D-1 (see Figure 5-1).

Generally, the soil samples collected from the 0-2 feet bls and 2-4 feet bls
intervals exhibited low OVA readings (less than 1 ppm) except for three areas
which include a small area at the west end of Pier D-1, the area around tank D-
21, and the area immediately west of tank D-4.

5.1.2 Soil Analytical Data Soil samples were collected from borings in the
former tank D-5 area, the tank D-21 area, the oil-water separator area, and the
area of the oil-water pump station on Pier D-1. The samples were obtained from
a depth interval above the water table (approximately 4 feet bls). In each area,
a source sample was analyzed for the complete waste-oil group parameters as
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defined in Chapter 62-770, FAC. Delineation samples were collected and analyzed
for TRPH and metals (arsenic, cadmium, chromium, and lead). Analvytical
laboratory results for the soil samples collected at the site, inciuding
equipment rinsate blanks and trip blanks, are summarized in Table 5-1 and
attached as Appendix D, Scil Analytical Data.

Total VOAs were not detected in any source soil sample collected. Total PAHs
exceeded the State maximum concentration of 1000 parts per billion (ppb) in two
source area soil samples, sample 01Bl56 (east of tank D-21) and sample 0lBl67
(north of the oil-water pump station). Cadmium, chromium, lead, and arsenic
concentrations were below the respective State maximum concentrations. TRPH
concentrations greatly exceeded the State maximum concentration of 50 ppm in soil
samples collected in the area of tank D-21, the oil-water pump station, the oil-
water separator, and the area of former tank D-5.

Figure 5-2 presents TRPH concentrations detected in soil samples collected in
these four areas. The extent of TRPH contamination has been assessed in the area
of the pump station on Pier D-1 and over most of the former tank D-5 area. The
area of the oil-water separator and tank D-21, while not fully assessed for TRPH,
are within the 500 ppm OVA headspace area (see Figure 5-1) and will require
remediation in accordance with Chapter 62-770, FAC.

On July 31, 1996, confirmation soll samples were collected at a depth of
approximately 3.5 feet bls from scil boring locations SB-156 near tank D-21 and
SB-229 near former tank D-5. The higher water table observed at this time (see
Section 5-6), prevented collecting an unsaturated soil sample at a lower depth.
In addition to these confirmation samples, soil samples were collected from soil
borings SB-239 and SB-240 to assess the extent of TRPH contamination in soil
south of soil boring SB-229.

The four confirmation samples were analyzed for TRPH using USEPA Method 418.1,
FDEP Petroleum Range Organics (FL PRO), and Toxicity Characteristic Leaching
Procedure (TCLP) with FL PRO. TRPH concentrations detected in these soil samples
were SB-156 (30 ppm), SB-229 (420 ppm), SB-239 (1100 ppm), and SB-240 (less than
14 ppm). FL PRO concentrations detected in these soil samples were SB-156 (110
ppm), SB-229 (180 ppm), SB-239 (200 ppm), and SB-240 (less than 14 ppm). TCLP and
FL PRO vyielded no detections (less than 1 ppm) on leachates prepared from all
of the samples.

5.2 GROUNDWATER CA. Groundwater analytical laboratory results for the sampling
conducted at the site during March and April 1996, including equipment rinsate
blanks and trip blanks, are presented in Table 5-2, Table 5-3, and Appendix E,
Groundwater Sample Analytical Data. Table 5-2 presents the groundwater
analytical results for the Kerosene analytical group samples only where compounds
were detected. Table 5-3 presents the groundwater analytical results for the
waste o0il analytical group samples. It should be noted that higher method
detection 1limits were reported for VOCs (5 ppb) and semivolatile organic
compounds (10 ppb) for the waste-oil analytical group samples.

TrumPtFF.CAR
ASW.09.96 5-3
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Table 5-1

Sa% Samples, Waste-Oil Group

Contamination Assessment Report
Trumbo Point Fuel Farm
Naval Air Station Key West

Key West, Florida

Boring Designation: SB139 SB140 SB141 SB142 SB143 SB144 SB145 SB146 SB147
Collection Date: 30-JAN-96 30-JAN-96 30-JAN-96 30-JAN-96 30-JAN-96 31-JAN-96 31-JAN-96 31-JAN-96 31-JAN-96
Polynuclear Aromatic Hydrocarbons {ppb)

Naphthalene - NA NA NA NA NA NA NA NA
2-Methyinaphthalene - NA NA NA NA NA NA NA NA
Dibenzofuran - NA NA NA NA NA NA NA NA
Phenanthrene 250 J NA NA NA NA NA NA NA NA
Anthracene - NA NA NA NA NA NA NA NA
Fluoranthene - NA NA NA NA NA NA NA NA
Pyrene - NA NA NA NA NA NA NA NA
Benzo(a)anthracene ' - NA NA NA NA NA NA NA NA
Chrysene - NA NA NA NA NA NA NA NA
bis(2-Ethylhexyl)phthalate - NA NA NA NA NA NA NA NA
Benzo(a)pyrene - NA NA NA NA NA NA NA NA
Total PAHs 250 NA NA NA NA NA NA NA NA
Total Recoverable Petroleum Hydrocarbons (ppm)

Total Petroleum Hydrocarbons 4,960 37,100 191 1,080 41.2 734 62.4 40.2 46
Metals (ppm)

Cadmium 0.2 0.16 0.29 0.33 0.3 0.33 0.26 0.11 0.41
Chromium 24 3.4 39 38 4.4 48 37 23 23
Arsenic 27 1.5 5.9 2.4 4.1 6.5 48 2.1 33+
Lead 10 3 17.1 27.4 17.2 15.5 127 58 14.4
Additional RCRA Metals {ppm)

Silver 7.2 NA NA NA NA NA NA NA NA
Barium 57 NA NA NA NA NA NA NA NA
Mercury 0.06 NA NA NA NA NA NA NA NA
Selenium 0.12 NA NA NA NA NA NA NA NA

See notes at end of table.
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Table 5-1 (Continued)
Sat! Samples, Waste-Qil Group

Contamination Assessment Report
Trumbo Point Fuei Farm
Naval Air Station Key West
Key West, Florida

Boring Designation: SB148 SB148D SB149 SB150 SB151 SB152 SB153 SB154 SB155 SB155D
Collection Date: 31-JAN-g6  31-JAN-96  31-JAN-86 31-JAN-96 31-JAN-96 31-JAN-96 31-JAN-96 31-JAN-96 31-JAN-96  31-JAN-96
Polynuclear Aromatic Hydrocarbons (ppb)

Naphthalene NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene NA NA NA NA NA NA NA NA NA NA
Dibenzofuran NA NA NA NA NA NA NA NA NA NA
Phenanthrene NA NA NA NA NA NA NA NA NA NA
Anthracene NA NA NA NA NA NA NA NA NA NA
Fluoranthene NA NA NA NA NA NA NA NA NA NA
Pyrene NA NA NA NA NA NA NA NA NA NA
Benzo(a)anthracene NA NA NA NA NA NA NA NA NA NA
Chrysene NA NA NA NA NA NA NA NA NA NA
bis(2-Ethylhexyl)phthalate NA NA NA NA NA NA NA NA NA NA
Benzo{(a)pyrene NA NA NA NA NA NA NA NA NA NA
Total PAHs NA NA NA NA NA NA NA NA NA NA
Total Recoverable Petroleum Hydrocarbons (ppm)

Total Petroleum Hydrocarbons 317 30.1 348 52 854 - - - - -
Metals (ppm)

Cadmium 0.17 0.16 0.13 0.23 0.16 0.17 0.21 0.17 0.17 0.16
Chromium 3 21 28 3 28 35 33 27 33 29
Arsenic 14.9 34 6.1 6.1 71 11.5 + 9.1 + 23 6.7 64 +
Lead 9.3 6.1 6.5 14.3 8.6 15 19.1 21 1 49
Additional RCRA Metals (ppm)

Siiver NA NA NA NA NA NA NA NA NA NA
Barium NA NA NA NA NA NA NA NA NA NA
Mercury NA NA NA NA NA NA NA NA NA NA
Selenium NA NA NA NA NA NA NA NA NA NA

See notes at end of table.
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Table 5-1 (Continued)
Soil Samples, Waste-Oil Group

Contamination Assessment Report
Trumbo Point Fuel Farm
Naval Air Station Key West
Key West, Florida

Boring Designation: SB156 SB157 SB158 SB166 SB167 SB168 SB169 SB170 SB171 SB172
Collection Date: 31-JAN-96 31-JAN-96 01-FEB-96 (05-FEB-96 O05-FEB-96 06-FEB-96 06-FEB-96 06-FEB-96 06-FEB-96 06-FEB-96
Polynuclear Aromatic Hydrocarbons (ppb}

Naphthalene - NA NA - 540 NA NA - NA NA
2-Methylnaphthalene 9,300 NA NA -- 680 NA NA - NA NA
Dibenzofuran - - NA NA - 190 J NA NA - NA NA
Phenanthrene - NA NA - 580 NA NA -- NA NA
Anthracene 2,100 NA NA - - NA NA - NA NA
Fluoranthene - NA NA - 280 J NA NA - NA NA
Pyrene 240 NA NA - 390 NA NA - NA NA
Benzo(a)anthracene - NA NA - 180 J NA NA - NA NA
Chrysene - NA NA - 230 J NA NA - NA NA
bis (2-Ethythexyl) - NA NA - - NA NA 350 J NA NA
phthalate

Benzo(a)pyrene - NA NA - 150 J NA NA - NA NA
Total PAHs 11,640 NA NA - 3,220 NA NA 350 NA NA
Total Recoverable Petroleum Hydrocarbons {(ppm)

Total Petroleum 19,000 7,290 - - 17 3,580 58 1,600 106 1,170
Hydrocarbons

Metals (ppm}

Cadmium 0.23 0.13 0.18 233 1.0 0.47 0.99 1.0 0.47 0.18
Chromium 34 2.9 43 5.0 5.0 1.7 11.8 5.0 3 3.2
Arsenic 37 2.6 1.6 + 18.0 28 0.66 3.5 2.2 0.98 0.62
Lead 4.1 7.2 2.3 1.0 1.0 7 12.8 6.6 56.7 2.4
Additional RCRA Metals {(ppm)

Silver 7.1 NA NA 16.7 16.8 NA NA 15.5 NA NA
Barium 8.8 NA NA 316 67.8 NA NA 479 NA NA
Mercury 0.06 NA NA 0.28 - NA NA - NA NA
Selenium 0.14 NA NA 25.0 25.0 NA NA 25.0 NA NA

See notes at end of table.
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Table 5-1 (Continued)
Soil Samples, Waste-Qil Group

Contamination Assessment Report
Trumbo Point Fuel Farm
Naval Air Station Key West

Key West, Florida

Boring Designation: $B173 88174 - 8B175 8B176 S8177 SB178 SB223 SB224 SB225
Collection Date: 06-FEB-96 06-FEB-96 06-FEB-96 06-FEB96 07-FEB-96 07-FEB-96 26-MAR-96 26-MAR96  26-MAR-96
Polynuclear Aromatic Hydrocarbons {ppb)

Naphthalene NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene NA NA NA NA NA NA NA NA NA
Dibenzofuran NA NA NA NA NA NA NA NA NA
Phenanthrene NA NA NA NA NA NA NA NA NA
Anthracene NA NA NA NA NA NA NA NA NA
Fluoranthene NA NA NA NA NA NA NA NA NA
Pyrene NA NA NA NA NA NA NA NA NA
Benzo(a)anthracene NA NA NA NA NA NA NA NA NA
Chrysene NA NA NA NA NA NA NA NA NA
bis (2-Ethylhexyl)phthalate NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene NA NA NA NA NA NA NA NA NA
Total PAHs NA NA NA NA NA NA NA NA NA
Total Recoverable Petroleum Hydrocarbons {ppm}

Total Petroleum Hydrocarbons 52.2 66.7 37.3 87.2 743 5,320 3,070 11,000 9,270
Metals {ppm]}

Cadmium 0.57 0.43 0.15 0.17 0.47 0.29 0.53 0.13 0.14
Chromium 43 79 o 23 1.9 24 229 32 25 2
Arsenic 1.2 39 0.36 0.47 1.7 0.59 12.5 2.1 0.85
Lead §9.3 0.78 25 6.5 31 146 323 83 7.9
Additional RCRA Metals {(ppm}

Silver NA NA NA NA NA NA NA NA NA
Barium NA NA NA NA NA NA NA NA NA
Mercury NA NA NA NA NA NA NA NA NA
Selenium NA NA NA NA NA NA NA NA NA

See notes at end of table.
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Table 5-1 (Continued)
Soil Samples, Waste-0il Group

Contamination Assessment Report
Trumbo Point Fuel Farm
Naval Air Station Key West
Key West, Florida

Boring Designation: SB226 SB227 SB228 SB229 S$8230 SB239 SB240
Collection Date: 26-MAR-96 26-MAR-96 26-MAR-G6 26-MAR-96 26-MAR96 31-JUL-96 31-JUL-96
Polynuclear Aromatic Hydrocarbons (ppb)

Naphthalene NA NA NA NA NA NA NA
2-Methylnaphthalene NA NA NA NA NA NA NA
Dibenzofuran NA NA NA NA NA NA NA
Phenanthrene NA NA NA NA NA NA NA
Anthracene NA NA NA NA NA NA NA
Fluoranthene NA NA NA NA NA NA NA
Pyrene NA NA NA NA NA NA NA
Benzo(a)anthracene NA NA NA NA NA NA NA
Chrysene NA NA NA NA NA NA NA
bis{2-Ethylhexyl)phthalate NA NA NA NA NA NA NA
Benzo(a)pyrene NA NA NA NA . NA NA NA
Total PAHs NA NA NA NA NA NA NA
Total Recoverable Petroleum Hydrocarbons (ppm)

Total Petroleum Hydrocarbons 390 - - 15,000 52.8 1,110 -
Metals (ppm)

Cadmium 0.13 0.13 0.12 0.13 0.13 NA NA
Chromium 27 28 35 2.6 32 NA NA
Arsenic 2.1 0.93 1.4 5.2 3 NA NA
Lead 1.8 ' 2.2 1.6 25 6.7 NA NA
Additional RCRA Metals (ppm)

Silver NA NA NA NA NA NA NA
Barium NA NA NA NA NA NA NA
Mercury NA NA NA NA NA NA NA
Selenium NA NA NA NA NA NA NA

Notes: ppb = parts per billion.
-- = not detected for this compound.
NA = not analyzed for this compound.
J = estimated value.
PAH = polynulear aromatic hydrocarbons.
ppm = parts per million.
RCRA = Resource Conservation and Recovery Act.
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Table 5-2
Groundwater and QA/QC Samples, Kerosene Analytical Group

Contamination Assessment Report
Trumbo Point Fuel Farm
Naval Air Station Key West
Key West, Florida

Groundwater Sample Location: Goot G003 G004 G004D G005 G008 G009 Got5 G0o1sD
Monitoring Well: MwW-01 MW-03 = MW-04 MW-04-D MW-05 Mw-08 MW-09 Mw-15 MW-15-D
Collection Date: 10-APR-96 11-APR96 ' 02-APR-96 02-APR-96 03-APR96 02-APR-96 02-APR-96 12-APR-96  12-APR-96
Volatile Organic Compounds (ppb)

1,2-Dichlorobenzene - - - - - - - -- -
1,1-Dichloroethane - - - - - - - 3.1 33
Bromodichloromethane - - - - - - - - -
Bromoform - - - - - - - - -
Chlorobenzene - - 1.6 - - - - - -
Dibromochioromethane - - - - - - - - --
Trichloroethene - - - - - - - 1.1 1.1
Trichlorofluoromethane - - - - - - - - -
Tetrachloroethene - - - - - - - 6 6.2
Benzene - 1.1 940 990 1.4 19 - - -
Ethylbenzene - - 190 190 - - - 10 11
Toluene - - 25 2.2 - - - 6.4 7.2
m-Xylene and p-Xylene - - 8 8.8 - 3.2 - 29 30
o-Xylene - - 24 26 - - - 38 39
Methyl tert-butyl ether - - - - - - - - -
Total VOA - 1.1 1,142.9 1,193.6 1.4 222 - 83.4 87.2
Polynuclear Aromatics {(ppb)

Naphthalene - - 6.7 7.1 - 1 - 75 48
2-Methyinaphthalene - - 32 4.1 1.4 3.2 - 44 32
1-Methylnaphthalene - - 25 40 - - - 55 49
Total Naphthalene - - 63.7 51.2 1.4 4.2 - 174 129
Acenaphthylene - - 1.9 5.4 - 1.8 1.7 3.4 29
Acenaphthene - - 1.3 2.1 2 - - - -
Fluorene - 76 i7 i6 - - - 2 25

See notes at end of table.
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Groundwater and QA/QC Samples, Kerosene Analytical Group

Table 5-2 (Continued)

Contamination Assessment Report

Trumbo Point Fuel Farm
Naval Air Station Key West
Key West, Florida

Groundwater Sample Location: G001 Goo3 Goo4 G0oo4D G005 Goos G009 Go15 G015D
Monitoring Well: MW-01 MW-03 MW-04 MW-04D MW-05 MwW-08 MW-09 MW-15 MW-15-D
Collection Date: 10-APR-96  11-APR-96 '02-APR-96 02-APR-96 03-APR-96 02-APR-96 02-APR-96 12-APR-896 12-APR-96
Polynuclear Aromatics (ppb)--continued

Phenanthrene - - 36 25 1.4 - - 1.1 1
Anthracene - - - - - 1.4 - - -
Fluoranthene - - - - - - - - --
Pyrene - - - - - - - - -
Chrysene - - - - - - - - -
Total Recoverable Petroleum Hydrocarbons {(ppm)

Total Petroleum Hydrocarbons 1.1 - - - - - - 2.1 -
Metals (ppb} ,

Lead 1U 5U - - - 1U - 1U 1Y

See notes at end of table.
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Table 5-2 (Continued)
Groundwater and QA/QC Samples, Kerosene Analytical Group

Contamination Assessment Report
Trumbo Point Fuel Farm
Naval Air Station Key West
Key West, Florida

Groundwater Sample Location:
Monitoring Well:
Collection Date:

G033 G035 G036 G037 G039 G040 G044
Mw-33 MW-35 MW-36 MW-37 Mw-39 MWwW-40 Mw-44
08-APR96 11-APR96 11-APR-96 09-APR-96 09-APR-96 10-APR-96  12-APR-96

G047
MwW-47
12-APR-96

G048 G050
MW-48
10-APR-96

MW-50
10-APR-96

Volatile Organic Compounds (ppb)
1,2-Dichlorobenzene

1,1-Dichloroethane
Bromodichloromethane
Bromoform
Chlorobenzene
Dibromochloromethane
Trichloroethene
Trichiorofluoromethane
Tetrachloroethene
Benzene

Ethylbenzene

Toluene

m-Xylene and p-Xylene
o-Xylene

Methyl tert-butyl ether
Total VOA

Polynuclear Aromatics (ppb)

Naphthalene
2-Methylnaphthalene
1-Methyinaphthalene
Total Naphthalene
Acenaphthylene
Acenaphthene
Fluorene

- - 7.0 6.3 10.7 15.2 -
1.1 - 2.3 - - 85 -
. - 15 - - 15 1.1
- - - - 1.2 1.4 -

- 3.6

- 7.8
- 91

- 98

- 196.8
1.9 5.6
- 6.6
1.8 4.9

See notes at end of table.
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Table 5-2 (Continued)
Groundwater and QA/QC Samples, Kerosene Analytical Group

Contamination Assessment Report
Trumbo Point Fuel Farm
Naval Air Station Key West
Key West, Florida

Groundwater Sample Location: G033 G035 G036 G037 G039 G040 G044 G047 G048 G050
Monitoring Well: MW-33 MW-35 MW-36 MW-37 MW-39 MW-40 MW-44 MW-47 Mw-48 MWS0
Collection Date: 08-APR-96 11-APR-96 11-APR-96 00-APR-96 09-APR-96 10-APR-96 12-APR-96 12-APR-96 10-APR96 10-APR-86
Polynuclear Aromatics (ppb)--continued

Phenanthrene - 1.5 - - 2.4 5.3 - 26 - 77
Anthracene - - - - - 24 - - - -
Fluoranthene - - - - - 22 - - - -
Pyrene - - - - - - - - - -
Chrysene - - - - - - - - - -
Total Recoverable Petroleum Hydrocarbons (ppm)

Tota! Petroleum Hydrocarbons - - - - - 1.9 - - - -
Metals {ppb)

Lead 5U 1ty 11U 1U 1U - 1U 5U 1U -

See notes at end of table.




96°80°'MSV

VO ddiduini g

vi-g

Table 5-2 (Continued)
Groundwater and QA/QC Samples, Kerosene Analytical Group

Contamination Assessment Report
Trumbo Point Fuel Farm
Naval Air Station Key West
Key West, Florida

Groundwater Sample Location: G051 G051D G052 G054 G055 G056 G057 G060 G061
Monitoring Well: MW-51 MW-51-D Mw-52 Mw-54 MW-55 MW-56 Mw-57 MW-60 MW-61
Collection Date: 10-APR96  10-APR-96  09-APR-96 10-APR-96 10-APR-96 09-APR-96 09-APR-96 02-APR-96 (09-APR-96
Volatile Organic Compounds (ppb)

1,2-Dichiorobenzene - - - - - - -- - -
1,1-Dichloroethane - - - - - - - - -
Bromodichloromethane - - - - - - - - -
Bromoform - - - - - - - - -
Chlorobenzene - - - - - - - - -
Dibromochloromethane - - - - - - - - -
Trichloroethene - - - - - - - -- 34
Trichlorofluoromethane - - . - - - - - -
Tetrachloroethene - - - - - - - - -
Benzene - - - - 4.3 - - 620 53
Ethytbenzene - - - - - 1.4 75 37 16
Toluene - - 1.2 - - - - - -
m-Xylene and p-Xylene - - 1 - - - - 9.3 1.7
o-Xylene - - - 1.2 - - - 38 -
Methy! tert-buty! ether - - 35 - - - - -- -
Total VOA - - 2.2 1.2 4.3 1.4 7.5 670.1 70.7
Polynuclear Aromatics {ppb)

Naphthalene 1.1 - - 22 130 27 4 14 7.6
2-Methylnaphthalene - - - 18 650 20 24 72 94
1-Methylnaphthalene 2 1.3 - 5 970 48 89 96 8
Total Naphthalene 3.1 1.3 - 27.2 1,350 275 15.3 182 25
Acenaphthylene - - - 1.5 120 -- - 2.1 1
Acenaphthene - - - 2 63 - - 2 1.6
Fluorene - - - 1.8 - 6.8 - 1.4

See notes at end of table.
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Table 5-2 (Continued)
Groundwater and QA/QC Samples, Kerosene Analytical Group

Contamination Assessment Report
Trumbo Point Fuel Farm
Naval Air Station Key West
Key West, Florida

Groundwater Sample Location: Gos1 Gos1D G052 G054 G055 G056 G057 G060 G061
Monitoring Well: MW-51 MS-51-D MW-52 MWwW-54 MW-55 MW-56 Mw-57 MW-60 MW-61
Collection Date: 10-APR-96 10-APR-96 09-APR-96 10-APR-96 10-APR-96 09-APR-96 (09-APR-96 02-APR-96 09-APR-96
Polynuclear Aromatics (ppb)--continued

Phenanthrene - - - 4.1 - 29 - 26 2.6
Anthracene - - - - 16 - - 25 -
Fluoranthene - - - - - - - - -
Pyrene - -- - - - - - - -
Chrysene - - - - - - - - -
Total Recoverable Petroleum Hydrocarbons {ppm)

Total Petroleum Hydrocarbons - - - - 157 - 35 - -
Metals (ppb)

Lead - - 1U - 1.4 1U 1y - 1U

See notes at end of table.
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Table 5-2 (Continued)
Groundwater and QA/QC Samples, Kerosene Analytical Group

Contamination Assessment Report
Trumbo Point Fuel Farm
Naval Air Station Key West
Key West, Florida

Groundwater Sample Location: G063 G064 G066 Go70 Go71 G073 G074 G077 Go78 G079
Monitoring Well: MW-63 Mw-64 MW-66 MW-70 MW-71 MW-73 MW.74 Mw-77 Mw-78 Mw.79
Collection Date: 13-APR-96 11-APR-96 08-APR-96 08-APR-96 10-APR-96 09-APR-96 10-APR-96 11-APR96 10-APR-96 09-APR-96
Volatile Organic Compounds {ppb)}

1,2-Dichlorobenzene - - - - - - - - - -
1,1-Dichloroethane - - - - - - - - - 1.1
Bromodichloromethane - - - - 1.1 - - - - -
Bromoform - - - - 6.5 - - - - -
Chlorobenzene - - - - - - - - - -
Dibromochloromethane - - - - 3.6 - - - - -
Trichloroethene - - - - - - - - - -
Trichlorofluoromethane - - - - - - - - - -
Tetrachloroethene - - - - - - - - - -
Benzene - - - - - - 38 - - -
Ethylbenzene - - - - - - 3.8 - - -
Toluene - -- - - - - 1.3 - - -
m-Xylene and p-Xylene - - - - - - 9.4 - - -
o-Xylene - - - - - - 25 - - -
Methyl tert-butyl ether - - - - - - - -- - -
Total VOA - - - - - - 55 - - -
Polynuclear Aromatics (pph)

Naphthalene - - - - - - 38 - - -
2-Methylnaphthalene - -- - - - 30 10 - - -
1-Methylinaphthalene 1.1 - - - - 32 4 - - -
Total Naphthalene 1.1 - - - - 62 19.2 - - -
Acenaphthylene - - 33 - - 46 11 1.4 1.3 -
Acenaphthene - - - - - - 1.7 - -
Fiuorene 1.2 - - - 1.8 1.7 - -

See notes at end of table.




96°'80°"MSV

HVD diduind |

L1-S

Table 5-2 (Continued)
Groundwater and QA/QC Samples, Kerosene Analytical Group

Contamination Assessment Report
Trumbo Point Fuel Farm
Naval Air Station Key West
Key West, Florida

Groundwater Sample Location: G063 G064 G066 Go70 Go71 G073 G074 GO77 G078 G079
Monitoring Well: MW-63 Mw-64 MW-66 MW-70 MW-71-D MW-73 MW-74 MW-77 MW-78 MW-79
Collection Date: 13-APR-96 11-APR96 08.2°R-96 08-APR-96 10-APR-96 (9-APR-96 10-APR-96 11-APR96 10-APR-36 09-APR-96
Polynuclear Aromatics (ppb)--continued

Phenanthrene - - - 1.5 - 24 1.4 - - -
Anthracene - - - - - - 1.7 - -- -
Fluoranthene - - - - - - - - - -
Pyrene - - - - - - - - - --
Chrysene - - - - - - - - - -
Total Recoverable Petroleum Hydrocarbons (ppm}

Total Petroleum Hydrocarbons - 1.2 - - - - - - - --
Metals (pph)

Lead 1.2 36 1U 1U 1U 1.2 11U 5U 1U -

See notes at end of table.
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Tabhle 5-2 (Continued)
Groundwater and QA/QC Samples, Kerosene Analytical Group

Contamination Assessment Report
Trumbo Point Fuel Farm
Naval Air Station Key West
Key West, Florida

Groundwater Sample Location:
Monitoring Well:
Collection Date:

Go8s2
MW-82

08-APR-96

G031
MW-g1
13-APR-96

G092
MW-92
11-APR-96

Go8s
MW.-85
11-APR-96

G086
MW-86
08-APR-96

Gos7 G087D
MW-87 MW-87-D
11-APR-96  11-APR-96

G093
Mw-a3
13-APR-96

Go93D
Mw-93-D
13-APR-86

G094
MW-94
13-APR-96

Volatile Organic Compounds (ppb)
1,2-Dichlorobenzene

1,1-Dichloroethane
Bromodichloromethane
Bromoform
Chiorobenzene
Dibromochloromethane
Trichloroethene
Trichlorofluoromethane
Tetrachloroethene
Benzene

Ethylbenzene

Toluene

m-Xylene and p-Xylene
o-Xylene

Methy! tert-butyl ether
Total VOA

Polynuclear Aromatics (ppb)
Naphthalene
2-Methylnaphthalene
1-Methyinaphthalene
Total Naphthalene
Acenaphthylene

Acenaphthene
Fluorene

1.8
1.3
27
58
16
15

1.2

- 19 - - 14 -

- 11 - - 14 -

.
- O
)
!
¢
(LIS

W o~

75

75
1.3
1.4

See notes at end of table.
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Table 5-2 (Continued)
Groundwater and QA/QC Samples, Kerosene Analytical Group

Contamination Assessment Report
Trumbo Point Fuel Farm
Naval Air Station Key West
Key West, Florida

Groundwater Sample Location: G082 G085 G086 G087 G087D G091 G092 G093 G093D G094
Monitoring Well: Mw-82 MW-85 MW-86 Mw-87 Mw-87-d MwW-g1 Mw-92 Mw-93 MwW-93.-D MW-94-D
Collection Date: 08-APR-96 11-APR96 08-APR96 11-APR96 11-APR96 13-APR-96 11-APR-96 13-APR-96 13-APR-96 13-APR-96
Polynuclear Aromatics (ppb)--continued
Phenanthrene 26 1.5 2 6.4 63 - - - - -
Anthracene - - - - - 3 - - - -
Fluoranthene - - - - - 1.3 - - - -
Pyrene 1.1 - 2.3 - - - - - - -
Chrysene - - - - - -- - - - -
Total Recoverable Petroleum Hydrocarbons {ppm)
Total Petroleum Hydrocarbons - - e - - 3.1 - - - -
Metals (ppb)

1U 1y

Lead 11U 5U 1U 1U 5U - 1U 1U

See notes at end of table.
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Table 5-2 (Continued)
Groundwater and QA/QC Samples, Kerosene Analytical Group

Contamination Assessment Report
Trumbo Point Fuel Farm
Naval Air Station Key West
Key West, Florida

Groundwater Sample Location: Gog7 G098 G099 G102 GP02 (G913 GKo1 GK02 GK20 GK21 RO0S
Monitoring Well: Mw-g7 Mw-g8 Mw-9 MW-102  MW-JP-02 MW9-13 KWM-01 KWM-02 KWM-20 KWM-21  Rinsate Blank
Collection Date: 13-APR-96 08-APR-96 12-APR-9¢ 13-APR-96 10-APR-96 10-APR-96 11-APR-96 02-APR-96 11-APR-96 11-APR-96 11-APR-96
Volatile Organic Compounds (ppb)

1,2-Dichlorobenzene - - - - - - - - - - -
1,1-Dichloroethane - - 4.4 - - - - - - - -
Bromodichloromethane - - - - - - - - - - 1.6
Bromoform - - - - - - - - - - 12
Chlorobenzene - - - - - - - - - - -
Dibromochforomethane - - - - - - - - - - 55
Trichloroethene - - 1 1 s - - - - - -
Trichlorofluoromethane - - 2.2 - - - - - - - -
Benzense - - - - - - - - -- - -
Ethylbenzene - L - 1.6 - - - - - - - .
Toluene - - 2 - - - 1 - - - -
m-Xylene and p-Xylene - - - - - 1.5 - - - - -
o-Xylene - - - - - - - - - - -
Methyl tert-butyl ether - - - - - - - - - - -
Total VOA - - 36 - - 15 1 - - - -
Polynuclear Aromatics (ppb)

Naphthalene 1.3 - 37 - 15 - 26 - 1.4 25 -
2-Methyinaphthalene - 25 - - - 5 1.6 - 20 24 -
1-Methylnaphthalene - 1.9 5.7 - 34 1.7 38 - 34 1.4

Total Naphthalene 1.3 44 9.4 - 49 6.7 8.0 - 55.4 279 -
Acsnaphithylene 1.1 - - - 55 37 -- 11 3.1 -
Acenaphthene - - - - 6 - 48 1.7 21 1.2 -
Fluorene 15 - 3.2 - 17 1.9 4.6 - 26 22 -

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

Groundwater and QA/QC Samples, Kerosene Analytical Group

Contamination Assessment Report
Trumbo Point Fuel Farm
Naval Air Station Key West
Key West, Florida

Groundwater Sample Location: G097 G098 G099 G102 GPO2 G913 GKO1 GKo02 GK20 GK21 R005
Monitoring Well: Mw-g7 MW-98 Mw-g MW-102  MW-JP-02 MW-9-13  KWM-01 KWM-02  KWM-20 KWM-21  Rinsate Blank
Collection Date: 13-APR-96 08-APR-96 12-APR-96 13-APR-96 10-APR-96 10-APR-96 11-APR-96 02-APR-96 11-APR-96 11-APR-96 11-APR-96
Polynuclear Aromatics (ppb)

Phenanthrene - - - - - 5.2 9.1 - 6.1 3.1 -
Anthracene - - - - - 5.1 - - - - -
Fluoranthene - - - - - - - - - - -
Pyrene - - - - - - - - - -

Chrysene - - - - - - - - - - -
Total Recoverable Petroleum Hydrocarbons {ppm)

Total Petroleum Hydrocarbons - - - - - - 15.7 - 1.2 1.6 -
Metals (ppb)

Lead 11U 11U 1U 5U 1y 1Y 8.8 12 1.5 5U 5U

Notes: QA/QC = quality assurance and quality control.
ppb = parts per billion.
- = not detected for this compound.
ppm = parts per million.
U = analyte was not detected.
Total VOA = total sum of benzene, ethylbenzene, toluene, and xylenes.
VOA = volatile organic aromatic.
D = duplicate sample.
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Table 5-3
Groundwater and QA/QC Samples, Waste Oil Group

Contamination Assessment Report
Trumbo Point Fuel Farm
Naval Air Station Key West
Key West, Florida

Groundwater Sample Location: G013 G014 Go17 Go18 G024 G025 G026 G028 G042
Monitoring Well: MW-13 MW-14 MW-17 Mw-18 Mw-24 Mw-25 MW-26 Mw-28 MW-42
Collection Date: 14-APR-96 14-APR-96 14-APR96 14-APR96 15-APR-96 15-APR-96 15-APR96 15-APR-96 14-APR-96

¢eS

Volatile Organic Compounds (ppb)

1,1-Dichloroethane - - - -
Dibromochioromethane - - - -
Benzene - - - -
Bromoform - - - -
Semivolatile Organic Compounds {ppb)

Phenol - - 15 92
2,4-Dimethyiphenol - - - 54

bis(2-Ethylthexy!)- - - - -
phthalate

Total Recoverable Petroleum Hydrocarbons {(ppm)

Total Petroleum Hydrocarbons - - - -
Metais (ppb)

Cadmium - - - -
Chromium - - -

Arsenic 28 2.1 3.1 24
Lead 1 1 - -

44

12

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

Groundwater and QA/QC Samples, Waste Oil Group

Contamination Assessment Report
Trumbo Point Fuel Farm
Naval Air Station Key West
Key West, Florida

Groundwater Sample Location: G045 G049 G103 G103D G106 G107 Tot1 RO06
Monitoring Well: MWw-45 Mw-49 MW-103 MW-103-D MW-106 Mw-107 Trip Blank Rinsate Blank
Collection Date: 15-APR-96  15-APR-96 14-APR96  14-APR96  14-APR-96 14-APR-96  14-APR-96 14-APR-96
Volatile Organic Compounds (ppb}

1,1-Dichloroethane - - - - - - - -
Dibromochloromethane - - - - - - - 6
Benzene - - - - - - - -
Bromoform - - - - - - - 10
Semivolatile Organic Compounds (ppb)

Phenol - - - - - - NA -
2,4-Dimethylphenol - - - - - - NA -
bis(2-Ethylhexyl)phthalate - - - - - - NA -
Total Recoverable Petroleum Hydrocarbons (ppm)

Total Petroleum Hydrocarbons 23 - - - - - NA -
Metals (ppb)

Cadmium - 1.1 1 - - - NA -
Chromium - - - - - - NA -
Arsenic 4.2 8 1.8 1.1 8 25 NA 1.3
Lead 1 1 - - 1.3 1 NA 1

Notes: QA/QC = quality assurance and quality control.
ppb = parts per billion.
-- = not detected for this compound.
J = estimated value.
NA = not analyzed for this compound.
ppm = parts per million.




For petroleum compounds regulated under Chapter 62-770, FAC, Class G-II
groundwater target levels will be used, where applicable. The following target
level concentrations have been established in Chapter 62-770, FAC: benzene 1
ppb, total VOA (the sum of benzene, ethylbenzene, toluene, and xylenes) 50 ppb,

TRPH 5 ppm, lead 50 ppb, total naphthalenes (the sum of naphthalene, l-methyl-
naphthalene, and 2-methylnaphthalene) 100 ppb, individual PAH 10 ppb or best
achievable detection limit (excluding naphthalenes), EDB 0.02 ppb, and MTBE 50

ppPb.

EDE was not detected in any groundwater sample collected at the site. MTRBE was
detected in only one groundwater sample collected from MW-52 at a concentration
(3.5 ppb) well below the State target level of 50 ppb (see Table 5-2).

5.2.1 VOCs in Groundwater Several areas of petroleum-contaminated groundwater
were assessed at the TPFF and USCG. ©Presented on Figure 5-3 are total VOA
concentrations in groundwater samples from wells in these areas, the areal extent
of total VOA contamination, and the location of contaminant plume in relation to
the tanks and integral pipes. Monitoring wells which contained free product were
not sampled. Presented in Tables 5-2 and 5-3 are a summary of groundwater
analytical data from well samples with detectable levels of BTEX, and their sum,
total VOA.

Total VOA concentrations exceed the Chapter 62-778, FAG, target level for total
VOA of 50 ppb in two areas at the site (see Figure 5-3). Total VOA concentra-
tions greater than the State target level of 50 ppb were detected in groundwater
samples collected from monitoring wells MW-4 (1,193 ppb), MW-15 (87.2 ppm), MW-60
(670 ppb), MW-61 (70.7 ppb), and MW-74D (53.7 ppb), which are located in the
northeast area of the TPFF. MW-74D is screened from 25 to 30 feet bls and is
located approximately 7 feet north of MW-62, which is screened from 3 to 13 feet
bls and contained free product. Monitoring wells that contained free-floating
petroleum product, however, were not sampled and potentially represent areas that
could exceed the State target level of 50 ppb for total VOA.

As part of an alternative procedure granted by FDEP to attempt to lower the VOA
concentrations in monitoring well MW-74D, the well was pumped for 3 days starting
on July 29, 1996, and resampled on August 2, 1996. Total VOA concentration
increased slightly to 66.6 ppb with benzene (57 ppb), ethylbenzene (3.1 ppb), and
xylenes (6.5 ppb).

Total VOA concentrations greater than the State target level of 50 ppb were not
detected in groundwater samples from the other deep monitoring wells at the site.
The total VOA concentration in the sample from MW-1D, which is screened from 40
to 45 feet bls, was 1.1 ppb.

Benzene. Presented on Figure 5-3 are the benzene concentrations in groundwater
and the 1 ppb isoconcentration contour line for benzene in groundwater beneath
the site. The 1 ppb benzene isoconcentration line overlaps the total VOA iso-
concentration line and is generally located in the same area. The highest
benzene concentrations were detected in groundwater samples collected from
monitoring wells MW-4 (990 ppb), MW-60 (620 ppb), MW-61 (53 ppb), and MW-74D (38
ppb), which coincide with the areas of highest observed soil contamination. High
benzene concentrations were also detected in MW-28 (12 ppb) in the former tank
D-5 area. Monitoring wells that contained free-floating petroleum product,
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however, were not sampled and potentially represent areas that could exceed the
State target level of 1 ppb for benzene. Laboratory analytical results of
groundwater samples with detectable levels of benzene are presented in Tables 5-2
and 5-3.

Chlorinated Compounds. Several chlorinated compounds were detected in the
groundwater samples collected from monitoring wells MW-15, MW-28, MW-61, MW71D,
MW-79, MW-92D, MW-94, MW-99, and MW-102 at concentrations ranging from 1.0 to 6.5
ppb (see Tables 5-2 and 5-3). Compounds detected included 1,1-dichloroethane,
1,2 dichlorobenzene, bromodichloromethane, bromoform, dibromechloromethane,
trichloroethene, and trichlorofluoromethane. The source of these compounds is
not known; however, several of these compounds are commonly used as solvents or
degreasing agents and may have been used at the site in the past. Bromodichloro-
methane, bromoform, and dibromochloromethane were also detected at similar
concentrations in equipment rinsate blanks 0l1R005 and 01R006 (see Tables 5-2 and
5-3) and may have been introduced as contaminants by the laboratory that analyzed
the samples.

5.2.2 PAHs in Groundwater PAHs were detected in samples collected from
monitoring wells MW-1, MW-2, MW-4, MW-5, MW-6, MW-7, MW-12, and MW-15 (see Figure
5-4). PAH detected in groundwater samples include naphthalene, l-methyln-
aphthalene, 2-methylnaphthalene, acenaphthene, acenaphthylene, anthracene,
fluoranthene, and fluorene. Tables 5-2 and 5-3 summarize the laboratory data for
samples with detectable levels of PAH.

Naphthalenes. Total naphthalene concentrations exceeded the Chapter 62-770, FAC,
Clags G-II groundwater target level of 100 ppb in the samples collected from
monitoring wells MW-15 (174 ppb), MW-50 (196 ppb), MW-55 (1750 ppb), and MW-60
(182 ppb). Monitoring wells that contained free product were not sampled and
potentially exceed the State target level of 100 ppb for total naphthalenes. The
areal extent of total naphthalenes in groundwater exceeding the State target
level of 100 ppb is approximated by the 100 ppb isoconcentration line on Figure
5-4.

Laboratory results of the groundwater sample collected from deep monitoring well
MW-74D (19.2 ppb) indicate the vertical extent of PAH (including naphthalenes)
above Chapter 62-770, FAC, target levels in groundwater does not extend below 25
feet bls.

Nonnaphthalenes. Nonnaphthalene PAHs detected in groundwater samples collected
from monitoring wells onsite included acenaphthene, acenaphthylene, anthracene,
fluoranthene, and fluorene (see Table 5-2). The Chapter 62-770, FAC, target
level for nonnaphthalene PAHs is 10 ppb or the lowest obtainable detection limit
for each compound. Acenaphthene concentrations detected in MW-55 (63 ppb), MW-86
(17 ppb) and KWM-01 (37 ppb) exceeded the Chapter 62-770, FAC, target level.
Acenaphthylene concentrations detected in MW-55 (120 ppb) and MW-74D (11 ppb)
exceeded the Chapter 62-770, FAC, target level. Fluorene concentrations detected
in MW-3 (76 ppb), MW-4 (17 ppb) and KWM-20 (26 ppb) exceeded the Chapter 62-770,
FAC, target level.

5.2.3 Base, Neutral, and Acid (BNA) Extractables in_Groundwater BNA
extractables were detected in three of the groundwater samples analyzed for the
waste-oil group parameters. Monitoring wells in which BNA extractables were

detected included MW-17 (Phenol 15 ppb), MW-18 (Phenol 92 ppb and 2,4 -
Dimethylphenol 54 ppb), and MW-42 (Phenol 43 ppb and bis(2-Ethylhexyl)phthalate
4 ppb) (see Table 5-3),
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5.2.4 TRPH in Groundwater TRPH were detected in groundwater samples collected
from monitoring wells MW-1D, MW-15, MW-40, MW-42, MW-55, MW-57, MW-64, MW-86, MW-
91, KWM-01, KWM-20 and KWM-21 (see Figure 5-5). Presented in Tables 5-2 and 5-3
is a summary of all TRPH concentrations detected in groundwater samples collected
from all of the monitoring wells at the site. Three areas of TRPH contamination
in groundwater exceeding the Chapter 62-770, FAC, target level of 5 ppm were
identified. Concentrations of TRPH in samples collected from monitoring wells
MW-55 (157 ppm), MW-86 (5.1 ppm) and KWM-01 (15.7 ppm) exceed the Chapter 62-770,
FAC, target level of 5 ppm for TRPH.

Monitoring wells that contained free-floating petroleum product, however, were
not sampled and potentially represent areas that could exceed the State target
level of 5 ppm for TRPH. The horizontal and vertical extent of free product at
the site is discussed in Section 5.5, Free-Product Assessment.

Groundwater analytical data indicate the vertical extent of TRPH in groundwater
is less than 40 feet bls. TRPH was detected in the groundwater sample collected
from the vertical extent monitoring well MW-1D (1.1 ppm).

5.2.5 Metals in Groundwater Groundwater samples collected from all monitoring
wells on the site were analyzed for lead, and in the case of the waste-oil group
samples, for arsenic, chromium, and cadmium. Lead was detected in groundwater
samples collected from monitoring wells MW-6, MW-55, MW-63, MW-64, MW-73, MW-96,
KWM-01, KWM-02 and KWM-20 in concentrations ranging from 1.2 ppb to 12 ppb (see
Tables 5-2 and 5-3), which do not exceed the Chapter 62-770, FAGC, target level
of 50 ppb for Class G-II groundwater.

The monitoring wells were purged using low-flow techniques and the sample
turbidity ranged from 0.33 to 190.1 nephelometric turbidity units. Lead in
groundwater 1is not considered to be a contaminant of concern at the site.
Arsenic, chromium, and cadmium were not detected in any groundwater sample
analyzed for the waste-oil group parameters (Table 5-3).

5.3 SEDIMENT CA. Analytical laboratory results for sediment samples collected
in the surface water adjacent to the site are presented in Table 5-4 and Appendix
F. The samples were collected at six locations in Man of War Harbor adjacent to
the pier. The samples were analyzed for the Kerosene analytical group to
evaluate the potential impact of the site to the surrounding waters. The
sediment samples consisted of fine-grained oolitic lime mud with some shell
fragments and were very light gray in color. No sediments were recovered from
sampling locations D001, D002, and DO04. Sampling locations D003 and D007 were
not accessible for sampling. Figure 4-1 shows the sample locations.

The sediment sample analytical data indicate no detections above the detection
limit for USEPA Methods 601, 602 and EDB; however, elevated concentrations of
PAH, TRPH, and lead were detected in some or all of the samples. Target levels
are applied using the standards for clean soil as defined in Chapter 62-775.400,
FAC.

Lead concentrations detected in the sample from location D008 (732 ppm) exceeded
the State target level of 108 ppm. Total PAH concentrations detected from sample
locations D008 (3,360 ppb) and DOOY9 (2,030 ppb) exceeded the State target level
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Table 5-4
Sediment, Surface Water, and QA/QC Samples, Kerosene Analytical Group

Contamination Assessment Report
Trumbo Point Fuel Farm
Naval Air Station Key West
Key West, Florida

Sample Location: Doos Doo6 Doos Doo9 DoosD Do10 pon
Colilection Date: 30-MAR-96  30-MAR-96 29-MAR-96 28-MAR-96 28-MAR-96 30-MAR-96 28-MAR-96
Volatile Organic Compounds {ppb)

1,1-Dichloroethene - - - - - - -
Methylene chioride - - - - - - -
Trichlorofluoromethane - - - - - - -
Toluene - - - - - - -
Polynuclear Aromatics (ppb)

Phenanthrene - - 150 130 -- - -
Anthracene - - 150 100 - - -
Fluoranthene - 210 770 230 - 220 -
Pyrene - 200 580 390 190 230 -
Benzo(a)anthracene - - 310 210 - - -
Chrysene - 130 330 340 150 130 -
Benzo(a)pyrene 150 170 480 310 150 160 190
Indeno(1,2,3-cd)pyrene - 110 280 160 - - 120
Benzo(g,h,i)perylene - 110 310 160 - - 130
Total Recoverable Petroleum Hydrocarbons (ppm)

Total Petroleum Hydrocarbons 244 169 519 244 195 184 1,860
Metals (ppm)

Lead 45.5 304 732 35.3 33.6 339 76

See notes at end of table,
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Table 5-4 (Continued)
Sediment, Surface Water, and QA/QC Samples, Kerosene Analytical Group

Contamination Assessment Report
Trumbo Point Fuel Farm
Naval Air Station Key West
Key West, Florida

Sample Location: W001 w02 W002D WO003 w004 WO00s W006 W07 W008 W009
Collection Date: 14.FEB-96 14-FEB-96 14-FEB-96 14.FEB-96 27-MAR-96 27-MAR-96 27-MAR-96 27-MAR-96 27-MAR-96 27-MAR-96

LE-S

Volatile Organic Compounds (ppb)

1,1-Dichloroethene - - - - - - - - - .
Methylene chloride - - - - - - - - - -
Trichiorofluoromethane - - - - - - - - - -
Toluene - - - 1 - - - - - -

Polynuclear Aromatics (ppb)

Phenanthrene - - - - - - - - - -
Anthracene - - - - - - - - - -
Fluoranthene - - - - - - - - - -
Pyrene - - - - - - - - - -
Benzo(a)anthracene - - - - - - - - - -
Chrysene - - - - - - - - - -
Benzo(a)pyrene - - - - - - - - - -
Indeno(1,2,3-cd)pyrene - - - - - - - - - -
Benzo(g,h,i)perylene - - . - - - - - - -

Total Recoverable Petroleum Hydrocarbons (ppm)

Total Petroleum Hydrocarbons - - - - - - - - - -
Metals (ppb)
Lead 1 1 1 5U sU 5U 5U 5U 5U 5U

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

Sediment, Surface Water, and QA/QC Samples, Kerosene Analytical Group

Contamination Assessment Report
Trumbo Point Fuel Farm
Naval Air Station Key West
Key West, Florida

Sample Location: W010 ‘011 7002 7003 T004 R002 R003
Trip Blank  Trip Blank  Trip Blank Rinsate Biank Rinsate Blank
Collection Date: 27-MAR-96 27-MAR-96 14-FEB-96 27-MAR-96 31-MAR-96 14-FEB-96 31-MAR-96
Volatile Organic Compounds {ppb)
1,1-Dichloroethene - - 3 3 - 3 -
Methylene chloride - 39 - - - - -
Trichlorofluoromethane - - 1.1 1.1 - 1.1 -
Toluene - - - - - - -

Polynuclear Aromatics (ppb)

Phenanthrene - - NA NA NA - -
Anthracene - - NA NA NA - -
Fluoranthene - - NA NA NA - -
Pyrene - - NA NA NA - -
Benzo(a)anthracene - - NA NA NA - -
Chrysene - - NA NA NA - -
Benzo(a)pyrene - - NA NA NA - -
Indeno(1,2,3-cd)pyrene - - NA NA NA - -
Benzo(g,h,i)perylene - - NA NA NA - -
Total Recoverable Petroleum Hydrocarbons {ppm)

Total Petroleum Hydrocarbons - - NA NA NA - -
Metals (ppb)

Lead 5U sU NA NA NA 1 -
Notes: QA/QC = quality assurance and quality control.

ppb = parts per billion.

- = not detected for this compound.

ppm = parts per miiiion.

U - analyte analyzed for but not detected (concentration is less than instrument detection limit).
NA = not analyzed for this compound.




of 1,000 ppb. TRPH concentrations detected from all sediment samples collected,
D005 (244 ppm), DOO6 (169 ppm), DOO8 (519 ppm), DOOY9 (244 ppm), DO1O (184 ppm),
and D011 (1860 ppm), exceeded the State target level of 50 ppm (see Table 5-4).

The source of PAH, TRPH, and lead contamination in surface water sediment may be
attributed to past oil seepage, bilge water discharges, and particles of lead-
base paint from naval vessels operating at the facility.

5.4 SURFACE WATER CA. Analytical laboratory results of surface water samples
collected in Fleming Key Cut and Man of War Harbor are presented in Table 5-4 and
Appendix F. The sampling locations and results are included on Figures 5-3, 5-4,
and 5-5 with the groundwater data. No compounds were detected in any of the
surface water samples collected except for toluene (1 ppb) in sample WO03 and
methylene chloride (3.9 ppb) in sample WOll. It is likely these compounds are
attributed to activities associated with boats and ships docked at the site.

5.5 FREE-PRODUCT ASSESSMENT. During the 1993 PCA, free product was detected
in monitoring wells KWM-07, KWM-22, KWM-23, KWM-24, MW9-10, MW9-12, MW9-13, MW9-
15, Mw9-17, MW-JP-1, and the fire well located southwest of DFM tank D-2.
Viscous free product having a consistency similar to tar was detected in SB-44
(located near the MOGAS AST), the underground JP-5 pipeline, and an abandoned
Bunker-C 0il pipeline. Viscous free product was also detected in soil boring SB-
101, located mear the basketball court at the USCG facility.

The 1993 PCA showed an extensive area of free product in soil borings and
monitoring wells in the northern part of the TPFF around JP-5 tanks 1, 2, and 3
and DFM tank D-2. The free product, however, did not extend to the seawall.
Free product was observed in three other areas of the TPFF: the area along the
south and west sides of DFM tank D-4; an area in the vicinity of the former DFM
and waste oil tank D-5, near monitoring well MW9-12; and an area surrounding
monitoring well KWM-0l, which was previously reported to contain free product
(Geraghty & Miller, 1987). Free product appeared to extend west from the TPFF
toward the USCG facility, but was not assessed further in that direction. Free
product was also encountered at the USCG facility in SB-101, north of the
basketball court.

In January 1996, Bechtel began installing a gravel trench recovery system with
sumps to remove free product in the vicinity of tanks D-2 and D-4. The
approximate location of the trenches and sumps are shown on Figure 5-6.

During the CA free product was observed in a number of soil borings. Table 5-5
presents a characterization of observed free product during soil boring or
monitoring well installation. After monitoring well installation was completed,
free-product thickness measurements were recorded in all monitoring wells during
the water-level elevation survey conducted on April 16, 1996, and July 30, 1996.
Table 5-6 presents the apparent thickness of free product measured in each
monitoring well where free product was observed.

Figure 5-6 presents the distribution of free product observed in soil borings and
monitoring wells at the site. In some areas, free product observed in borings
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Table 5-5
Free-Product Visual Inspection Data
January through March, 1996
Contamination Assessment Report
Trumbo Point Fuel Farm
Naval Air Station Key West
Key West, Florida
Location Free-Product Description E;t:;\: ;::1 T}:\?;car::z;’

MW-31 Black to dark gray, low to medium viscosity 1.17 teet 2.02 feet
Mw-32 Very dark brown, low to medium viscosity variable 5.33 feet
MW-41 Dark green-brown, medium to high viscosity trace 0.02 feet
Mw-42 Red-brown, low to medium viscosity trace 0.01 feet
Mw-43 Black, high viscosity trace nm
MW-62 Paie yellow-gold, low viscosity trace 0.06 feet
MW-65 Black, high viscosity trace nm
Mw-82 Dark brown, medium viscosity trace nm
*Mw-83 Dark brown to black, high viscosity, degraded trace nm
*MW-86 Very dark brown to black, high viscosity, degraded trace nm
SMwW-97 Very dark red-brawn, high viscasity trace nm
MWg-12 Black, thick, very high viscosity unknown nm
MWwWg-15 Dark red-brown, low to medium viscosity >3 feet 3.28 foet
MWg-1i6 Clear yellow-gold, low viscosity 2.33 feet 2.16 fzet
MWO-17 Red-brown, low to medium viscosity >3 feet 3.10 feet
MWJP-1 Clear golden-orange, low viscosity nm 1.07 feet
MWJP-3 Brown-black, mediurmn viscosity 0.5 feet 0.68 feet
KwM-01 Grayish brown, opaque, very degraded . 0.02 feet 0.10 feet
KWM-07 Red-brown, clear, low viscosity nm 2.85 feet
KWM-22 No description nm 2.47 feet
KWM-23 No description nm 0.93 feet
KWM-24 Yellow-gold, clear, low viscosity nm 2.46 feet
RC-1 Black, opaque, high viscosity nm nm
SB-102 Biack to very dark brown, low viscosity unknown nm
§B-109 Brown, degraded trace nm
SB-122 Grayish brown, opaque, very degraded unknown nm
SB-124 Biack to very dark gray, iow to medium viscosity unknown nm
SB-135 Red-brown, medium to high viscosity trace nm
SB-144 Biue-black, very degraded, opaque unknown nm
SB-157 Yellow-brown to gray, very degraded unknown nm
SB-140 Brown, medium visgosity trace nm

See notes at end of table.
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Table 5-5 (Continued)
Free-Product Visual Inspection Data
January through March, 1996
Contamination Assessment Report
Trumbo Point Fuel Farm
Naval Air Station Key West
Key West, Florida
Location Free-Product Description .E;i?;f:g Tﬁ‘i)f:r: :2;,
SB-158 Brown to grayish brown, very degraded unknown nm
SB-159 Red-brown, medium viscosity trace nm
SB-160 Very dark red-brown, medium to high viscosity unknown nm
SB-166 Yellowish gray, very degraded unknown nm
SB-172 Very dark red-brown to grayish brown, degraded unknown nm
S§B-173 Dark red-brown to yellowish gray, degraded unknown nm
SB-178 Dark brown, very degraded unknown nm
5B-181 Dark red-brown, high viscosity unknown nm
SB-182 Black to dark red-brown, very degraded unknown nm
SB-189 Red-brown, medium to high viscosity trace nm
SB-180 Dark red-brown to biack, high viscosity unknown nm
SB-194 Dark red-brown, high viscosity unknown nm
SB-185 Dark red-brown, high viscosity unknown nm
SB-196 Dark red-brown to black, medium to high viscosity, degraded unknown nm
SB-198 Red-brown to black, medium to high viscosity, degraded unknown nm
SB-199 Red-brown to black, medium to high viscosity, degraded unknown nm
5B8-200 Dark red-brown ta black, medium to high viscosity, degraded unknown nm
5$8-203 Dark red-brown to black, high viscosity, degraded trace nu
58-207 Very dark brown to black, high viscosity, degraded trace nm
S§B-208 Pale gray-brown, very degraded unknown nm
8B8-210 Dark red-brown, high viscosity unknown nm
5B-213 Very dark red-brown to black, high viscosity unknown nm
SB-218 Red-brown, medium viscosity trace nm
§B-219 Very dark brown to black, medium to high viscosity unknown nm
' Estimated thicknesses were measured by visual inspection of a bailer lowered into the well.
? Apparent thickness was measured with an oil-water interface probe. The greatest thickness detected during the field
investigation is presented in this table. :
? Product detected in soil and/or groundwater samples collected prior to monitoring well installation.
Notes: nam = not measured.
> = greater than.
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Table 5-6
Free-Product Measurements

Contamination Assessment Report
Trumbo Point Fuel Farm
Nava! Air Station Key West
Key West, Florida

Apparent Thickness (feet)

Weil Number :
Aprit 16, 1996 July 30, 1996

MW-27 NM 0.23
MW-31 i.52 TR

Mw-32 5.35 2.52
Mw-41 0.08 0.13
Mw-43 TR 0.03
MWw-g2 0.02 TR

MW-65 TR TR

MW.JP-1 0.52 NP

MWUP-3 0.57 0.49
MWg-12 NM NM'

MWg-15 1.48 1.81
MWg-16 1.66 1.89
MWS-17 TR 0.84
KWM-01 0.02 NP

KWM-04 NM .21
KwM-22 2.61 0.82
KWM-23 1.00 0.93
KWM-24 2.27 0.36

' Product in this well has very high viscosity. Oil-water interface probe was damaged

during initial product measurement in this well.

Notes: NM = not measured.
TR = less than 0.01 foot,
NP = no product observed.
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was not observed in monitoring wells installed later at these locations. Product
occurrence and apparent thickness observed in the monitoring wells are apparentcly
influenced by product viscosity and seasonal fluctuations of the water table.

Lower-viscosity product likely migrates into monitoring wells more quickly than
high viscosity product types, which may explain why product observed in soil
borings was not observed later iIn monitoring wells at the same location.

A low viscosity, gold to amber color, product was observed in the area north of
the JP-5 tanks and the area west of tank D-4. A high viscosity black color
product was observed in the former tank D-5 area.

Low to medium viscosity black degraded product was observed in the area of the
oily wastewater pump station on pier D-1, along the fuel lines on piers D-2 and
B-3, and the area west of tank D-3 near Trumbo Road.

Low to medium viscosity, amber to brown color, product was observed in the
vicinity of the basketball court at the USCG facility. A tar-like black color
product was observed in soil borings near the softball field and south of the
basketball court (see Figure 5-6).

In 10 of the 18 monitoring wells with free product, a reduction in the apparent
thickness was observed when the water table was higher on July 30, 1996 (see
Table 5-6). Six monitoring wells, however, exhibited no change or a slight
increase in the measured apparent free-product thickness. One monitoring well
(MW9-12) was not measured on either of the survey dates because of the high
viscosity of the product (see Table 5-6).

5.6 GROUNDWATER ELEVATION SURVEY. Depth to water beneath the site is typically
between 4 and 6 feet bls. Depth-to-water measurements were recorded on two
occasions during the CA field investigation. Presented in Table 5-7 are top-of-
casing elevations, depth-to-water measurements, and water table elevations
recorded on April 16, 1996 and July 29, 1996. Water table elevation contour maps
for these dates are presented on Figures 5-7 and 5-8, respectively. Also
presented in Table 5-7 is the total depth and screened interval of each
monitoring well.

Groundwater elevation data indicate that groundwater has been consistently
flowing radially away from the fuel farm and in a northwest direction. The data
was collected during a 3-month time frame during both dry and wet periods of the
spring and summer seasons. The recorded shallow water table elevations are
approximately 0.50 foot higher in July 1996 than in April 1996.

Comparison of shallow monitoring well water-elevation data and the deeper
monitoring well data indicate mostly an upward vertical hydraulic gradient;
however, the monitoring wells located on the east side of Pier D-1 and the
monitoring wells north of Building D-19 exhibited a downward vertical hydraulie
gradient (see Table 5-7 and Figures 5-7 and 5-8).
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. Table 5-7
Top-ot-Casing and Groundwater Elevations,
April 16, 1996 and July 30, 1996

Trumbo Point Fuel Farm
Naval Air Station Key West
Key West, Florida

Contamination Assessment Report

Aprit 16, 1996 July 30, 1996
Well Total Screened Top-of-Casing
Number Depth interval Elevation Depth to Depth to Water T.able Depth to Depth to Water T.able
(feet bis) {feet bls) (feet NGVD) Product Water Elevation Product Water Elevation
{feet btoc) (feet btoc) (feet NGVD) {feet btoc)  (feet btoc) (feet NGVD)
MW-1D 45 40 to 45 6.59 NA 5.04 1.55 NA 4.93 1.66
Mw-2D 50 45 to 50 6.50 NA 4.67 1.83 NA 4.23 2.27
MW-3D 50 45 to 50 6.12 NA 4.97 1.15 NA 4.46 1.66
MWw-4 13 3t0 13 5.61 NA 4.44 1.17 NA 4.99 0.62
MW-5 13 3013 6.92 NA 5.39 1.53 NA 5.29 1.63
MW-6 13 3to 13 6.17 NA 4.40 177 NA 4.46 1.71
MW-7 13 3t0 13 6.29 NA 4.89 1.40 NA 4.95 1.34
MW-8 13 3t0 13 6.03 NA 5.35 0.68 NA 5.54 0.49
MW-g 13 3to 13 6.17 NA 4.90 1.27 NA 5.27 0.90
MW-10 13 3to 13 8.79 NA 717 1.62 NA 7.45 1.34
MW-11 13 3t013 6.48 NA 5.20 1.28 NA 5.47 1.01
MW-12 13 3to 13 6.77 NA 5.23 1.54 NA 5.82 0.95
MW-13 13 3t 13 5.85 NA 4.70 1.15 NA 4.49 1.36
MW-14 13 3t0 13 5.88 NA 4.79 1.09 NA 4.60 1.28
MW-15 13 3t0 13 5.97 NA 5.01 0.96 NA 4.81 1.16
MW-16 13 3to0 13 6.24 NA 5.32 0.92 NA 5.05 1.19
MW-17 13 3to 13 6.41 NA 5.13 1.24 NA 4.86 1.55
Mw-18 13 3t0 13 6.43 NA 4.99 1.44 NA 472 1.71
MW-19 13 3to 13 6.81 NA 6.24 0.57 NA 6.18 0.63
Mw-20 13 3to 13 6.82 NA 6.20 0.62 NA 6.17 0.65
Mw-21 13 3to 13 6.12 NA 5.10 1.02 NA 5.17 0.95

See notes at end of table.
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Table 5-7 (Continued)
Top-of-Casing and Groundwater Elevations,
April 16, 1996 and July 30, 1996

Trumbo Point Fuel Farm
Naval Air Station Key West
Key West, Florida

Contamination Assessment Report

April 16, 1996 July 30, 1996
Well Total Screened Top-of-Casing
Nurmber Depth interval Elevation Depth to Depth to Water Table Depth to Depth to Water T.able
{feet bls) {feet bls) {feet NGVD) Product Water Elevation Product Water Elevation
(feet btoc) (feet btoc) {feet NGVD) (feet btoc)  (feet btoc) (feet NGVD)
Mw.-22 13 3t0 13 7.05 NA 5.27 1.78 NA 4.86 2.19
Mw-23 13 3to 13 6.05 NA 4.55 1.50 NA 5.10 0.95
MW-24 13 3t0 13 6.52 NA 5.02 1.50 NA 4.72 1.80
Mw.25 13 3to 13 6.98 NA 5.23 1.75 NA 4,72 2.26
Mw-26 13 3t0 13 6.86 NA 495 1.91 NA 4.71 2.15
MwW-27 13 3to 13 7.33 NM NM NM 4.62 4.85 X
Mw-28 13 3to 13 7.64 NA 5.79 1.85 NA 5.06 2.58
Mw-29 13 3to 13 6.89 NA 5.06 1.83 NA 4.49 2.40
MW-30 13 3t013 7.02 NA 5.24 1.78 NA 4.80 2.22
Mw-31 13 3t013 6.73 4.62 6.14 NI NA 4.20 2.53
Mw-32 13 3t013 6.46 4.30 9.65 NI 3.68 6.20 X
Mw-33 13 3t 13 7.83 NA 6.64 1.19 NA 6.42 1.41
Mw-34 13 3to 13 7.01 NA 6.32 0.69 NA 6.40 0.61
MW-35 13 3to 13 6.81 NA 6.17 0.64 NA 6.00 0.81
MW-36 13 3to 13 6.60 NA 5.97 0.63 NA 5.85 0.75
MW-37 10 3t0 10 6.88 NA 6.25 0.63 NA 5.99 0.89
Mw-38 13 3to 13 6.21 NA 5.09 1.12 NA 5.03 1.18
MW-39 13 3t0 13 5.99 NA 4.38 1.61 NA 4.35 1.64
Mw-40 13 3t013 6.15 NA 4.56 1.59 NA 4.13 2.02

See notes at end of table.
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Table 5-7 (Continued)

Top-of-Casing and Groundwater Elevations,
April 16, 1996 and July 30, 1996

Contamination Assessment Report
Trumbo Point Fuel Farm
Naval Air Station Key West
Key West, Florida

Aprit 16, 1996 July 30, 1996
Well Totat Screened  Top-of-Casing
Number Depth Interval Elevation Depth to Depth to Water Table Depth to Depth to Water Table
(feet bls) (feet bis) {feet NGVD) Product Water Elevation Product Water Elevation
{feet btoc) (feet btoc) (feet NGVD) (feet btoc)  (feet btoc) (feet NGVD)
MW-41 13 3to 13 5.83 4.79 487 X 4.44 4.57 X
MW-42 13 3to 13 6.36 NA 5.08 1.28 NA 4.74 1.62
MW-43 13 3to 13 6.21 TR 497 1.24 5.69 5.72 0.49
MW-44 13 31013 6.16 NA 5.12 1.03 NA 497 1.18
MWw-45D 30 2510 30 6.69 NA NM NM NA 397 272
MW-46 13 3t0 13 6.56 NA 5.65 0.91 NA 5.91 0.65
MW-47D 30 25 to 30 5.60 NA 3.99 1.61 NA 3.09 2.51
Mw-48D 30 2510 30 6.80 NA 5.58 1.22 NA 6.78 0.02
MWw-49 13 3to0 13 5.73 NA 450 1.23 NA 421 1.52
MW-50 13 3t0 13 6.04 NA 4.34 1.70 NA 3.83 2.21
MW-51 13 3t013 6.55 NA 5.44 1.1 NA 5.23 1.32
Mw-52 13 3to 13 6.11 NA 5.22 0.89 NA 5.08 1.03
MW-53 13 3to 13 6.20 NA 5.13 1.07 NA 5.15 1.05
MW-54 13 3to 13 6.99 NA 521 1.78 NA 5.03 1.96
MW.-55 13 3to i3 7.04 NA 5.95 1.09 NA 5.86 1.18
MW-56 13 3t0 13 6.29 NA 5.40 0.89 NA 5.45 0.84
MW-57 13 3t0 13 6.25 NA 4.94 1.31 NA 4.95 1.30
Mw.5g 13 310 13 6.16 NA 5.07 1.09 NA 537 0.79
MW-59 13 3t0 13 6.51 NA 5.36 1.15 NA 5.41 1.10

See notes at end of table,
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Table 5-7 (Continued)

Top-of-Casing and Groundwater Elevations,
April 16, 1996 and July 30, 1996

Trumbo Point Fuel Farm
Naval Air Station Key West
Key West, Florida

Contamination Assessment Report

April 16, 1996 July 30, 1996
Well Total ‘Screened  Top-of-Casing
Number Depth Interval Elevation Depth to Depth to Water T.able Depth to Depth to Water T'able
(feet bis) (feet bls) (feet NGVD) Product Water Elevation Product Water Elevation
(teet btoc) {feet btoc) {feet NGVD) (feet btoc)  (feet btoc) (feet NGVD)
MW-60 13 3to 13 7.46 NA 5.68 1.78 NA 5.66 1.80
MW.-61 13 3to 13 7.26 NA 5.39 1.87 NA 5.22 2.04
MW-62 13 3to 13 7.58 6.70 6.72 0.86 TR 5.95 1.63
MW.63 13 3t013 6.59 NA 5.57 1.02 NA 5.20 1.39
MW-64 13 3to 13 6.52 NA 5.66 0.86 NA 6.20 1.32
MW-65 13 31013 6.41 TR 5.17 1.24 TR 4.88 1.53
MW-66 13 3t0 13 6.68 NA 5.62 1.06 NA 5.36 1.32
MwW-67D 30 25 to 30 6.46 NA 5.20 1.26 NA 6.55 -0.09
Mw.68 13 3t013 6.39 NA 5.14 1.25 NA 4.79 1.60
MW-69 13 3t013 6.53 NA 5.12 1.41 NA 4.53 2.00
MW-70 13 3to013 6.57 NA §.31 1.26 NA 5.06 1.61
MW-71D 30 25to 30 6.62 NA 4,90 1.72 NA 6.32 0.30
MW-72 13 3to 13 6.56 NA 4.90 1.66 NA 4.65 1.91
MW-73 13 3t013 6.30 NA 4.72 1.58 NA 4.31 1.99
MW-74D 30 2510 30 7.71 NA 5.92 1.79 NA 5.74 1.97
Mw-78D 30 25 to 30 6.19 NA 4.83 1.36 NA 4.74 1.45
MW-76 13 3to 13 6.23 NA 447 1.76 NA 3.98 2.25
MW-77D 30 2510 30 6.60 NA 4.82 1.78 NA 4.27 2.33
MW-78D 30 25 to 30 7.29 NA 5.40 1.89 NA 5.34 1.95

See notes at end of table.
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Table 5-7 (Continued)

Top-of-Casing and Groundwater Eievations,
April 16, 1996 and July 30, 1996

Contamination Assessment Report
Trumbo Point Fuel Farm
Naval Air Station Key West
Key West, Florida

Aprit 16, 1996 July 30, 1996
Well Total Screened  Top-of-Casing
Number Depth Interval Elevation Depth to Depth to Water T.able Depth to Depth to Water T.able
(feet bls) (feet bls) {feet NGVD) Product Water Elevation Product Water Elevation
{feet btoc) {feet btoc) (feet NGVD) (feet btoc)  (feet btoc) {feet NGVD)
MW.79 13 3to 13 6.24 NA 5.07 117 NA 4,79 1.45
MW-80 13 3to0 13 6.45 NA 5.33 112 NA 5.13 1.32
MWw-81 13 3t0 13 6.14 NA 4.97 1147 NA 4.23 191
Mw.82 13 3t013 6.35 NA 5.22 1.13 NA 5.03 1.32
MW-83 13 3to0 13 6.91 NA 5.93 0.98 NA 5.60 1.31
Mw-g84 13 3to 13 6.18 NA 5.10 1.08 NA 5.18 1.00
Mw-85D 30 25 to 30 6.39 NA 5.07 1.32 NA 4.61 1.78
MW-86 13 3to 13 6.99 NA 6.01 0.98 NA 5.68 1.31
MW-87D 30 25 to 30 5.75 NA 3.83 1.92 NA 3.17 2.58
Mw-88 13 3to 13 6.14 NA 5.04 1.10 NA 4.90 1.24
Mw-89 13 3to 13 573 NA 4.49 1.24 NA 4.12 1.61
MW-90 13 3to 13 6.88 NA 5.73 1.15 NA 5.50 1.38
MwW-91 13 3t0 13 6.61 NA 5.56 1.05 NA 5.24 1.37
Mw-92D 30 25t0 30 - 6.97 NA 5.27 1.70 NA 6.57 0.40
Mw-a3 13 3to 13 6.45 NA 5.29 1.16 NA 4.95 1.50
MW-94 13 3to 13 6.69 NA 5.67 1.02 NA 5.23 1.46
Mw-g5 13 3t0 13 6.34 NA 573 0.61 NA 5.57 0.77
MW-96 13 3to0 13 6.61 NA 5.24 1.37 NA 4.65 1.96
Mw-97 13 3to 13 6.56 NA 5.33 1.23 NA 4.85 1.71
Mw.ag 13 3to 13 6.48 NA 5.62 0.86 NA 5.20 1.28
MW-99 13 3to 13 6.00 NA 5.07 093 NA 4.85 1.15

See notes at end of table.
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Table 5-7 (Continued)

Top-of-Casing and Groundwater Elevations,
April 16, 1996 and July 30, 1996

Contamination Assessment Report

Trumbo Point Fuel Farm
Naval Air Station Key West
Key West, Fiorida

April 16, 1996 July 30, 1996
Well Total Screened Top-of-Casing
Depth Interval Elevation Depth to Depth to Water Table Depth to Depth to Water Table
Number  ccetbls)  (feetbls) (feet NGVD) Product Water Elevation Product Water Elevation
(feet btoc) {feet btoc) (feet NGVD) (feet btoc)  (feet btoc) (feet NGVD)
MW-100 13 3t013 6.90 NA 5.43 1.47 NA 4.69 2.21
MW-101 13 3to 13 6.00 NA 4.93 1.07 NA 4.89 1.11
MW-102 13 3to 13 6.22 NA 5.13 1.09 NA 5.14 1.08
MW-103 13 3to 13 6.70 NA 5.10 1.60 NA 4.74 1.96
MW-104 13 3to 13 6.01 NA 5.02 0.99 NA 4.78 1.23
MW-105 13 3t0 13 5.98 NA 5.28 070 NA 5.05 0.93
MW-106D 30 25 to 30 6.42 NA 5.30 1.12 NA 5.64 0.78
MW-107 13 3t013 6.39 NM NM NM NA 5.05 1.34
MWJP-1 NA NA 8.81 7.50 8.02 X NA 7.42 1.39
MwJP-2 NA NA 9.41 NA 7.63 1.78 NA 7.37 2.04
MWJP-3 NA NA 10.15 8.35 8.92 X 7.39 7.88 X
MwWa-11 NA NA 10.50 NA 9.51 0.99 NA 9.85 0.65
MW9-12 NA NA 9.61 NM NM NM NM NM NM
MW9-13 15 5to 15 6.69 NA 494 1.75 NA 4.51 218
MW9-14 15 5to 15 6.21 NM NM NM NM NM NM
MWg-15 15 5to 15 5.94 4.20 5.68 X 3.50 5.31 X
MW9-16 15 5to 15 5.79 3.93 5.59 X 3.74 5.63 X
MWQ-17 15 5to 15 5.91 TR 4.28 1.63 3.46 4.30 X
KWM-01 NA NA 6.02 4.24 4.26 X NA 4.10 1.92
KWM-02 NA NA 6.18 NA 511 1.07 NA 4.82 1.36

See notes at end of table.
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Table 5-7 {Continued)
Top-of-Casing and Groundwater Elevations,

Aptil 16, 1996 and July 30, 1996

Contamination Assessment Report

Trumbo Point Fuel Farm

Naval Air Station Key West

Yy

Key West, Fiorida

Apiil 16, 1996
Well Total Screened Top-of-Casing
Number Depth interval Elevation Depth to Depth to Water T vater Table
(feet bis) (feet bis) (feet NGVD) Product Water Elevation evation

{feet btoc) {feet bioc) {feet {fest NG
KWM-04 NA NA 7.30 NM NM X
KWM-07 NA NA 7.38 NM NM 2.35
KWM-20 15 v 1to 15 6.79 NA 5.32 1.47 1.49
KWM-21 15 1to 15 6.50 NA 6.01 0.49 0.68
KWM-22 15 1to 15 6.82 6.10 8.71 X
KWM-23 15 0.5t0 15 6.96 5.20 6.20 X
KWM-24 i5 0510 15 6.44 4.38 6.65 X
KWM-25 15 0510 14 7.08 NA 5.29 1 2.25
MWCG-1 NA NA 6.45 NA 5.39 1 1.40
MWCG-2 NA NA 6.68 NA - 538 1 1.55
Notes: bis = below land surface

NGVD = Nationai Geodetic Verticai Datum
btoc = below top of casing

NA = Not Applicable

NM = Not Measured

x = not calculated

TR = Trace measured ( less than 0.01 feet)
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5.7 TIDAL INFLUENCE STUDY.

5.7.1 Purpose and Scope A tidal influence study was conducted teo assess the
effect of tidal fluctuations on groundwater elevations and flow direction at the
site. The study was conducted during a 3%9-hour period to record one ¢r more
tidal cycles when tidal fluctuations were near maximum levels.

5.7.2 Background The tide is the periodic rise and fall of the Earth's water
resulting from gravitational interactions between the Sun, Moon, and Earth.
There are generally two high and two low waters in a day. Tides follow the Moon
more closely than they do the Sun, and the lunar or tidal day is about 50 minutes
longer than the solar day. When the two high waters and two low waters of each
tidal day are approximately equal in height, the tide is said to be semidiurnal.
When there is a relatively large diurnal inequality in the high or low waters or
both, the tide is said to be mixed. Finally, when there is only one high water
and one low water in each tidal day, the tide is said to be diurnal.

When water is falling or moving away from a shoreline, the tide is said to be an
ebb tide. Under conditions when water is rising, the tide is said to be a flood
tide. The time and heights of the rising and falling of the tide can be
predicted based on our knowledge of gravitational interactions. Dailly tide
predictions in the United States are available and are based upon analyses of
tidal observations for periods of at least 1 year, Extreme meteorological
conditions are excluded from the analyses and predictions; therefore, the
predicted tidal heights are those expected under average weather conditions.
Prolonged onshore winds or low barometric pressure can produce higher tidal
levels than predicted. Imn addition, prolonged offshore winds or high barometric
pressure can produce lower tidal levels than predicted.

Exclusive of weather conditions, the astronomical tide is also subject to range
variations. Decreased ranges may be expected near the times when the Moon is in
apogee (farthest from the Earth) or in quadrature (angular separation of the Moon
and Sun from the Earth is 90 degrees; also called Neap tides). Increased ranges
may be expected when the Moon is in perigee (nearest to Earth in its orbit) or
in a new or full position (spring tides). A larger diurmnal range may also result
when the Moon is in its maximum declination (tropic tides). The actual tidal
range will depend upon the extent to which combinations of these positions
reinforce or detract from one another. These range variations based on
astronomical conditions are included in the daily tide predictions.

Groundwater aquifers that are in hydraulic connection with surface water bodies
such as rivers, lakes, oceans, etc., are influenced by fluctuations of the water
bodies. These fluctuations may be the result of tidal influences, flooding,
rainfall, or the influence of manmade control structures such as dams and locks.
During high surface water conditions the aquifer may be recharged, whereas,
during low surface water conditions the aquifer will usually discharge into the
surface water body. In a groundwater aquifer, the effects of surface water
fluctuations will diminish with distance from the source (river, ocean, etc.).

The Lower Keys, including Key West, are overlain by an ocolitic member of the
Pleistocene Miami Limestone, except in those areas where fill material has been
imported. Overlying the oolite to a depth approximately 10 feet bls is a clayey
calcareous fill material dredged from the channel bottom of Fleming Key Cut. The
surficial aquifer is contained within the fill material and oolitic limestone.

TrumPtFF.CAR
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Groundwater at the site is encountered approximately 4 to 5 feet bls. Because
of the high hydraulic conductivity of the limestone, groundwater elevations in
site monitoring wells screened in the oolitic zone of the surficial aquifer are
expected to be significantly influenced by tidal fluctuations. On the other
hand, low permeability in the fill material and the seawall on the north side of
the site are expected to attenuate tidal influences on the water table in the
upper 10 feet of the shallow aquifer.

5.7.3 Tidal Study Methodologies A tidal influence study was conducted at the
USCG facility beginning 16:06 on March 15th, and ending 08:30 on March 17th,
1996. The tidal influence study was conducted between the last quarter and the
new Moon when tidal fluctuations are near maximum levels. Water levels were
monitored for approximately 39 hours at 15-minute intervals using a data logger
and pressure transducers. Pressure transducers were placed in five shallow and
two deep monitoring wells and in the harbor adjacent to Pier D-3 to monitor tidal
fluctuations in open water for comparison with water levels recorded in the
monitoring wells. The top-of-casing elevation at each monitoring station was
surveyed and referenced to a benchmark at the site.

Shallow monitoring wells are screened across the water table predominantly in the
clayey calcareous fill material, which ranges from approximately 5 feet to 10
feet in thickness. The shallow wells have 10-foot screen intervals that
penetrate approximately 2 to 3 feet into the oolitic limestone below the clayey
fill. Deep monitoring wells at the site are screened in the oolitic limestone.
Deep monitoring wells MW-67D and MW-48D extend to a total depth of 30 feet bls
with a 53-foot screen interval from 25 to 30 feet bls. A hydrogeological cross
section of the tidal influence study area showing site lithology,well locations,
screen intervals, and water table elevations are presented on Figure 5-9.

5.7.4 Tidal Influence Study Results Water-level data recorded in the harbor
during the tidal influence study (Table 5-8) indicate the tidal cycle at the site
is semi-diurnal (two high tides and two low tides of similar magnitude in a 24-
hour period). Water-level elevations plotted at 1l5-minute time intervals show
deep monitoring wells MW-67D and MW-48D which are screened in the oolitic
limestone were significantly affected by tides (Figure 5-10). Water levels in
deep monitoring well MW-67D fluctuated approximately 1.5 feet, exceeding those
in the harbor (0.9 foot) and in MW-48D (0.6 foot). Water-level fluctuations in
the deep wells showed a time lag with tidal fluctuations in the harbor ranging
from 0 to 30 minutes.

Water-level elevation and elapsed time data in shallow wells MW-37, MW-64, MW-65,
MW-68, and MW-69 show tidal influence is minimal in monitoring wells MW-65, MW-
68, and MW-69, and significantly attenuated in monitoring well MW-37 (Figure
5-11). MW-64 water-level elevation data, however, show significant water-level
fluctuations corresponding to the first flood tide and second ebb tide of the
semi-diurnal cycle. The water level in well MW-64 rose during the first flood
tide (0 to 165 minutes elapsed time), but did not fall as the tide ebbed (195 to
570 minutes elapsed time, Figure 5-11 and Table 5-8). The groundwater elevation
remained high during the second flood tide (570 to 975 minutes elapsed time) then
began to fall 60 to 90 minutes before the second ebb tide. This phenomenon was
repeated during the next tidal ecycle.
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Table 5-8
Tidal Study Data,
March 15-17, 1996
Contamination Assessment Report
Trumbo Point Fuel Farm
Naval Air Station Key West
Key West, Fiorida
Elapsed Time Water Table Elevation {feet NGVD)
(minutes) MW67D | Mwes | Mws4 | Mwes | Mwaz | MwaeD | Hambor | mwess

0 0.647 1.03 0.59 1.16 0.22 0.82 0.68 1.42
15 0.704 1.028 0.628 1.16 0.23 0.846 0.797 1.42
30 0.767 1.028 0.677 1.169 0.238 0.871 0.819 1.421
45 0.825 1.028 0.704 1.159 0.243 0.893 0.826 1.421
60 0.882 1.028 0.747 1.157 0.248 0.915 0.87 1.421
75 0.939 1.028 0.802 1.154 0.257 0.939 0.913 1.42
90 0.989 1.028 0.859 1.154 0.267 0.961 0.914 1.42
105 1.034 1.028 0.926 1.182 0.275 0.979 0.929 1.419
120 1.078 1.03 0.997 1.152 0.284 0.996 0.975 1.418
135 1.116 1.031 1.058 1183 0.285 1.008 0.981 1.418
150 1.161 1.033 1.116 1.182 0.305 1.03 0.986 1.419
165 1.186 1.034 1.146 1.162 0.313 1.041 0.999 1.419
180 1.198 1.035 1.168 1.183 0.323 1.044 0.997 1.42
195 1.211 1.035 1.187 1.153 0.334 1.048 0.975 1.42
210 1.199 1.037 1.203 1.163 0.343 1.045 0.946 1.419
225 1.18 1.037 1.222 1.15 0.353 1.031 0.892 1.417
240 1.142 1.038 1.241 1.182 0.361 1.023 0.998 1.419
255 1.104 1.039 1.247 1.152 0.37 1.001 0.937 1.419
270 1.053 1.039 1.249 1.153 0.375 0.983 0.882 1.419
285 0.983 1.041 1.257 1.152 0.307 0.954 0.838 1.419
300 0.926 1.042 1.268 1.153 0.386 0.933 0.785 1.42
315 0.85 1.041 1.276 1.152 0.389 0.903 0.759 1.417
330 0.793 1.041 1.293 1.152 0.391 0.878 0.711 1.419
345 0.704 1.041 1.304 1.152 0.391 0.846 0.662 1.419
360 0.615 1.042 1.304 1.153 0.389 0.807 0.634 1.4189
375 0.527 1.042 1.304 1.153 0.385 0.772 0.591 1.419
380 0.444 1.041 1.323 1.153 0.382 0.74 0.548 1419
405 0.349 1.042 1.323 1.153 0.375 0.705 0.493 1.419
420 0.254 1.044 1.339 1.154 0.371 0.662 0.448 1.419
435 0.178 1.044 1.342 1.154 0.364 0.832 0.374 1.419
450 0.108 1.045 1.363 1.156 0.357 0.603 0.35 1.419
465 0.032 1.046 1.355 1.189 0.352 0.575 0.305 1.421
480 -0.044 1.046 1.363 1.189 0.345 0.541 0.284 1.421
495 -0.107 1.046 1.358 1.16 0.339 0.519 0.284 1.421
510 -0.171 1.048 1.358 1.161 0.334 0.492 0.224 1.421
525 -0.215 1.048 1.35 1.163 0.327 0.477 0.218 1.423
540 -0.259 1.046 1.385 1.161 0.32 0.452 0.206 1.421
See notes at end of tabie.
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Table 5-8 (Continued)
Tidal Study Data,
March 15-17, 1996
Contamination Assessment Report
Trumbo Point Fuel Farm
Naval Air Station Key West
Key West, Florida
Elapsed Time Water Table Elevation (feet NGVD)

(minutes) MW-67D | MW-65 | MW-64 | MW-68 | MW7 | Mw-48D | Harbor | MW-69
555 -0.291 1.045 1.399 1.161 0.313 0.447 0.196 1.421
570 -0.31 1.048 1.388 1.163 0.308 0.433 0.106 1.424
585 -0.316 1.046 1.366 1.164 0.301 0.433 0.213 1.423
600 -0.323 1.048 1.388 1.165 0.294 0.436 0.214 1.424
615 -0.291 1.046 1.358 1.165 0.287 0.45 0.231 1.423
630 -0.24 1.046 1.371 1.167 0.282 0.466 0.268 1.424
645 -0.183 1.045 1.358 1.165 0.276 0.494 0.33 1.424
660 -0.152 1.044 1.369 1.164 0.269 0.512 0.339 1.423
675 -0.139 1.044 1.35 1.163 0.265 - 0512 0.354 1.423
690 -0.12 1.044 1.325 1.165 0.26 0.521 0.383 1.423
705 -0.063 1.044 1.314 1.165 0.256 0.548 0.415 1.424
720 0 1.044 1.312 1.165 0.252 0.568 0.452 1.424
735 0.064 1.042 1.32 1.165 0.247 0.593 0.48 1.423
750 0.127 1.041 1.338 1.163 0.245 0.618 0.502 ’ 1.421
765 0.178 1.041 1.358 1.161 0.242 0.639 0.53 1.421
780 0.222 1.039 1.314 1.16 0.241 0.654 0.554 1.42
795 0.273 1.038 1.32 1.157 0.241 0.676 0.587 1.419
810 0.336 1.037 1.323 1.186 0.242 0.698 0.612 1.419
825 0.406 1.035 1.309 1.153 0.242 0.723 0.631 1.417
840 0.47 1.037 1.314 1.153 0.245 0.747 0.668 1.417
855 0.495 1.037 1.301 1.153 0.249 0.762 0.686 1.417
870 0.533 1.034 1.274 1.149 0.249 0.773 0.69 1.416
885 0.571 1.035 1.233 1.15 0.253 0.791 0.697 1.416
900 0.603 1.034 1.217 1.148 0.257 0.799 0.706 1.414
915 ' 0.634 1.035 1.135 1.148 0.26 0.817 0.715 1.414
830 0.672 1.035 1.097 1.146 0.265 0.831 0.763 1.413
945 0.717 1.038 1.032 1.146 0.268 0.848 0.76 1.412
960 0.758 1.038 0.978 1.142 0.274 0.859 0.786 1412
975 0.793 1.038 0.802 1.141 0.279 0.878 0.847 1.41
990 0.806 1.041 0.845 1.139 0.282 0.878 0.797 1.41
1005 0.774 1.042 0.81 1.141 0.287 0.871 0.778 1.412
1020 0.723 1.042 0.747 1.139 0.295 0.853 0.756 1.41
1035 0.704 1.045 0.693 1.141 0.298 0.848 0.739 1.41
1050 0.672 1.048 0.628 1.141 0.302 0.835 0.667 1.41
1065 0.647 1.049 0.653 1.143 0.311 0.828 0.693 1.41
1080 0.609 1.052 0.628 1.143 0.312 0.805 0.672 1.41
1095 0.577 1.052 0.582 1.143 0.309 0.792 0.667 1.412
See notes at end of table.
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Table 5-8 (Continued)
Tidal Study Data,
March 15-17, 1996
Contamination Assessment Report
Trumbo Point Fuel Farm
Naval Air Station Key West
Key West, Florida
Elapsed Time Water Table Elevation (feet NGVD)

(minutes) MW67D | Mwes | Mws4 | MW-e8 | Mw37 | MwasD | Habor | Mw-eo
1110 0.533 1.053 0.544 1.143 0.312 0.774 0.661 1.41
1128 0.482 1.085 0.501 1.145 0.319 0.759 0.566 1.41
1140 0.425 1.055 0.465 1.142 0.311 0.736 0.58 1.41
1155 0.374 1.056 0.463 1.148 0.315 0.718 0.613 1.413
1170 0.317 1.059 0.422 1.182 0.317 0.69 0.526 1.414
1185 0.26 1.059 0.392 1.148 0.304 0.664 0.436 1.414
1200 0.241 1.057 0.373 1.15 0.301 0.653 0.486 1.413
1215 0.178 1.06 0.319 1.149 0.293 0.635 0.401 1.413
1230 0.183 1.06 0.403 1.15 0.293 0.624 0.426 1412
1245 0.121 1.06 0.379 1.16 0.301 0.613 0.387 1.416
1260 0.089 1.059 0.371 1.149 0.289 0.599 0.392 1414
1275 0.07 1.059 0.365 1.149 0.28 0.59 0.467 1.414
1290 0.083 1.058 0.33 1.15 0.287 0.599 0.414 1.414
1305 0.089 1.059 0.305 1.154 0.264 0.595 0.383 1.416
1320 0.102 1.057 0.343 1.152 0.269 0.607 0.44 1.414
1335 0.086 1.063 0.379 1.153 0.272 0.606 0.425 1.414
1380 0.086 1.066 0.373 1.153 0.267 0.604 0.401 1.414
1365 0.102 1.07 0.436 1.154 0.274 0.614 0.46 1416
1380 0.127 1.071 0.463 1.156 0.268 0.621 0.445 1.416
1395 0.184 1.072 0.498 1.153 0.26 0.642 0.57 1.416
1410 0.229 1.071 0.498 1.154 0.252 0.661 0.541 1.421
14285 0.305 1.07 0.555 1.16 0.256 0.693 0.568 1.423
1440 0.374 1.07 0.541 1.154 0.253 0.718 0.638 1.421
1455 0.438 1.07 0.615 1.154 0.26 0.748 0.69 1.421
1470 0.495 1.07 0.655 1.154 0.264 0.767 0.682 1.421
1485 0.552 1.07 0.696 1.156 0.265 0.791 0.682 1.421
1500 0.622 1.071 0.734 1.156 0.271 0.817 0.772 1.421
1515 0.71 1.07 0.788 1.157 0.275 0.849 0.745 1.421
1830 0.78 1.068 0.842 1.154 0.282 0.881 0.921 1.42
1545 0.856 1.068 0.894 1.162 0.289 0.9 0.876 1.419
1560 0913 1.068 0.948 1.18 0.294 0.931 0.883 1.419
1575 0.977 1.07 1.005 1.15 0.302 0.855 0.942 1.417
1590 1.046 1.07 1.049 1.15 0.311 0.983 0.926 1.419
1605 1.1 1.072 1.07 1.182 0.318 1.012 0.997 1.419
1620 1.161 1.072 1.084 1.162 0.328 1.03 0.988 1.419
1635 1.205 1.074 1.097 1.152 0.337 1.049 1.034 1.417
1650 1.249 1.075 1.108 1.162 0.348 1.059 1.025 1.417
See notes at end of table.
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Table 5-8 (Continued)
Tidal Study Data,
March 15-17, 1996
Contamination Assessment Report
Trumbo Point Fuel Farm
Naval Air Station Key West
Key West, Florida
Elapsed Time Water Table Elevation (feet NGVD)

(minutes) MW-67D | MW65 | MW64 | MW-68 | MW-37 | MW-48D | Harbor | MW-69
1665 1.275 1.075 1.116 1.152 0.357 1.058 1.001 1.417
1680 1.306 1.074 1.127 1.148 0.367 1.059 1.042 1.413
1685 1.338 1.077 1.135 1.148 0.376 1.059 0.988 1.414
1710 1.319 1.078 1.146 1.149 0.387 1.059 1.061 1.414
1725 1.281 1.079 1.157 1.149 0.397 1.059 0.973 1.414
1740 1.243 1.079 1.168 1.149 0.405 1.059 0.957 1.413
1755 1.218 1.081 1.171 1.15 0412 1.0585 0.966 1.414
1770 1.142 1.082 1.176 1.15 0.418 1.026 0.854 1.416
1785 1.072 1.082 1.178 1.15 0.423 0.997 0.866 1.414
1800 1.008 1.081 1.187 1.149 0.427 0.968 0.804 1.413
1815 0.945 1.082 1.187 1.15 0.429 0.947 0.807 1.414
1830 0.875 1.083 1.187 1.183 0.43 0.8922 0.763 1.416
1845 0.793 1.083 1.187 1.152 0.429 '0.884 0.693 1.414
1860 0.704 1.083 1.19 1.183 0.427 0.849 0.684 1.416
1875 0.615 1.085 1.192 1.183 0.422 0.814 0.627 1.416
1890 0.527 1.083 1.203 1.153 0.418 0.774 0.559 1.414
1805 0.425 1.083 1.209 1.153 0.411 0.738 0.517 1.414
1920 0.336 1.083 1.209 1.154 0.405 0.697 0.456 1.416
1935 0.241 1.083 1.219 1.154 0.398 0.662 0.397 1.414
1950 0.159 1.083 1.217 1.156 0.393 0.628 0.397 1.416
1965 0.076 1.083 1.2 1.188 0.385 0.595 0.364 1.417
1980 0.007 1.083 1.198 1.16 0.379 0.561 0.324 1.419
1895 -0.057 1.085 1.18 1.163 0.372 0.543 0.294 1.419
2010 -0.095 1.083 1.187 1.163 0.367 0.528 0.308 1.419
2025 -0.133 1.079 1.185 1.16 0.361 0.514 0.272 1.416
2040 -0.177 1.082 1.184 1.163 0.354 0.496 0.262 1.419
20585 -0.196 1.082 1.184 1.163 0.348 0.49 0.223 1.419
2070 -0.215 1.081 1.173 1.163 0.342 0.484 0.256 1.417
2085 -0.221 1.081 1.173 1.164 0.335 0.483 0.262 1.419
2100 -0.221 1.081 1.173 1.165 0.328 0.483 0.275 1.42
2115 -0.202 1.079 1.165 1.164 0.323 0.495 0.213 1.419
2130 -0.133 1.079 1.157 1.164 0.316 0.523 0.313 1.42
2145 -0.076 1.079 1.154 1.165 0.312 0.548 0.343 1.42
2180 -0.031 1.079 1.154 1.164 0.306 0.564 0.438 1.419
2175 0.007 1.077 1.162 1.161 0.301 0.578 0.456 1.417
2180 0.045 1.078 1.154 1.163 0.298 0.593 0.46 1.419
2205 0.096 1.074 1.157 1.159 0.294 0.611 0.507 1.416
See notes at end of table.
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Table 5-8 (Continued)
Tidal Study Data,
March 15-17, 1996
Contamination Assessment Report
Trumbo Point Fuel Farm
Naval Air Station Key West
Key West, Florida
Elapsed Time Water Table Elevation (feet NGVD)

(minutes) MW-67D | Mw-es | Mws4 | Mwe8 | MW-37 | Mw-4gD | Harbor MW.-69
2220 0.159 1.074 1.157 1.1589 0.29 0.636 0.537 1478
2235 0.216 1.075 1.16 1.157 0.287 0.857 0.562 1.446
2250 0.279 1.074 1.162 1.157 0.286 0.684 0.557 1414
2265 0.362 1.072 1.186 1.156 0.286 0.714 0.632 1.413
2280 0.431 1.072 1.16 1.153 0.284 0.74 0.634 1.413
2295 0.495 1.071 1.18 1.152 0.287 0.769 0.709 1.41
2310 0.558 1.071 1.154 1.18 0.289 0.79 0.723 1.4%
2325 0.622 1.07 1.135 1.149 0.291 0.817 0.735 1.41
2340 0.685 1.07 1.1 1.148 0.294 0.837 0.761 1.409
2355 0.736 1.07 1.103 1.149 0.3 Q.86 0.79 1.409
2370 0.799 1.07 1.065 1.148 0.304 0.881 0.819 1.409
2385 0.85 1.671 1.019 1.145 0.305 0.903 0.794 1.409
2400 0.894 1.07 0.918 1.148 0.312 0.924 0.866 1.407
2415 0.926 1.071 0.916 1.145 0318 0.936 0.869 1.408
Notes: NGVD = National Geodetic Vertical Datum of 1829.
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The reason shallow monitoring well MW-64 is so strongly influenced by tidal
fluctuations appears to be because most of the well screen (approximately 70
percent) is in the limestone. Lithologic logs indicate shallow well MW-64
penetrates approximately 7 feet into the oolitic limestone below the clayey fill
material, which is less than 6 feet thick in this area.

Shallow monitoring well water-level elevation data indicate that a reversal in
groundwater flow direction may occur at the site in the vicinity of well MW-64.
The groundwater flow direction at the water table, which is generally westward
toward the harbor, is shown by the elevation data on Figure 5-11. Monitoring
wells farther inland have higher water-level elevations than wells closer to the
harbor. However, during approximately 12.5 to 13.5 hours of the tidal cycle (180
to 915 minutes and 135 to 945 minutes elapsed time), the water-level elevation
was higher in MW-64 than in MW-65 and MW-68, which are farther inland. Water-
level fluctuations in well MW-37 are significantly less than those in well MW-64
and, apparently, are not large enough to cause reversals in groundwater flow
direction near well MW-37.

5.8 PUMPING TEST.

5.8.1 Purpose and Scope Constant-rate pumping tests at the USCG facility were
conducted on March 19th and 20th, and April 1llth and 12th, 1996, to estimate
hydraulic characteristics of the upper and lower zones of the surficial aquifer.
The purpose of the pumping tests was to support the design of a groundwater
treatment system. This section presents the data collected during the pumping
tests, and discusses the hydraulic characteristics used to calculate the capture
zone for the recovery well(s) that may be proposed as part of a groundwater
treatment system.

5.8.2 Background The aquifer characterization pumping tests were conducted on
the north side of the Coast Guard station, south of Fleming Key Cut and east of
Pier D-3 using monitoring wells MW-37, MW-48D, MW-64, MW-65, MW-66, MW-67D, MW-
68, MW-69, MW-96, and MW-97. The surface area in the vicinity of the pumping
test wells primarily consists of asphalt pavement and grass. The seawall north
of the site is constructed of concrete and extends to a depth of approximately
40 feet bls. Locations of pumping well MW-69 and adjacent observation wells MW-
96, MW-97, and MW-66 are shown on Figure 4-2.

5.8.3 Pumping-Test Methodologies Beginning at 20:30 on March 19, 1996, deep
monitoring well MW-67D was pumped at a constant rate of 5 gpm for 540 minutes.
Water levels in pumping well MW-67D and six nearby monitoring wells (MW-65, MW-
64, MW-68, MW-37, MW-48D, and MW-69) were recorded using pressure transducers and
a data logger for the duration of the pumping test. Water levels in the harbor
at the southeast corner of Pier D-3 were also monitored to record open-water
tidal fluctuations. The water level in MW-67D was approximately 6.0 feet bls at
the start of the pumping test.

Beginning at 08:01 on April 11, 1994, shallow monitoring well MW-69 was pumped
at a constant rate of 0.87 gpm for 1,000 minutes. Water levels in pumping well
MW-69 and three adjacent monitoring wells (MW-96, MW-97, and MW-66) were recorded
using pressure transducers and a data logger for the duration of the pumping
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test. Water-level monitoring in all four wells continued for 860 minutes after
the pump was shut off. The water level in MW-69 was approximately 4.6 feet bls
at the start of the pumping test.

5.8.4 Deep Monitoring Well Pumping-Test Results Water-level measurements in
deep and shallow observation wells in the vicinity of pumping well MW-67D
indicate that observation wells were unaffected by pumping during the deep well
pumping test. The water level in shallow observation well MW-65, located 7 feet
west of pumping well MW-67D, fluctuated less than 0.04 foot during the pumping
test and showed little or no response to tidal fluctuations. Water-level
fluctuations in shallow observation wells MW-37 and MW-64, and deep observation
well MW-48D, appear to be related solely to tidal influence. Deep monitoring
well MW-67D was pumped approximately 9 hours at a measured discharge rate of
approximately 5 gpm.

5.8.5 Shallow Monitoring Well Pumping-Test Results Groundwater elevation
measurements from the two observation wells and one pumped well were plotted and
analyzed to calculate transmissivity and storage coefficient values for the
clayey fill material. Water-level data collected at wells MW-69, MW-96, and MW-
97 show a substantial difference in the magnitude of drawdown measured in the
recovery well and the drawdowns measured in the monitoring wells. Pumping test
results are presented graphically as log-log plots of time versus drawdown and
time versus displacement in Appendix G.

5.9 AQUIFER CHARACTERIZATION.

5.9.1 Deep Well Type-Curve Analysis Type curves for an unconfined aquifer
developed by S.P. Neuman and M.S. Hantush were fitted to the data using AQTESOLV
(Geraghty & Miller, 1989). Log-log plots of drawdown versus time data for
pumping well MW-67D are shown in Appendix G (Figures G-1 and G-2).

Drawdown data from pumping well MW-67D did not fit well with the type curves;
however, best-fit curves were used to obtain a rough estimate of aquifer
parameters. Factors that may have contributed to the deviation from typical
time-drawdown response curves in the well include lithological variations between
the limestone and overlying fill material, well inefficiency, and variations in
permeability or porosity within the oolitic limestone.

Values for transmissivity (T), storativity (S), and specific yield (sy) were
obtained by matching the data with the Neuman type curve using a compressibility
factor (B) of 0.001 for water in the aquifer. The Neuman type-curve solution
assumes a partially penetrating well in an unconfined aquifer and the Hantush
curve assumes there is a confining layer with leakage occurring. Estimated
values of T for all of the solutions was approximately 50 square feet per day
(ft?/d). The estimated value for both S and s, was 1.5x107°. The calculated T
value gave a reasonable hydraulic conductivity (K) value for porous limestone of
1.63 feet per day (ft/d) or 12.2 gallons per day per foot (g/d/ft). Typical K
values for limestone range from 1072 to 10 g/d/ft (Freeze and Cherry, 1979).

Well-recovery data was not collected in the pumping well because the pump failed
and shut down during the night when the equipment was unattended.
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5.9.2 Shallow Well Type-Curve Analysis Type curves for an unconfined aquifer
developed by S.P. Neuman (1975) were fitted to the data using AQTESOLV (Geraghty
& Miller, 1989). Log-log plots of drawdown data for observation wells MW-96 and
MW-97 throughout the duration of pumping are shown in Appendix G (Figures G-3 and
G-4).

Drawdown data from pumping well MW-69 were not fitted to type curves because
lithologic variations in the screened interval are not representative of the
clayey £ill material. MW-69 is screened approximately 3 feet into the limestone,
which is much more transmissive than the overlying fill material. Water from the
underlying limestone, therefore, flowed to the pumping well at a higher rate than
water in the fill material, giving the aquifer the appearance of having higher
values for the estimated aquifer parameters.

Values for T, S, and s, were obtained by matching the data with the type curves
using a B of 0.001 for water in the aquifer. Estimated values of T range from
174.2 ft?/d in MW-96 to 334.7 ft?/day in MW-97 for an average value of 254.5
ft?/d. Values for § range from 0.007 to 0.013 for an average of 0.010. Values
for s, range from 0.006 to 0.011 for an average of 0.009. Using the value of T
estimated from the pumping test data, however, did not give reasonable K values
for the clayey fill material. Typical K values for clay deposited in a marine
environment range from 1075 to 1072 g/d/ft (Freeze and Cherry, 1979).

Well-recovery data, however, give a much more reasonable value for hydraulic
conductivity than do the pumping test data. Recovery data from well MW-69 were
entered into the AQTESOLV program using the formula developed by Bouwer and Rice
(1976) for estimating K in unconfined aquifers with completely or partially
penetrating wells. A log-log, time versus displacement plot of the recovery data
in pumping well MW-69 is shown in Appendix G (Figure G-5). The calculated value
of K using the Bouwer and Rice method was 2.0x107° feet per minute or 2.15x107?
g/d/ft. Inserting this K value into the equation:

T = Kb €D

where:

= aquifer thickness (10 feet); then,
(0.215 gs/d/ft) (10 feet); or,
2.15 g/d

H o
I

5.10 HYDRAULIC GRADIENT AND GROUNDWATER FLOW VELOCITY. The hydraulic gradient
and groundwater flow direction were assessed in both the shallow water table zone
and deep zone using groundwater elevations in site monitoring wells. Shallow
monitoring wells have screen intervals typically from 3 feet to 13 feet bls.
Deep monitoring wells are screened from 25 feet to 30 feet bls. The hydraulic
gradient was calculated using the following equation:

TrumPtFF.CAR
ASW.09.96 5-60



i=h/d (2)

where:

i = hydraulic gradient (feet per foot [ft/ft])

b = hydraulic head difference between two monitoring points parallel with
groundwater flow direction

d = distance between gradient monitoring points (feet)

5.10.1 Shallow Zone Hydraulic Gradient Groundwater levels measured on April 16,
1996, were used to calculate a range for the hydraulic gradient of the water
table at the site. The hydraulic gradient in the shallow zone is lowest in the
southwest area of the fuel farm between Tank D-3 and Building B-48, Therefore,
using the equation:

i=h/d (3

where:

=
li

0.19 foot hydraulic head difference between monitoring points MW-40 and
MW-7 (1.59 feet minus 1.40 feet)

d = 225 feet

i = 0.19 foot / 225 feet

i = 8,0x107* fr/ft
The greatest shallow zone hydraulic gradient is in the north central area of the

fuel farm approximately 100 feet east of Tank D-1. Therefore, using equation

(3),

h = 0.89 foot hydraulic head difference between monitoring points MW-534 and
MW-56 (1.78 feet minus 0.89 foot)
d = 90 feet

i = 0.89 foot / 90 feet

i = 1.0x107% fr/ft

5.10.2 Deep Zone Hydraulic Gradient The hydraulic gradient in the deep zone over
most of the site is approximately 1.0x107° fr/ft.

The hydraulic gradient in the deep zone is lowest in the north central area of
the USCG facility north of the basketball court. Terefore using equation (3),

h = 0.04 foot hydraulic head difference between monitoring points MW-67D
and MW-48D (1.26 feet minus 1.22 feet)
d = 160 feet
i = 0.04 foot / 160 feet
i = 2.5x107" fr/ft
TrumPtFF.CAR
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5.10.3 Shallow Zone Groundwater Flow Velocity By calculating the hydraulic
conductivity, hydraulic gradient, and effective porosity, the average pore water
velocity (v) can be estimated from the relationship:

v=Kxi/n, (4

where:

average linear pore water velocity in ft/day,
hydraulic conductivity in ft/day,

= hydraulic gradient in ft/ft, and

= effective porosity in percent.

i

v
K
i
ne

The shallow zone K value calculated from pumping test well recovery data equals
2.15x107! g/d/ft or 2.88x107% ft/day.

The predominant lithology of the shallow water table aquifer is fill material
consisting primarily of calcareous mud (clay- and silt-size particles);
therefore, an effective porosity of 45 percent or 0.45 was estimated for the
shallow aquifer (Freeze and Cherry, 1979).

K = 2.88x107% ft/d

i = 8.0x10™ ft/ft (smallest gradient)
i = 1.0x107% ft/ft (largest gradient)
n, = 0.45

Substituting these parameters into equation (4) gives a range of v from 5.12x107°
ft/d to 6.4x107% ft/d.

5.10.4 Deep Zone Groundwater Flow Velocity The deep zone hydraulic conductivity
value calculated from pumping test well recovery data equals 12.2 g/d/ft or 1.63
fr/d.

The predominant lithology of the deep zone of water table aquifer is oolitic
limestone; therefore, an effective porosity of 20 percent or 0.20 was estimated
for the shallow aquifer (Freeze and Cherry, 1979).

= 1.63 ft/d

2.5x107* ft/ft (smallest gradient)
1.0x107% ft/ft (largest gradient)
= 0.20

K
i
i
ne

Substituting these parameters into equation (4) gives a range of v from 2.04x107®
ft/d to 8.15x1073 ft/d.

5.11 AQUIFER TEST CONCLUSIONS. Hydraulic conductivity data were calculated for
the clayey fill material and underlying limestone aquifer using shallow pumping
well recovery data and transmissivity values from type-curve analysis of deep
well pumping data. Water-level elevation data were used to calculate hydraulic
gradients in the shallow and deep zones of the water table. Hydraulic conductiv-
ity and water-level elevation data were used to calculate groundwater flow
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e,

velocity in both the shallow and deep zones of the water table aquifer. The
results illustrate substantial differences between the clayey fill material and
the underlying limestone of the oolitic Miami Limestone.

Plots of the corrected drawdown data from shallow observation wells MW-96 and MW-
97 are uncharacteristic of an aquifer with radial flow to a pumped well. The
drawdown data indicates the existence of a zone of higher hydraulic conductivirty.
Flow into the shallow wells from the underlying oolitic limestone is believed to
be the explanation for the high transmissivity values calculated from the pumping
test data.

The aquifer parameters calculated in this section represent estimates. The
numbers provide a conceptual picture for the local aquifer conditions at the TPFF
and USCG site, but should not be viewed as precise values.
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6.0 SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

6.1 SUMMARY. Based on the findings of the CA field investigations and

laboratory analytical results, the following is a summary of existing conditions
at the site.

Aguifer Characteristics and Hydrogeologic Parameters Summary.

The sediments encountered during drilling operations are generally
composed of silty clay, oolitic lime mud, and oolitic limestone.

Groundwater beneath the site was encountered at depths of approximately
4 to 6 feet bls and is classified as G-III.

The direction of groundwater flow in the surficial zone has consistent-
ly been radially away from the TPFF and toward the northwest on the

piers.

The average hydraulic gradient in the shallow zone at the site ranges
from 8x107% to 1x107? ft/ft.

The average hydraulic gradient in the deep zone at the site ranges from
2.5810™" to 1x107° fr/ft.

The hydraulic conductivity in the shallow zone at the site is 2.88x1072
fc/d.

The hydraulic conductivity in the deep zone at the site is 1.63 ft/d.

The shallow zone pore water velocity ranges from 5.12x107° to 6.4x107*
fr/d.

The deep zone pore water velocity ranges from 2.04x107% to 8.15x107°
fr/d.

Soil CA Summary.

TrumPtFF.CAR
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Five areas of excessively contaminated soil were identified by 0OVA
headspace analyses. The largest areal extent of soill contamination is
located immediately north of the JP-5 tanks. Other areas of excessive-
ly contaminated soil included Pier D-2 in the vicinity of Building 105,
the area around the basketball court and softball field, the west end
of Pier D-1, and the east end of Pier D-1 (see Figure 5-1).

Four areas of excessively contaminated soil were identified by
laboratory analysis. TRPH concentrations in soil exceed the Chapter
62-770, FAC, target level of 50 ppm in the former tank D-5 area, the
area around tank D-21, the area of the oil-water separator, and the
area of the oily-waste water pump station on Pier D-1.

The sediment sample analytical data collected from the surface water

bodies adjacent to the site indicate no detections above the detection
limit for VOCs and EDB, however, elevated concentrations of PAH, TRPH,
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and lead were detected in some or all of the samples. The source of
contamination in surface water sediment may be attributed to past oil
seepage, bilge water discharges, and particles of lead-based paint from
naval vessels operating at the facility.

Groundwatery CA Summarvy.
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Two areas of total VOA contamination in groundwater were identified
during the CA. One large area is in the northeast part of the fuel
farm in the wvicinity of the JP-5 tanks. The highest total VOA
concentrations in this area were observed in MW-4 (1,193 ppb) and MW-60
(670 ppb), which exceeded the 50 ppb State target level. The second
smaller area is on the north side of Pier D-1 in the vicinity of the
oily-wastewater pipelines. Total VOA concentrations observed in MW-15
(87.2 ppb) exceeded the 50 ppb State target level (see Figure 5-2).

The benzene contamination plume overlaps the area of total VOA contami-
nation and is generally in the same location. The area of benzene
contamination includes the former AVGAS AST area occupied by tanks D-15
through D-18 and the associated pipelines (see Figure 5-2). The
highest benzene concentrations were in the groundwater samples
collected from MW-4 (990 ppb) and MW-60 (620 ppb). This area of
benzene contamination greatly exceeded the Chapter 62-770, FAC, target
level of 1 ppb.

Total naphthalenes concentrations exceeded the Chapter 62-770, FAC,
Class G-1II groundwater target level of 100 ppb in the samples collected
from monitoring wells MW-15 (174 ppb), MW-50 (196 ppb), and MW-55
(1,750 ppb). MW-15 is located on the north side of Pier D-1, MW-50 is
located north of Building D-19 and MW-55 is located north of the JP-5
tank #1 (see Figure 5-3).

Three areas of TRPH contamination in groundwater e: eeding the Chapter
62-770, FAC, target level of 5 ppm were identified (see Figure 5-4).
These areas are associated with samples collected from monitoring wells
MW-55 (157 ppm), KWM-01 (15.7 ppm) and MW-86 (5.1 ppm).

Lead concentrations in all monitoring well samples did not exceed the
Chapter 62-770, FAC, target level of 50 ppb for Class G-II groundwater.

Chlorinated compounds were detected in low concentrations in monitoring
wells in isolated areas of the site.

Free-floating petroleum product was observed in 18 site monitoring
wells during the CA.

No compounds were detected in any of the surface water samples
collected except for toluene (1 ppb) in sample W003 and methylene
chloride (3.9 ppb) in sample well. It is likely these compounds are
attributed to activities associated with boats and ships docked at the
site.

No potable water sources were identified within a 0.25-mile radius of
the site. Water is supplied via aqueduct from the mainland.
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6.2 CONCLUSIONS. Based on the findings of the CA and site conditions, the
following can be concluded:

. Excessive soll contamination in the area of the former AVGAS ASTs and
associated piping is apparently related to leaks or releases from the
ASTs and the fuel lines in the northern area of the TPFF. Overall,
soil contamination is limited to a 1- to 2-foot interval immediately
above the water table.

. The areal extent of groundwater contamination exceeding Chapter 62-770,
FAC, target levels 1is associated with the areas of excessively
contaminated soil.

. The vertical extent of groundwater petroleum contamination appears to
extend to greater than 30 feet of the surficial aquifer. Laboratory
results reported contaminant concentrations in the groundwater samples
collected from wvertical extent well MW-74D (30 feet bls) exceeded
Chapter 62-770, FAC, target levels for total VOAs both before and after
a 3-day overdevelopment alternate procedure.

. The source of groundwater contamination is apparently due to previous
releases from the associated AVGAS fuel pipelines in the vicinity of
the ASTs, releases from pipeline junctions, a release from the oily-
waste water line, and a release from the oily-waste water pump station.

. The sources of chlorinated compounds detected in site groundwater
samples are suspected to be solvents and degreasing agents used at the
site, and compounds used by the analytical laboratory during sample
extraction., Chlorinated compounds de not appear to be a significant
concern at the site.

. There are no potable water wells within a 0.25-mile radius of the site
and drinking water is obtained via aqueduct from .he mainland. The
risk to human health caused by groundwater contamination is extremely
low.

. There is no evidence to indicate that groundwater contaminants are

migrating off the facility. Contamination is moving toward Fleming Key
Cut, but does not appear to be a threat to surface water. For this
reason, groundwater contamination at the site appears to be a low risk
to area fish and wildlife.

6.3 REGCOMMENDATIONS. Based on the findings, conclusions, and interpretations
of the CA, ABB-ES recommends the continued implementation of an interim remedial
action and the development of a remedial action plan (RAP). The primary contami-
nation includes excessively contaminated soil, benzene, total VOAs, naphthalenes,
and TRPH in groundwater. Free-product recovery efforts initiated at the =zite
should be continued. An RAP will be developed to address the requirements of
Chapter 62-770, FAC. One deep monitoring well, screened from 45 to 50 feet bls,
should be installed adjacent to MW-74D during RAP preparation to delineate the
vertical extent of groundwater contamination.
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7.0 PROFESSIONAL REVIEW CERTIFICATION

This GAR was prepared under the direct supervision of a professional geologist
registered in the State of Florida. The work and professional opinions rendered
in this report were conducted or developed in accordance with commonly accepted
procedures consistent with applicable standards of practice. This assessment is
based on the geologic investigation and associated information detailed in the
text and appended to this report referenced in public literature. Recommenda-
tions are based upon interpretations of the applicable regulatory requirements,
guidelines, and relevant issues discussed with regulatory personnel during the
site assessment. If conditions that differ from those described are determined
to exist, the undersigned geologist should be notified to evaluate the effects
of any additional information on this assessment or the recommendations made in
this report. This report meets the criteria set forth in Chapter 492 of the
Florida Statutes with regard to good professional practices as applied to Chapter
62-770, FAC. This CAR was developed for Trumbo Point Fuel Farm, NAS Key West,
Key West, Florida, and should not be construed to apply te any other site.

S
P
Michael J. q&;iﬁams
Professional ologist

P.G. No. 344

/f//%
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1.0 INTRODUCTION

ABB Environmental Services, Inc, (ABB-ES), was contracted by Southern Division,
Naval Facilities Engineering Command (SOUTHNAVFACENGCOM) to conduct a preliminary
contamination assessment (PCA) and develop a Preliminary Contamination Assessment
Report (PCAR) for the Trumbo Point Fuel Farm (TPFF) at Trumbo Point Annex, Naval
Air Station (NAS) Key West, Florida. The scope of services for the work is
described in Contract Task Order (CTO) No. 95, the Plan of Action (POA), and the
Preliminary Contamination Assessment Plan (PCAP) for CTO No. 95.

1.1 PURPOSE. The purpose of the PCA was to assess the extent of petroleum
contamination in soil and groundwater at the TPFF and recommend appropriate site
investigations in accordance with Chapter 17-770, Florida Administrative Code
(FAC), guidelines.

1.2 SCOPE. The scope of services developed to perform the PCA included:

. collection of soil samples and groundwater samples using a Geoprobe™
system,
. assessment of soil contamination by organic vapor analyzer (OVA)

headspace techniques,

. installation of vertical extent monitoring wells to assess the vertical
extent of groundwater contamination at the site,

. laboratory analyses of groundwater samples collected from Geoprobe™
borings and groundwater samples obtained from the vertical extent
monitoring wells and previously installed monitoring wells, and

. reduction and analyses of all data gathered during the PCA to prepare
a PCAR.

The following chapters of the report present the background information, data
compilation, results, conclusions, and recommendations of the PCAR.

TPFFPCAR.TPA
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2.0 SITE DESCRIPTION AND HISTORY

NAS Key West, Monroe County, Florida, is located approximately 150 miles
southwest of Miami. The TPFF is located along the northern shore of Key West,
south of Fleming Key Cut (Figure 2-1). The TPFF is bordered on the north by
Fleming Key Cut, on the west by a U.S. Coast Guard (USCG) facility, on the east
by Mustin Street, and on the south by Whiting Avenue (Figure 2-2). Piers D-1,
D-2, and D-3, located at the USCG facility, serve as a fuel depot for ships and
aircrafc.

The TPFF has been used as a fuel storage and distribution point since 1942
(Envirodyne Engineers, Inc., 1985). Fuels reported to have been stored and
transported at the site include No. 6 fuel o0il, Bunker C oil, diesel fuel,
aviation gasoline (AVGAS), JP-4 and JP-5 jet fuels, motor gasoline (MOGAS), waste
oil, and hydraulic fluids (Geraghty & Miller, 1987). According to Navy
personnel, the TPFF is currently used to store and dispense diesel fuel marine
(DFM), JP-5 fuel, and MOGAS.

The TPFF is the location of several aboveground storage tanks (ASTs), associated
piping, and various pumphouses used to transport fuel from the ASTs (Figure 2-2).
The site entrance is located along Trumbo Road near Building D-19. Building D-19
is used as an office and storage facility by site persommel. Buildings D-3A,
D-15 through D-18, D-22 through D-25, D-26, and D-29 are pumphouses, which are
now used or were formerly used to transport fuel from the site. The TPFF is
surrounded by an 8-foot high chain-link fence. A concrete seawall extends along
the northern perimeter of the site. The seawall is approximately l-foot thick
and extends to a depth of approximately 15 to 20 feet below land surface (bls).

Parts of the USCG facility were investigated during this preliminary assessment.
Details of features at the USCG facility will be discussed in later sections.

2.1 ABOVEGROUND STORAGE TANKS. There are eight active and two inactive ASTs at
the TPFF. AST volumes and construction details are presented in Table 2-1.
Three JP-5 jet fuel tanks (tanks 1 through 3) are located in the north central
and northeastern sections of the site. Tanks 1, 2, and 3 are operated by Key
West Pipeline Company. Tanks D-1 through D-3, located along the western margin
of the TPFF, are maintained by Avantra, Inc., and are used to store DFM. A
20,000-gallon MOGAS AST is located west of DFM tank D-2 at the western edge of
the TPFF. A 1,000-gallon diesel AST is located on the east side of Building D-29
at the eastern edge of the TPFF. Two inactive DFM ASTs, tanks D-4 and D-6, are
located in the central and southern sections of the TPFF, respectively.

Several ASTs, which formerly contained fuel, have been removed from the site.
Eleven AVGAS tanks, installed in 1942 were abandoned in the 1late 1940's
(Envirodyne Engineers, Inc., 1985). The locations of these former AVGAS tanks
are not known. DFM ASTs D-5 and D-7, located in the southeast part of the site,
were removed in 1985. Two 15,000-gallon MOGAS tanks located north of Building
D-19 were removed in 1992 and replaced with the 20,000-gallon MOGAS tank
currently in use.

TPFFPCAR.TPA
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Table 2-1
Storage Tank Data
Preliminary Contamination Assessment Report
Trumbo Point Fuel Farm
Naval Air Station Key West
Trumbo Annex, Key West, Florida
Capacity " Date Date
Tank Contents (galions} Status Instatied Removed
1 JP-5' 1,050,000 Active AST 1966 -
2 JP-5! 2,310,000 Active AST 1966 -
3 JP-5' 2,310,000 Active AST 1966 -
D-1 DFM 563,201 Active AST 1942 -
D-2 DFM 563,201 Active AST 1942 -
D-3 DFM 563,201 Active AST 1942 -
D-4 Bunker C/DFM? 1,071,450 Inactive AST 1942 -
D-5 Bunker C/waste oil® 1,071,450 Removed AST 1842 1985
D-6 Bunker C 1,071,450 Inactive AST 1942 -
D-7 Bunker C 1,071,450 Removed AST 1942 1985
D-15 Unknown 20,000 Inactive UST Unknown -
D-16 Unknown 20,000 inactive UST Unknown -
D-17 Unknown 20,000 Inactive UST Unknown -
D-18 Waste Bunker C 20,000 Inactive UST Unknown -
| D-21* Sludge /waste oil 1,050 inactive UST 1942 1985
D-29 Diesel 1,000 Active AST Unknown -
D-1292 MOGAS 15,000 Removed AST Unknown December 1991
D-1292 MOGAS 20,000 Active AST December 1991 -
D-1293 MOGAS 15,000 Removed AST Unknown December 1991
' Contained JP-4 jet fuel prior to 1975.
? Converted to DFM storage by 1985.
3 Used for waste oil overflow from tank D-21 from 1982 to 1985.
* Underground storage tank.
Notes: JP-5 = jet propellant 5 jet fuel.
JP-4 = jet propellant 4 jet fuel.
DFM = diesel fuel marine.
MOGAS = motor gasoline.
- = not removed.
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MVL.04.94 2-4




Historical areal photographs indicate there were three large ASTs at the site in
1930 (La Gorce, 1930). Two of the three ASTs were located at the USCG facilirty
(Figure 2-2); one near the present location of the basketball court and the
second at the present location of the softball field near Trumbo Road. The third
AST was located between DFM tanks D-1 and D-2. The contents of the three ASTs
are unknown. Areal photographs suggest that they may have been used for fuel
storage to supply ships docked at Piers D-1 through D-3. The ASTs were
reportedly removed sometime during the early 1960's.

2.2 UNDERGROUND STORAGE TANKS. A 1,050-gallon underground storage tank (UST),
tank D-21, was located north of Building D-22 on the west side of the site
(Figure 2-2). The UST was installed in 1942 and was used as a ballast sludge
tank (Envirodyne Engineers, Inc., 1985). By the 1970's, the UST was used for the
storage of waste oil and hydraulic fluid. Until the late 1970's, the waste oil
was sold to contractors who hauled the material from the TPFF. Subsequently, the
waste oil was allowed to accumulate and, by 1982, the UST was full. Approximate-
1y 200 to 300 gallons of waste oil were transferred each month to tank D-5. Both
tanks D-5 and D-21 were removed from the site around 1985. Four 20,000-gallon
USTs (tanks D-15 through D-18) are located in the northeast corner of the TPFF
and are associated with Buildings D-15 through D-18. All four tanks are
inactive., Tank D-18 was used to store waste Bunker C oil. The former contents
of the other three tanks are unknown.

2.3 FUEL PIPELINES. Several aboveground and underground fuel pipelines are
located at the site (Figure 2-2). DFM and JP-5 pipelines are used to transport
fuel to and from Pier D-2 at the USGG facility. Aboveground JP-5 pipelines
extend north from JP-5 tanks 1 through 3 and connect with an underground JP-5
pipeline, which continues west to the USCG facility. Within the USCG facility,
the JP-5 pipeline is aboveground along the north side of Pier D-2 and along the
south side of the softball field. An underground DFM pipeline connects DFM tanks
D-1, D-2, and D-3 and extends west to Trumbo Road from DI tank D-3. The DFM
pipeline then continues north along the east side of Trumbo Road to the MOGAS
AST. From that point the pipeline extends west to Pier D-2, parallel to the JP-5
pipeline.

Several unused fuel pipelines are present at the TPFF site. An abandoned DFM
pipeline extends from pumphouse D-26 near DFM tank D-4 te another abandoned DFM
pipeline located along the west fenceline of the site. An abandoned underground
Bunker C oil pipeline reportedly existed along the western fenceline of the TPFF
parallel to the abandoned DFM pipeline.

According to USCG facility personnel, three abandoned underground pipelines are
lecated under the USCG facility access road south of the tennis courts. One
pipeline was used to transport DFM and a second transported Bunker C oil. The
contents of the third line are unknown. The pipelines continue west along the
access road, then turn north near Building B-6 toward the slip north of Pier D-2,

2.4 SITE TOPOGRAPHY AND SURFACE FEATURES. The land surface at the site is
relatively flat, except where 8-foot high, gravel berms separate the JP-5 ASTs
in the northern part of the site. Earthen mounds surround tanks D-1 through D-4,
and D-6; and several gravel roads in the south section of the TPFT are graded

TPFFPCAR.TPA
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above the surrounding land surface. Except for the berms and mounds, ground
elevations at the site vary from approximately 5 to 7 feet above mean sea level
(msl). Most of the site is covered by grass, except paved areas in the vicinity
of Building D-19 and the gravel roads and berms. Parking lots outside the
southern edge of the TPFF near Building B-48 are covered with asphalt. Building
B-48 activities are not related to activities at the TPFF.

There are three fire wells at or near the site. One fire well is located on the
southwest side of DFM tank D-2, another is located near the northwest corner of
Building C-48 on the west side of Mustin Street, and the third is located on the
west side of Trumbo Road near the pumphouse at the USCG facility.

2.5 PREVIOUS FUEL RELEASES AND CONTAMINATION ASSESSMENTS. An initial assessment
study indicated that two fuel releases occurred at the facility in 1981
(Envirodyne Engineers, Inc., 1985). In June 1981, there was a reported release
of 5,000 to 6,000 gallons of DFM from a corroded pipeline located between tank
D-4 and the D-26 pump house (Figure 2-3). All DFM was reportedly contained with
no discharge to surface waters (Envirodyne Engineers, Inc., 1985). 1In October
1981, a pipeline leak on Pier D-2 at the USCG facility resulted in the discharge
of 300 gallons of DFM into harbor waters. The spill was contained by boom and
recovered (Envirodyne Engineers, Imc., 1985).

Contamination assessment investigations have been conducted at the TPFF since
1985, and several areas of concern were identified during these investigations
(Figure 2-3). Geraghty & Miller (June 1985) conducted a subsurface hydrocarbon
investigation during which 10 monitoring wells were installed at the TPFF. The
Geraghty & Miller investigation confirmed the DFM contamination in the vicinity
of tank D-4 reported by Envirodyne Engineers, Inc. (March 1985).

During a subsequent verification study (Geraghty & Miller, 1987), 15 soil borings
were drilled and 6 additional monitoring wells were installed at the TPFF. TFree
product was detected in monitoring wells in the vicinity of JP-5 tanks 2 and 3,
DFM tank D-4, and in the vicinity of Building D-23 located west of DFM tank D-3
and south of former waste o0il tank D-21 (Figure 2-3). Dissolved petroleum
constituents were detected in the vicinity of JP-5 tank 3. Additional site
investigation and remedial action was recommended (Geraghty & Miller, 1987).

Another area of concern was identified along the northern boundary of the TPFF
(Geraghty & Miller, 1988c). Geraghty & Miller personnel observed fuel seeping
through openings in the seawall north of JP-5 tank 2 along the northern site
boundary (Figure 2-3). The openings were sealed and a pit was excavated on the
landward side of the seawall to recover free product. Several weeks later, fuel
was again observed seeping through the seawall. The seawall was again sealed and
another pit was excavated to recover the free product.

During an expanded site investigation (Geraghty & Miller, 1988b), free product
detected in the wvicinity of Building D-23, JP-5 tank 2, and DFM tank D-4 was
confirmed. Free product was also detected in a monitoring well northwest of tank
D-6. In addition, the September 1988 Geraghty & Miller investigation identified
the following six other potentially contaminated areas at the site (Figure 2-3):

» the area north of DFM tank D-2 in the northwest section of the site,
reportedly caused by overfilling tank D-2;

TPFFPCAR.TPA
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+ the area between tank D-4 and former tank D-5 in the east-central section
of the site, vhere oily wastewater was reportedly disposed;

+ a waste oil drums storage area near an oil-water separator located south
of Building D-24 on the western perimeter of the site;

+ the former waste oil UST near Building D-23 located on the western
perimeter of the site, where site persommel reported that the UST may
have been wused to store solvents, waste o0il, pesticides, and
polychlorinated biphenyls (PCBs);

+ 1in two separate areas on Pier D-1 at the USCG facility suspected to
result from releases of oily wastewater; and

« in the south central area of Pier D-3 at the USCG facility, where a
release resulting from an underground petroleum pipeline is the reported
source of contamination.

Geraghty & Miller (1988a) recommended further investigation at the TPFF and Piers
D-1 and D-3 and presented a workplan for an expanded site investigation and
remedial field investigation.

A supplemental site investigation was conducted by International Technology
Corporation (ITC). Forty-four soil borings and four monitoring wells were
completed and sampled. Excessive soil contamination as defined in Chapter 17-
770, FAC, was detected in the vicinity of DFM tanks D-1 through D-3, and JP-5
tanks 1 and 2. Excessive soil contamination as defined in Chapter 17-770, FAC,
was detected along the southern boundary of Pier D-1 at two separate locations
(see Figure 2-3). 1ITC (1991b) recommended that remedial action be implemented
at the site. The recommended remedial action included treating excessively
contaminated soil and sampling groundwater from existing monitoring wells.

During an initial site inspection in November 1992, ABB-ES cobserved several other
areas of concern (Figure 2-3):

+ free product observed in a fire well located between Building D-19 and
tank D-2 in the western part of the TPFF;

+ the area surrounding JP-5 tank 1, located in the north central part of
the TPFF;

+ the area surrounding JP-5 tank 3, located in the northeast section of the
TPFF;

+ the area surrounding the inactive waste Bunker C tank (tank D-15) and
tanks D-16 through D-18§, located near JP-5 tank 3 in the northeastern
section of the TPFF;

+ the area surrounding former tark D-5 located in the eastern section of
the TPFF; and

+ the area surrounding former tank D-7 located in the southern part of the

TPFF.
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2.6 REMEDIAL PILOT STUDY NEAR DIESEL FUEL MARINE (DFM) TANK D-4. A remedial
pilot study was designed to test and evaluate a method for treating contaminated
groundwater and recovering subsurface liquid-phase hydrocarbons east of tank D-4
(Geraghty & Miller, 1988a). The pilot study was implemented by ITC in 1990 and
1991. The remedial system consisted of an infiltration gallery with a center
sump equipped with groundwater and free product pumps. Recovered free product
was pumped into a 5,000-gallon product tank. Contaminated groundwater was
treated by an air sparger system designed to treat groundwater at the rate of 50
gallons per minute (gpm). A leach bed was used for the disposal of treated
groundwater.

The remedial system operated for 180 days. Because of the low horizontal
permeability of soil, the actual groundwater yield was 1 gpm. Approximately
1,000 gallons of free product were recovered and 155,000 gallons of groundwater
were treated. ITC (1991la) concluded that the recovery system used at the TPFF
site was mnot a feasible remedial alternative because the low hydraulic
conductivity of the soil limits the formation of a capture zone and inhibits
groundwater recovery and the transport of free product. ITC (1991la) recommended
extensive trenching to remove contaminated soil and to improve access to free
product, and a site biocassessment and biotreatability study to evaluate the
feasibility of bioremediation.

TPFFPCAR.TPA
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3.0 PRELIMINARY CONTAMINATION ASSESSMENT

Data from previous field investigations indicate significant soil and groundwater
petroleum contamination at the TPFF site. The horizontal and vertical extent of
soil and groundwater contamination in many areas has not been adequately
assessed. ABB-ES conducted a PCA to verify the findings of previous investiga-
tions and assess soil and groundwater contamination in areas not well documented
during the previous investigations. The ABB-ES PCA was conducted from July
through October 1993. At the request of the Navy, the area of investigation also
included parts of the USCG facility, located west of the TPFF site.

During the PCA, 101 soil borings were drilled and 3 vertical extent monitoring
wells were installed. Soil samples were collected from soil borings and analyzed
for volatile organic compounds (VOCs) by OVA analysis. Groundwater samples were
collected from monitoring wells installed during previous investigations and from
monitoring wells and specific soil borings completed during this investigation.
Groundwater samples collected from soil borings were analyzed for total
recoverable petroleum hydrocarbons (TRPH). Groundwater samples collected from
monitoring wells were analyzed for constituents of the kerosene and mixed product
analytical group as defined in Chapter 17-770, FAC. Methodologies and equipment
used during the PCA are discussed in Appendix A, Methodologies and Equipment.

3.1 SITE-SPECIFIC HYDROGEOLOGY. Site-specific hydrogeologic characteristics
were based on information obtained during socil boring and monitoring well
installation and from previous investigations.

Subsurface material from land surface to a depth of approximately 3 feet bls is
composed of hard, sandy limestone fill mixed with gravel and shell fragments
(ITC, 1991a). Material from 3 feet bls to approximately 13 feet bls is
generally a soft, silty to sandy limcstone mud. A sandy to gravelly limestone
occurs from 13 feet bls to 50 feet bls (the maximum depth of site monitoring
wells). Site lithologies are graphically presented in soil boring logs for
monitoring wells MW-1D through MW-3D. Soil boring logs are attached in Appendix
B, Soil Boring Logs.

Grain size, permeability, pH, moisture, cation exchange capacity (CEC), and total
organic carbon (TOC) analyses were performed for a composite soil sample
collected from O to 4 feet bls near Trumbo Road, northwest of DFM tank D-3 (ITC,
1991b). Grain size analysis was representative of poorly sorted sand and gravel
with an average particle diameter of 3 millimeters (mm). Particles ranged in
size from cobble to clay. The permeability was 1.8x10™® centimeters per second
(cm/sec), with a uniformity coefficient of 1,025.00. TOC content was 4,900
milligrams per kilogram (mg/kg), moisture content was 39.2 percent, pH was 8.35,
and CEC was 49.22 milliequivalents per gram (meq/g).

The water table was encountered at depths from 4 to 7 feet bls during this
investigation. A tidal study performed during August 1990 indicates that water
elevations are tidally influenced (ITC, 1991b). Sea level fluctuations ranged
from 0.9 feet below msl to 1.4 feet above msl, and groundwater elevations ranged
from 0.4 to 3.0 feet above msl. Groundwater elevations derived from water level
measurements in three wells indicated a northwest flow direction at the TPFF
(ITC, 1991b). Measurements recorded during the investigation indicated no
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consistent groundwater flow direction across the site, which suggests that tidal
fluctuations are affecting groundwater flow direction.

3.2 SOIL ASSESSMENT. Soil borings SB-1 through SB-101 were drilled during the
PCA. Soil borings SB-1 through S$SB-91 were drilled at the TPFF, and soil borings
SB-92 through SB-101 were drilled at the USCG facility. Soil boring locations
and corresponding OVA headspace measurements are presented on Figure 3-1. The
highest OVA readings from samples collected above the water table for each soil
boring are shown on Figure 3-1. Results of the OVA headspace survey- are
presented in Appendix C, Soil Sample Organic Vapor Analyzer (0OVA) Headspace
Results.

Soil with an OVA headspace reading greater than 10 parts per miliion (ppm) is
considered to be petroleum-contaminated; soil with an OVA headspace reading
greater than 50 ppm is considered to be excessively contaminated (FDER, 1992).
Excessively contaminated soil was found throughout the TPFF and the USCG facility
(Figure 3-1). The highest OVA readings (>2,500 ppm) were found in the vicinity
of the three JP-5 tanks and DFM tank D-2.

Based on the OVA data, the areal extent of so0il contamination appears to be
delineated along the eastern and southern boundaries of the TPFF. Petroleum-
contaminated soil does not appear to extend south of tank D-6 and Building B-48
along the southern boundary of the site. With the exception of soil boring SB-
84, petroleum-contaminated soil was not identified on the east side of Mustin
Street. Excessive so0ill contamination is present along the entire northern
section of the TPFF and was encountered over much of the western part of the
site.

Excessively contaminated soil was also found at the USCG facility near the
volleyball court and in the vicinity of the basketball court. Sufficient
information is mnot currently available to determine the source(s) of soil
contamination at the USCG facility; however, the low OVA headspace readings in
soil borings SB-95 and SB-96, located southwest of the tennis courts, suggest
that contamination near the volleyball court in soil boring SB-97 may be from a
local source.

A soil sample was collected from soil boring SB-9, located near tank D-6, and
analyzed for TRPH, arsenic, cadmium, chromium, and lead. Soil sample laboratory
analyses are attached in Appendix D, Scil Analytical Data. The TRPH concentra-
tion was 3,600 ppm. Total metal concentrations were below detection limits.

3.2 GROUNDWATER ASSESSMENT. Monitoring well locations and soil borings from
which groundwater samples were collected are shown on Figure 3-2. Monitoring
wells KWM-01 through KWM-10, and KWM-20 through KWM-25 were installed during the
Geraghty & Miller investigations conducted from 1985 to 1988. Monitoring wells
MW9-10 through MW9-17 were installed by ITC from 1989 to 1991. Monitoring wells
MW-1D through MW-3D are the vertical extent wells installed by ABB-ES during this
investigation. Well construction information details are presented in Table 3-1.

Ne infermation was found concerning the installation history and construction
details for monitoring well MW-JP-1, located near JP-5 tank 1.
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Table 3-1
Monitoring Well Construction information
Preliminary Contamination Assessment Report
Trumbo Point Fuel Farm
Naval Air Station Key West
Key West, Florida
Top of Casing Screened Interval Total Depth instalied
Well (feet) (feet) (feet) Date Status By

KWM-01 - NA NA 6/85 CNL G&M
KWM-02 6.15 NA NA 6/85 Active G&M
KWM-03 - NA NA 6/85 Destroyed G&M
KWM-04 7.3 NA NA 6/85 Active G&M
KWM-05 6.76 NA NA 6/85 Active G&M
KWNM-06 - NA NA 6/85 Destroyed G&M
KWM-07 7.38 NA NA 6/85 Active G&M
KWM-08 6.31 NA NA 6/85 Active G&M
KWM-03 7.03 NA NA 6/85 Active G&M
KWM-10 - NA NA 6/85  CNL G&M
KWM-20 6.81 11015 15 7/86 Active G&M
KWM-21 7.51 1to 15 15 7/86 Active G&M
KWM-22 7.76 1to 15 15 7/86 Active G&M
KWM-23 6.94 0510 15 15 7/86 Active G&M
KWM-24 6.41 0.5to 15 15 7/86 Active G&M
KWM-25 7.05 0.5to 15 15 7/86 Active G&M
MW9-10 3.73 NA NA NA Active ITC
MWg-11 10.47 NA NA NA Active ITC
MWg-12 9.57 NA NA NA Active ITC
MWg-13 6.66 5to 15 15 6/5/90  Active ITC
MWg-14 NM 510 15 15 6/5/90  Active ITC
MWg-15 59 510 15 15 6/5/90  Active ITC
MWg-16 5.73 5to 15 15 6/5/90  Active iTC
MWg-17 5.86 5to 15 15 6/6/90  Active ITC
MW-1D 6.58 40 to 45 45 8/17/93 Active ABB
MW-2D 6.45 45 to 50 50 8/18/93 Active ABB
MW-3D 6.11 45 to 50 50 8/18/93 Active ABB
MW-JP-1 8.78 NA NA NA Active NA
Notes: NA = information not currently availabie.

CNL = could not locate well.

G&M = Geraghty & Miller, Inc.

ITC = ITC Corporation.

ABB-ES = ABB Environmental Services, Inc.

- = unknown.

TPFFPCAR.TPA
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Groundwater samples were collected from soil horings in July and August 1993,
TRPH analyses were performed for samples collected from soil borings SB-1, SB-6,
SB-7, SB-12, SB-25, SB-27, SB-32, SB-44, SB-52, SB-66, SB-72, SR-85, SB-95, SB-
96, SB-97, S5B-98, and SB-99. Duplicate analyses were performed for samples
collected from soil borings SB-1, SB-32, and SB-97.

Groundwater samples were collected from monitoring wells MW-1D through MW-3D,
KWM-08, KWM-09, KWM-20, KWM-21, KWM-24, KWM-25, MW9-11, and MW9-13 from August
31 through September 2, 1993. A duplicate sample was collected from moniteoring
well MW-3D. Monitoring wells KWM-0l1 and KWM-10 could not be located and
apparently have been destroyed. Monitoring wells KWM-02 and KWM-05, located
along Whiting Avenue south of the TPFF, were not sampled because they are outside
the contaminated area. The remaining monitoring wells were not sampled because
they contained free product.

3.2.1 Free Product Contamination Free product was detected in monitoring wells
KWM-07, KWM-22, KWM-23, MW9-10, MW9-12, MW9-13, MW$-15, MW9-17, MW-JP-1, and the
fire well located southwest of DFM tank D-2. Viscous free product was also
detected in SB-44 (located near the MOGAS AST), the underground JP-5 pipeline,
and an abandoned Bunker C oil pipeline. Viscous free product was also detected
in soil boring SB-101, located near the basketball court at the USCG facility.

The approximate areal extent of free product in soil and groundwater is shown on
Figure 3-3. TFree product is extensive in the northern part of the TPFF around
JP-5 tanks 1, 2, and 3 and DFM tank D-2. Current data indicate that free product
does not extend to the seawall. Free product appears to extend west to the USCG
facility; however, it has not been delineated in this direction.

Free product was observed in three other areas of the TPFF: the area along the
south and west sides of DFM tank D-4; an area in the vicinity of the former DFM
and waste oil tank D-3, near monitoring well MW9-12; and an area surrounding
~monitoring well KWM-01, which was reported to previously contain free product
"{Geraghty & Miller, 1987). Free product was also encountered at the USCG
facility in SB-101 north of the basketball court.

3.2.2 Groundwater Contamination Analytical results indicate petroleum
contamination iIn groundwater at the site. TRPH laboratory analyses for
groundwater samples collected from soil borings are summarized in Table 3-2.
Groundwater laboratory analyses for samples collected from monitoring wells are
summarized in Table 3-3. Groundwater sample laboratory data sheets are attached
in Appendix E, Groundwater Sample Laboratory Data.

Volatile organic aromatics (VOAs; including benzene), polynuclear aromatic
hydrocarbons (PAHs; including naphthalenes), TRPH, and lead were detected in
groundwater samples. Benzene, VOA, TRPH, and lead groundwater concentrations are
herein compared to Class G-TIII groundwater target levels established by Chapter
17-770, FAC. Because no PAHs (including naphthalenes) target levels have been
established for Class G-III groundwater, total naphthalenes concentrations will
be compared to Class G-II target levels. Other PAH concentrations will be
compared to State groundwater guidance concentrations (FDER, 1989a).

VOAs detected in groundwatex samples include benzene, ethylbenzene, toluene, and
xylenes. Benzene and total VOA concentrations exceeded the State target level
of 200 parts per billion (ppb) in only the sample collected from monitoring well

TPFEPCAR.TPA
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Table 3-2
Summary of Groundwater Saanl:ple Total Recoverable Petroleum
Hydrocarbons (TRPH) Analyses,
July and August 1993
Preliminary Contamination Assessment Report
Trumbo Point Fuel Farm
Naval Air Station Key West
Key West, Key West, Florida
Screened Interval TRPH Concentration
Boring Designation {feet bis) (ppm)
SB-1 7t09 2
S$B-1 Dup 7t09 1
SB-6 gto 11 <1
SB-7 10 te 12 <1
8B-12 10to 12 <1
8B-25 9to 11 2
SB-27 9to 11 550
SB-32 gtoc 11 1
SB-32 Dup gto 11 18
SB-44 gto 11 160
8B-52 9to 11 <1
SB-66 9to 11 <1
3B-72 9to 11 <1
SB-85 7tc 9 <1
SB-g@5 709 <1
SB-96 7t09 170
SB-97 7t09 13
SB-97 Dup 7t09 12
SB-98 7t08 i0
SB-99 7t09 4
SB-100 7to09 16
Notes: bls = below land surface.
ppm = parts per million.
Dup = duplicate sampie.

TPFFPCAR.TPA
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Table 3-3
Summary of Groundwater Sample Laboratory Analyses,
August 31 through September 2, 1993

Preliminary Contamination Assessment Report
Trumbo Point Fuel Farm
Naval Air Station Key West
Key West, Florida

Applied MW-3D
Compound Standard Mw-iD  MW-2D MW-3D DUP KWM-08 KWM-09 KWM-20 KWM-24 KWM-25  MWo-11 MwWg-13
Benzene '200 <1 <1 <1 <1 2 220 2 <1 <1 <1 <1
Ethylbenzene. <1 <1 <1 <1 3 <50 30 1 <1 <1 <1
Toluene <1 <1 <1 <1 1 <50 1 <1 <1 <1 <1
Xylenes <1 <1 <1 <1 16 150 68 10 <1 <1 <1
Total VOAs 200 ND ND ND ND 22 370 101 1 ND ND ND
1-Methylnaphthalene <5 <5 <5 <5 630 1,200 530 1,300 <5 <5 34
2-Methylnaphthalene <5 <5 <5 <5 710 1,600 600 1,400 <5 <5 35
Total naphthalenes 100 ND ND ND ND 1,340 2,800 1,130 2,700 ND ND 69
Fluorene *10 <5 <5 <5 <5 <100 <110 <55 260 <5 <5 <5
Phenanthrene 10 <5 <5 <5 <5 <100 <110 <58 430 <5 <5 <5
Total PAHs 10 ND ND ND ND ND ND ND 690 ND ND ND
TRPH '5 <1 <1 <1 <1 280 640 130 240 <1 <1 65
Lead '50 <10 <10 <10 <10 <5 9 10 <5 77 <5 9

! State target level for Class G-Il groundwater {Chapter 17-770, Florida Administrative Code [FAC]).
? State target level for Class G-Il groundwater (Chapter 17-770, FAC).
3 Groundwater guidance concentration (Florida Department of Environmental Regulation [FDER], 1989a).

Notes: Concentrations are in parts per billion, except TRPH which is reported in parts per million.
DUP = duplicate sample.
Total VOAs = total volatile organic aromatics {the sum of ben.. e, ethylbenzene, toluene, and xylenes).
Total naphthalenes is the sum of naphthalene, 1-methylnaphthalene, and 2-methylnaphthalene.
Total PAHs = total polynuclear aromatic hydrocarbons, excluding naphthalenes.
TRPH = total recoverable petroleum hydrocarbons.
ND = not detected.
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KWM-09, located near JP-5 tank 3. (Total VOAs 1s the sum of benzene, ethyl-
benzene, toluene, and Xylenes.)

Total naphthalenes (the sum of naphthalene, l-methylnaphthalene, and 2-methyl-
naphthalene) were detected in concentrations exceeding the State G-1I groundwater
target level of 100 ppb in the samples collected from monitoring wells KWM-08,
KWM-09, KWM-20, and KWM-24.

PAHs were detected in only the sample collected from monitoring well KWM-24,
located near tank D-6. Fluorene and phenanthrene concentrations of 260 ppb and
430 ppb, respectively, exceed the State groundwater guidance concentration of 10
Ppb.

TRPHs were detected at concentrations exceeding the Class G-I11II groundwater State
target level of 5 ppm in the samples collected from soil borings S$B-27, 3B-32,
and SB-44 at the TPFF, and soil borings SB-96, SB-97, SB-98, and SB-100 at the
USCG facility. TRPHs were also detected in concentrations above 5 ppm in samples
collected from monitoring wells KWM-08, KWM-09, KWM-20, KWM-24, and MW9-13.

Lead concentrations exceeding the Class G-III State target level of 50 ppb was
detected in only the sample collected from monitoring well KWM-25, located east
of former DFM tank D-4.

3.2.2.1 Areal Extent of Groundwater Contamination The approximate areal extent
of groundwater contamination is presented on Figure 3-3. Groundwater contamina-
tion is widespread throughout the TPFF, except along the southern part of the
site. The eastern and western extent of groundwater contamination, however, has
not been adequately assessed. Groundwater contaminant migration in the northern
part of the site is apparently being attenuated by the seawall. However, the
potential exists for groundwater contaminant migration into Fleming Key Cut
through cracks in the seawall (Geraghty & Miller, 1988c) or under the seawall.
Groundwater contamination detected at the USCG facility also has not been
adequately assessed. Current data indicate, however, that contamination at the
USCG facility may result from onsite petroleum product releases and contaminant
migration from the TPFF.

3.2.2.2 Vertical Extent of Groundwater Contamination Monitoring wells MW-1D
through MW-3D were installed to assess possible contaminant migration below the
seawall on the northern site boundary and the vertical extent of contamination
on the western boundary of the TPFF. No contaminants were detected in samples
from the three vertical extent wells. Wells MW-1D, MW-2D, and MW-3D were
screened over intervals ranging from 40 to 50 feet bls, which indicates that
contamination in the vicinity of these three wells does not exceed 40 feet bls.
Deep vertical migration of petroleum contamination does not appear to be
occurring along the northern and western boundaries of the TPFF; however, the
extent of contaminant migration at depths ranging from 15 feet to 40 feet bls has
not been evaluated. Also, there are little data to assess the vertical extent
of groundwater contamination in other areas at the TPFF, particularly areas where
free product was observed,.

TPEFPCAR.TPA
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4.0 CONCLUSIONS AND RECOMMENDATIONS

The PCA indicates the extent of soil petroleum contamination is widespread at the
TPFF and the USCG facility. The extent of soil contamination at the TPFF appears
to be adequately assessed. Excessive soil contamination along the northern and
western perimeter of the TPFF may be a cause of concern for petroleum contamina-
tion in adjacent surface water sediment.

Areas of free product and groundwater contamination are widespread. The southern
extent of groundwater contamination at the TPFF appears to be adequately
assessed, Groundwater contamination is present along the northern and western
perimeter of the TPFF and may be a cause of concern for petreoleum contamination
in adjacent surface water bodies. The western extent of groundwater contamina-
tion has not been adequately assessed.

Soil and groundwater contamination at the USCG facility has not been adequately
assessed and also appears to be widespread. Contamination at the USCG facilicy
appears to be from both onsite and offsite sources.

ABB-ES recommends that a contamination assessment (CA) be conducted at the TPFF
and a PCA be conducted at the USCG facility to adequately assess the extent of
soil and groundwater contamination so that recommendations can be made to address
Florida Department of Environmental Protection (FDEP) cleanup criteria. ABB-ES
recommends that the PCA at the USCG facility be completed first. The PCA would
consist of a soil assessment only. Upon completion of the PCA, recommendations
can be made for additional site investigation at the VUSCG facility. Assuming
excessive soll contamination is discovered, ABB-ES would recommend that a CA be
conducted at the USCG facility to assess the extent of groundwater contamination.
The CA at the USCG facility could be conducted at the same time as the CA at the
TPFF. If, however, the CA at the TPFF is completed and the corresponding
contamination assessment report (CAR) is submitted to the FDEP before the extent
of groundwater contamination has been adequately assessed at the USCG facility,
it is unlikely that the CAR will be approved.

Completing the inveskigaticn will involve the following tasks:
. additional soil and groundwater assessment at the TPFF;
. surface sediment and surface water assessment at the TPFF;
. additional soil assessment at the USCG facility;
. aquifer characterization tests;
. a 24-hour tidal influence study;
. elevation and location survey of soil borings and monitoring wells;

. ccllection of soil and groundwater samples to support the evaluation of
remedial design alternatives; and

. report preparation.

TRPEFPCAR.TPA
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4.1 SOIL ASSESSMENT AT THE U.S. COAST GUARD (USCG) FACILITY. Approximately 48
additional soil borings will be drilled at the USCG facility to a depth of 6 feet
bls to assess the extent of soil contamination at the USCG facility, particularly
in areas of known or suspected contamination. Proposed soil boring locations are
presented on Figure 4-1. Soil borings will be advanced with 3.75-inch diameter,
solid-stem flight augers using a truck-mounted drill rig. Soil samples will be
collected directly from the flight augers from depths of 0 to 2 feet bls, 2 to
4 feet bls, and 4 to 6 feet bls. Samples collected above the water table will
be analyzed by OVA headspace techniques in accordance with Chapter 17-770, FAC,
guidelines. Groundwater samples will be collected from each soil boring and
screened for petroleum constituents using a gas chromatograph.

Soil OVA analyses will be used to assess the extent of petroleum contamination
at the USCG facility so that the scope of a comprehensive contamination
assessment can be estimated.

ABB-ES personnel and their subcontractors will coordinate efforts with the USCG
facility and the NAS Key West Environmental Coordinator for proper disposal of
contaminated soil. It will be the Navy'’s or USCG's responsibility to properly
dispose hazardous soil.

4.2 GROUNDWATER ASSESSMENT AT THE TRUMBO POINT FUEL FARM (TPFF). The horizontal

and vertical extent of groundwater contamination at the TPFF will be assessed by
installing and developing groundwater monitoring wells and collecting groundwater
samples for laboratory analyses. Approximately 50 shallow monitoring wells, 3
intermediate monitoring wells, and 4 deep monitoring wells are proposed.

Intermediate and deep wells are proposed in highly contaminated areas and will
be clustered with shallow monitoring wells in the same general location.
Proposed monitoring well locations are presented on Figure 4-1. Three intermedi-
ate wells are pr-pDosed to be installed at the locations of the three vertical
extent wells, MW-1D through MW-3D. Two surface water and surface sediment
samples will be collected along the seawall on the northern boundary of the site
to assess the possibility of contaminant migration into Fleming Key Cut.

4.2.1 Monitoring Well Installation and Development Borings in which monitoring
wells will be installed will be advanced with 4.25-inch inside diameter (ID),
hollow-stem augers. Soil samples will be collected at 2-foot vertical intervals
above the water table, and at 5-foot vertical intervals thereafter, until total
depth is reached. Samples collected above the water table will be analyzed by
OVA headspace techniques in accordance with Chapter 17-770, FAC, guidelines.
Soils will be described and lithologic boring logs will be prepared.

Shallow wells will be installed to a depth of approximately 12 feet bls and will
be constructed of 10 feet of 2-inch ID, 0.010-inch slotted, schedule 40,
polyvinyl chloride (PVC) screen and flush-threaded riser. The screened interval
will be approximately 2 to 12 feet bls. The annular space around the screened
interval will be filled with a 20/30 grade silica filter pack to a depth
approximately 6 inches above the top of the screen. A 3- to &4-inch thick
bentonite seal will be placed above the filter pack. The remaining annular space
will be grouted to land surface with portland cement. Typical shallow well
installation details are presented on Figure 4-2,

TPFFPCAR.TPA
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Intermediate and deep wells will be constructed of the same materials as the
shallow wells and will be installed inside 6-inch outside diameter (OD), Schedule
40 PVC surface casing. No confining layers are anticipated to be encountered,
however, the intermediate and deep wells will be double cased to preclude the
possibility of cross contamination with the upper part of the aquifer. The
surface casing for intermediate and deep wells will extend to depths of
approximately 20 feet bls and 40 feet bls, respectively. Intermediate wells will
be screened from approximately 25 to 30 feet bls, and deep wells from 45 to 50
feet bls. A 20/30 grade silica filter pack will extend to at least 2 feet above
the top of the screened interval. A 1-foot thick, fine-grained sand (or
bentonite) seal will be placed above the filter pack, and the remaining annular
space will be grouted to land surface with neat cement. Typical intermediate and
deep monitoring well installation details are presented on Figure 4-3.

Monitoring wells will be fitted with a locking, watertight cap. Each well will
be installed below grade in a subsurface traffic-bearing vault and protected with
a metal manhole assembly.

Upon completion, newly installed monitoring wells will be developed by pumping
a minimum of 10 well volumes until the purged water is clear and relatively free
of sediment to provide a good hydraulic connection with the surrounding aquifer.

ABB-ES personnel and their subcontractors will coordinate efforts with the NAS
Key West Environmental Coordinator to dispose contaminated drill cuttings and
fluids. Proper hazardous waste disposal will be the Navy's responsibility.

4.2.2 Groundwater Sample Collection and Analyses Groundwater samples will be
collected from all monitoring wells that do not contain free product.
Groundwater samples will be collected with either Teflon™ bailers or disposable
polyethylene bailers. The analytical sampling program will comply with the
ABB-ES FDEP-approved Comprehensive Quality Assurance Plan (CompQAP).

Groundwater samples will be shipped to an FDEP-approved analytical laboratory.
With the exceptions described in the next paragraph, groundwater samples will be
analyzed for constituents of the kerosene and mixed products analytical group as
defined in Chapter 17-770, FAC. Analyses will be performed for volatile organic
halocarbons by U.S. Environmental Protection Agency (USEPA) Method 601, for VOAs
by USEPA Method 602, for PAHs by USEPA Method 610, for TRPH by USEPA Method
418.1, and for lead by USEPA Method 239.2. Because ethylene dibromide (EDB) has
not been detected during previous site investigations, it does not appear to be
a contaminant of concern; therefore, EDB analyses will not be performed for
groundwater samples collected during the CA.

Groundwater samples collected from monitoring wells in the vicinity of tanks D-5
and D-21, which were reportedly used for waste oil storage, will be analyzed for
used oil constituents as described in Chapter 17-770, FAC. Analyses will be
performed for total metal contents of arsenic, cadmium, chromium, and lead; for
volatile organics by USEPA Method 624; for extractable organics by USEPA Method
625; and for TRPH by USEPA Method 418.1.

TPFFPCAR.TPA
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4.3 SOIL LABORATORY ANALYSES AT THE TRUMBO POINT FUEL FARM. Approximately 14
soil samples will be collected during the monitoring well installation phase.
0f the 14, 10 samples will be collected in the vicinity of AST D-5 and 4 samples
will be collected in the vicinity of AST D-21. The samples will be collected
immediately above the water table (3 to 5 feet bls). The samples will be sent
to an FDEP-approved analytical laboratory to be analyzed for used oil constitu-
ents as defined in Chapter 17-770, FAC. TRPH analyses will be performed by USEPA
Method 418.1. Total metals analyses for arsenic, cadmium, chromium, and lead
will be performed by USEPA Method 7060. One sample will be collected from the
area of highest contamination associated with each tank and analyzed for the
metals arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver
by USEPA Method 1310, for volatile organics by USEPA Method 8240, for extractable
organics by USEPA Method 8270, and for TRPH by USEPA Method 418.1.

4.4 AQUIFER CHARACTERIZATION. Aquifer tests will be conducted to estimate the
hydraulic properties of the water table aquifer. Rising-head slug tests will be
performed on a minimum of three shallow monitoring wells, two intermediate wells,
and two deep wells to collect data for calculating hydraulic conductivity.
Hydraulic conductivity will be calculated using the computer program AQTESOLV™
(Geraghty & Miller, 1989). The AQTESOLV™ program calculates hydraulic
conductivity from slug test data following the methods of Bouwer and Rice (1976)
for partially penetrating wells screened in unconfined aquifers.

Depth to groundwater will be measured and recorded in all monitoring wells at the
site a minimum of two times on two separate dates not less than 1 month apart.
Water levels will be measured during different moon phases to assess tidal
effects on the direction of groundwater flow and the hydraulic gradient at the
site.

4.5 TIDAL INFLUENCE STUDY. A 24-hour tidal influence study will be conducted
during a new moon or full moon phase to assess the effect of tides on the
direction of groundwater flow, hydraulic gradient, and pore water velocity.

4.6 ELEVATION AND LOCATION SURVEY. Soil boring locations will be surveyed by
ABB-ES personnel. A Florida-licensed professional surveyor will survey the
horizontal and vertical coordinates of each monitoring well, referenced to the
U.S. Geological Survey (USGS) North American Datum of 1927 and incorporated into
the NAS Key West coordinate grid system.

4.7 COLLECTION OF SAMPLES FOR REMEDIAL DESIGN. Soil and groundwater samples to
be analyzed for remedial design parameters will be collected during the
additional site assessment.

4.7.1 Soil Samples and Analyses for Remedial Design Approximately 10 soil
samples will be collected in the vadose zone within contaminated areas. Vadose
soil samples will be analyzed for the following parameters:

. total kjeldahl nitrogen, ammonia-nitrogen, and nitrate plus nitrite by
USEPA Methods 351.3, 350.2, and 353.2, respectively;

TPFFPCAR.TPA
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. total phosphorus by USEPA Method 365.1;
. TOC and fraction of organic carbon (FOC) by USEPA Methed 415.2;
. TRPH by USEPA Method 418.1;

. total bacteria and specific petroleum degraders by Modified USEPA
Method 907B; and

. fingerprint by Modified USEPA Method 3550/8100 with major constiruents
tentatively identified.

Ten additional soil samples will be collected from representative strata below
the water table. Five samples will be collected from the silty colitic mud at
depths of approximately 8 to 10 feet bls. The remaining five samples will be
collected from the sandy limestone at depths of approximately 13 to 15 feet bis.
These samples will be analyzed for FOC, TRPH, grain size distribution, and
uniformity coefficient.

4.7.2 Groundwater Samples and Analyses for Remedial Design Approximately 10
groundwater samples will be collected from monitoring wells within contaminated
areas and analyzed for the following parameters:

. iron (Fe®"), manganese, chloride, sulfate, phosphorus, and sulfide by
USEPA Methods 236.1, 243.1, 325.1, 375.4, 365.1, and 376.1 respective-
ly;

. alkalinity, hardness, color, total solids, total suspended solids, and

total dissolved solids by USEPA Methods 310.1, 130.2, 110.2, 160.3,
160.2, and 160.1, respectively;

. nitrate plus nitrite, total kjeldahl nitrogen, and ammonia-nitrogen by
USEPA Methods 353.2, 351.3, and 350.2, respectively;

. TOC, dissolved oxygen, biological oxygen demand, and chemical oxygen
demand (COD) by USEPA Methods 415.1, 360.1, 405.1, and 410.1/410.2,
respectively;

. TRPH by USEPA Method 418.1;

. total bacteria and specific petroleum degraders by Modified USEPA
Method 907B; and

. fingerprint by USEPA Method 8100 with major constituents tentatively
identified.

4.8 REPORT PREPARATION. After completion of the seoil assessment at the USCG
facility, a PCAR will be prepared and submitted to the Navy for review and
approval. Recommendations will be made concerning the need for additional site
investigation. After completion of the field investigations at both facilities
and receipt of laboratory analytical results, a CAR will be prepared for the
entire site and submitted to the Navy for review and approval. The CAR will
follow guidelines set forth by the FDEP (FDER, 1989%b).

TPFFPCAR.TPA
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TITLE: NAS Key West, Trumbo Point Fuel Farm

LOG of WELL: KWY-TPFF-IC

BORING NO. 5855

CLIENT; SOUTHNAVFACENGCOM

PROJECT NO: 85086-30

CONTRACTOR: Groundwater Protection, Inc.

DATE STARTED: 8/17/93

COMPLTD: 8/17/83

METHQD; 2.25" HSA

CASE SIZE. 2 inch

SCREEN INT.: 40 - 45 F 1.

PROTECTION LEVEL: O

TOC ELEV.. FT.

MONITOR INST.. OVA

TOT DPTH: 47FT.

DPTHTO Y FT.

LOGGEDR BY: R. Durham

WELL DEVELOPMENT DATE: 8/18/93

SITE: Trumbe Point Fuel Farm

. L = uy <
I W R ee < “«
B LABORATORY & ‘;J & g SOIL/ROCK DESCRIPTION S5 o BLOWS/6—-TH a
i w SAMPLE 0. % 5 o& AND COMMENTS ¢z 5 -
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=S T = 1754 =
Vol FL e
7 timerock and sandy fill D - T &
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A 120 | SAND: clayey, mixed with limerock pebbles, “)Uu - Gt 3 :
v brown—gray, diesel odor = =" L\
[ S P A
5— 1400} sanD: clayey, mixed with limerock pebbles, strong U"* P
7 cdor g S
] — | st bl
. — h
10— - - 1 14
A 14/241 700 | 5AND: clayey, gray, some medium plasticity clay, wel, | T 12,11 PR
7 slight hydrogen sulfide and ciese! odor - — P
. 11 s 1 14
- i1 btk
15— — YRy
7 19/24 1 800 | {IMESTONE: light brown, sandy, coarse grained, T I 13,13,14,17 h y
7 mixed with shell fragment granules, hydrogen sulfide \’ ’
7 and diesel odor, saturated 1 7
- 7 A
20— T . T PR
T 24/243 33 | | IMESTONE. light brown, coarse to gravetly, some —7 [SRIRIAYS )
. shell fragments, hydrogen sulfide and diesel odor 2Ry
i i 1 Sy
! P
25-— T X
7 24/24| 40 | { IMESTONE: light brown, medium- to coarse-grained, : 8111120 f \/
7 some limestone pebbles, hydrogen sulfide and diesel L 3 ¢
7 odor, saturaled ; ] T 1
T [ 1 4 1%
30— [T ] l ") P
- 247241 70 | | IMESTONE: A5 above ; 13,16.18,20 ]
i - 4 b
| l N
3 [
35— ] 4 4
7 24/24| 25 | JMESTONE: as above, light brown to gray, some I 13,14,13,17 NEY
N wood fragmenis, hydrogen sulfide odor T } T g
7] I
4 1
— L1 v
40 1 =
N 247241 5 | [IMESTONE: light brown, sandy to gravelly, some RINAL §
1 wood fragments, no odor [ =
- f =
: ! i 1 =
45— — 1=
7 24/24) 2 LIMESTONE: as above, except no wood fragments i l T 71313.9
50—
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TITLE: NAS Key West, Trumbo Font Fuel Farm

LOG of WELL: KWY-TPFF~-2D

BORING NO. SB72

CLIENT; SOUTHNAVFACENGCOM

PROJECT NO: 8508-30

CONTRACTOR; Groundwater Protection, Inc.

DATE STARTED: 8/18/93

COMPLTD: 8/18/€2

METHOD: 4.25" H5A

CASE SIZE: 2 inch

SCREEN INT.: 40 - 45 FT.| PROTECTION LEVEL: O

TOC ELEV.. FT.

MONITCR INST.. OVA

TOT DPTH: 47FT.

DPFTHTO§ FT.

LOGGED BY: R. Durham

WELL DEVELOPMENT DATE: 8/18/83

SITE: Trumbo Point Fuel Farm

- w et 2] <
T w = . sa < =
= LABORATORYEZC Wwoa g SOIL/ROCK DESCRIFTION =2 a GLOWS/6-IN =
W & SAMPLE ID. < 8 E =2 AND COMMENTS T = = —
= @ o ow Zw 5] e
@ T - 73] =
Vool R T
i . P 7. X
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i %D. Or‘ -
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7 24/241 600 | prown-gray, moist, diesel odor - 5452 S
P — —
i CLAY: sandy, brown—gray, moist, diesel odor (] = P
L A i
10— A T
N 8/24 | 1150 | oL AY: sandy, brown-gray, some wood fragments, £.6.4.2 e |4
] saturated, diesel odor PA P
7 e A {4
N - . .
15— iy 1Y
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T saturated, diesel P 119
: [ 1T iy
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20— CLAY. sandy, brown—gray, strong diesel and { [ A
7 187241 450 | hydrogen sulfiae odor L 8.10.26.38 L
N 1 S
4 LIMESTONE: light brown, sandy to gravelly, some -‘—[—J- . \/ \/
i limerock pebbles hydrogen sulfide and diesel odor T 1 ] \’ f
— I ] A P
25 1 3
7 21724 55 | | IMESTONE: as above, sirong diesel odor ] | r i 89,114 \
| 1 P
. 1 A L
4 L] S
[ 1 ’
30— T bk
7 22/24| 20 | LIMESTONE: sandy, light brown, saturated, strong E i I T 113,35.3% ¥
7 diesel and hydrogen sulfide odor | P
) . [ [ i 3
- T | P
7 - ihY
. 24/24] 4 | |IMESTONE: as above LT 8.28,40.0 Y
i [ 1 § §
T 1
- |
40— T I T L I
7 247241 4 || IMESTONE: sandy, light brown, calcarecus gravel, i I l [ 15,30,30.30 =
7 sub-rounded, hydrogen suifide odor T =
1 1 -
_ I =
45— e =
7 20724 2 LIMESTONE. sandy, light brown, some fine gravel, IT I T 13,13,60,0
N angular to sub-angular, saturated, nc odor
50—
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TITLE: NAS Key West, Trumbo Point Fuel Farm !

LOG of WELL: KWY-TPFF-3D

BORING NO. SE43

CLIENT: SOUTHNAVFACENGCOM

I

PROJECT NO: 8506-30

CONTRACTOR: Groundwater Protection, Inc.

DATE STARTED: 8/18/83

COMPLTD: 8/18/983

METHOD: 4.25" HSA

CASE SIZE: 2 inch

SCREEN INT.. 45 - 50 FT.

PROTECTION LEVEL: D

TOC ELEV.. FT.

MONITOR INST.. OVA

TOT DPTH: 50FT.

DPTHTO Y FT.

.LOGGED BY: R. Burham

WELL DEVELOPMENT DATE: 8/19/63

SITE: Trumbo Point Fuel Farm

> 8 8 % <
T w e S5 < <
F . LABORATORYZ Woog g SOIL/ROCK DESCRIPTION S8 & ‘ S
Duw saMPLEID. X § 228 AND COMMENTS 5z 9 BLOWS/6-IN -
R £Eb E Z
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i <10 Vo] m T
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| <‘O A A
B ) ) < YA 14
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-1 . Fa? o \§ \S
A saturated, diesel odor = 2 14
A — —|] sC PR
10— - 4 |
B — — I\
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’ [ L5 4 4
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_ sulfide odor T 1 417
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\N
30— y
] [
17/24 1 230 | | IMESTONE: as above, diesel and hydrogen sulfide : 5.10,13,10
: odor ] ]i 1
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] odor T 1
T
_ T
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4 1
B 1
I
45— T T
i 12/241 9 | | IMESTONE: as above, slight odor I H i 19.8,6,10
|
4 T 1
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TITLE: NAS KEY WEST

LOG of WELL: MW-4 BORING NO. N/A

CLIENT: SOUTHNAVFACENGCOM

PROJECT NO: 8506.3%

CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 01/17/96 COMPLTD: 01/17/98
METHOD: 4.25" 1.D. HSA CASE SIZE: 2" | SCREEN INT.. 3-13 PROTECTION LEVEL: D
TOC ELEV.: 5.61 FEET. MONITOR INST.: OVaA TOT DPTH: 13 FEET. DPTH TO ¥ 4.44 FEET.

LOGGED BY: J. Koch

WELL DEVELOPMENT DATE: 01/18/96

SITE: TRUMBO POINT FUEL FARM

> B 5. 3 2
I LABORATORYE @ £ B SOIL/ROCK DESCRIPTION gz 5 =
&0 s s 3z og 5% © BLOWS/6-IN e
u AMPLE ID. Z 5 @& AND COMMENTS g - ~
v 0 ow o S w
o« T - w =
——— C —
- S
7 O | CLAY, LIMEROCK, and SHELL FRAGMENTS, light brown
to white, tow plasticity, 50% clay, nc odor. §
T 15 1 As above, slight petroleum odor. -
]
5— 5000 as above, strong petroieum odor, wet. 'E
7 3200 as above, 75% clay. E
7 17001 As above. E
=
10— '
7 1300 s above, changing to 100% limerock at bottom of =
spoon. ]
N 1 —
=
i =
15—
20—
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TITLE: NAS KEY WEST
LOG of WELL: MW-5 BORING NO. N/A
SLIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35
CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 01/17/96 COMPLTD: 01/17/98
METHOD: 4.25" 1.D. HSA CASE SIZE: 2" SCREEN INT.. 3-13 PROTECTION LEVEL: D
TOC ELEV.: 8.92 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO ¥ 5.39 FEET.
LOGGED BY: J. Koch WELL DEVELOPMENT DATE: 01/18/96 SITE: TRUMBO POINT FUEL FARM
ui ()
T w & 9= o= ([Qn ;
= . LABORATORYZ e SOIL/ROCK DESCRIPTION sg 2 e g
& = SAMPLE ID. Z & o2 AND COMMENTS oz BLOWS/6-IN Z
o ) o= E o = o
4 T = 0] =
CL low 1yl
Gl pl
. O | CLAYEY LIMEROCK, light brown, no odor. =
T 0 As above. =
E .
5 1| CLAY, LIMERGCK, and SHELL FRAGMENTS, light -
brown, 70% clay, no odor. H
| g
10— _é
7 40G | cLAY, light brown, low plasticity, slight petroleum k__
odor. ]
1 350 | As above.
15—
20—
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TITLE: NAS KEY WEST

LOG of WELL: MW-6

BORING NO. N/A

CLIENT: SOUTHNAVFACENGCOM

t
i

PROJECT NO: B506.35

CONTRACTOR; Groyndwater Protection, Inc.

DATE STARTED: 01/17/86

COMPLTD: 01/17/96

METHOD: 4.25" 1.0, H5A

CASE SIZE: 2" SCREEN INT.. 3-13

PROTECTION LEVEL: D

TOC ELEV. 6.17 FEET.

MONITOR INST.: OVA TOT DPTH: 13 FEET.

DPTH TO ¥ 4.40 FEET.

LOGBED BY: J. Koch WELL DEVELOPMENT DATE: 01/18/086 SITE: TRUMBO POINT FUEL F ARM
i [ w
- w g 9= o= w s
= LASORATORY g W o g SOIL/ROCK BESCRIPTION g z BLOWS/6-1N 2
WL SAMPLE ID. = g o=& AND COMMENTS eE 5 -
=] w 5 f,_[, - = d
o T 3 o z
O GM
L)
o O
i 0 . <
LIMERQOCK and SILT, light brown, no odor, =~
<>
s )
_ =
D i
<oy !
e S !
. 0 | LIMEROCK and SHELL FRAGMENTS, no ador. = =
Ty Oy i—
<> E
7 A . -
i GC 2l
5 85 | CLAYEY LIMEROCK. light brown to white, some shell (o™ =
fragments, 50% clay, no odor, wet at &' bls. = ]
] - g
G g
i = =
) cL -
10— g
. 18001 CLAY, light brown to white, saft, some shell =
fragments, rotten egg odor. —
b . =
1 —
[ —
7 1300 | CLAYEY LIMEROCK, ligh! biown to white, 30% clay, E ' | =
rotten eqg odor. |
[ 1 I
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TITLE: NAS KEY WEST
. LOG of WELL: MW-7 BORING NO. N/A
CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35
CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 01/17/96 COMPLTD: 01/17/96
METHOD: 4.25" 1.0. HSA CASE SIZE: 2" SCREEN INT.: 3-13 PROTECTION LEVEL: D
TOC ELEV.: 6.29 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO ¥ 4.89 FEET.
LOGGED BY: J. Koch WELL DEVELOPMENT DATE: 01/18/96 SITE: TRUMBO POINT FUEL 7 ARM
u (&) wn -
- w z - © = @ =
. LABORATORYZ & &% SOIL/ROCK DESCRIPTION cg§ 2 BLONS/ 2
L saMplEmm. T © o&f AND COMMENTS oz 9 LOWS/6-IN >
0 o (&) < =0 = -
W it o w
o T = w =z
I O 1 "gpm—
S Ealab
> & ) g
] O | LIMEROCK and SILT, light brown ta dark brown, no |57, =
odor. Lo =
> < E E
) e Sl=
7 O | LIMERDCK and SHELL FRAGMENTS, light brown, no e -
odot. r:>;c> -
<> —
l T GC =
=y —
5 15 | GLAYEY LIMEROCK, light biown to white, rotten gy fe—em = v
odor, wet at 5" bls. — -
= S -Q‘- _:_.
] B E
] CH F
10— -
=
] 00 | CLAY, light brown to white, high plasticity, totten egg =
odor. =
7 1000 CLAYEY LIMEROCK, light brown to white, 30% clay, =
rotten egg odor.
15—
20—
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TITLE: NAS KEY WEST
LOG of WELL: MW-8 BORING NO. N/A
CLIENT: SOUTHNAVFACENGCOM PROJECT NO; B508.35
CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 01/18/96 COMPLTO: 01/18/96
METHOD: 4.25" 1.D. HSA CASE SIZE: 27 SCREEN INT.; 3-13 PROTECTION LEVEL: D
TOC ELEV.: 6.03 FEET. MONITOR INST.. OVA TOT DPTH: 13 FEET. DPTH TO ¥ 5.35 FEET.
LOGGED BY: J. Koch WELL DEVELOPMENT DATE: 01/19/96 SITE: TRUMBO POINT FUEL FARM
ul | w
z wooE o 2z 2 S
— . LABORATORY '-’>-’ % g_ SOIL/ROCK DESCRIPTION ot @ a BLOWS/6 ~IN =
L saMPlEID. T 3 28 AND COMMENTS &=z 3 =
o R Ev o z
v I - N =
o G
7 0 CLAY, low plasticity, light brown, no odor.
N a As abave. S
7 CH H
5 2680 | pLaY, nigh plasticity, light brown to light gray, ratten - 7
£qgg odor, wet at 5 bis. =
7 CH =
10— 1=}
T N/AT o TECOVEerY, g
7 EREEE =
7 900 | LIMEROCK, CLAY (40%), and SHELL FRAGMENTS, . =
light brown to light gray, rotten egq odat. TS
15—
20—
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TITLE: NAS KEY WEST
LOG of WELL: MW-0Q BORING NO. N/&
CLIENT: SOUTHNAVFACENGCOM PROJECT NOC: 8506.35
CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 01/18/96 COMPLTD: Q1/18/96
METHOD: 4.25" 1.D. HSA CASE SIZE: 2” SCREEN INT.. 3-13 J PROTECTION LEVEL: D
TOC ELEV.. 6.17 FEET. MONITOR INST.: OVA TOT DOPTH: 13 FEET. DPTH TO ¥ 4.90 FEET.
LOGGED BY: J. Koch WELL DEVELOPMENT DATE: 01/19/96 SITE: TRUMBO POINT FUEL FARM
W o v =
z r E 2 E K PTI Q 2 2 2
=, LABORATORYZ W &E SOIL/ROCK DESCRIPTION St 3 BLOWS/6- 1 3
oW SAMPLE I0. Z o o2 AND COMMENTS S = - >
o o) g 5 = 0 5 ot
w w =) w
@ I = 72} =
R GC \-\—h—‘“—wj
o L ¢
7 0 | LIMEROCK and CLAY (30%), light brown, no odor. T ;
T
. O | LIMEROCK, CLAY, and SHELL FRAGMENTS, light o =
brown, no odor. - =
4 = =
CH 3
5 0 1 CLAY. high plasticity, fight brawn to lignt gray, some —
shell fragments, no odor. =
b
] =3
10— %
1 E
. 16 | LIMEROCK and CLAY (30%), light brown to light giay, =
rotten egg odor. [ T 1 .
] =
i T —
1 -
T 1 5
B 171 LIMEROCK, hard, fight brown, rotten egg odor. ‘ T : T
1
1
N - L
15—
20—
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TITLE: NAS KEY WEST

LOG of WELL: MW-10

BORING NO. N/A

CLIENT: SOUTHNAVFACENGCOM

PROJECT NO: 8506.35

CONTRACTOR: Groundwater Protection, Inc.

DATE STARTED: 0i/18/96

COMPLTD: G1/18/98

METHODO: 4.25" 1.D. HSA

CASE SIZE: 2"

SCREEN INT.. 4-14

PROTECTION LEVEL: D

TOC ELEV.: B.7Q FEET.

MONITOR INST.: OVA TOT DPTH: 14 FEET.

DPTH TO ¥ 7.7 FEET.

LOGGED BY: J. Koch

WELL DEVELOPMENT OATE: G1/19/98

SITE: TRUMBO POINT FUEL FARM

. w = 0 -
T b = < s ga 4 a
. LABORATORYZ 4 & E SOIL/ROCK DESCRIPTION <8 2 BLOWS 6o IN 3
W SAMPLE ID. I 5 & AND COMMENTS e o =
e » W ow Ew a w
L3 T - w =
= O GM | e
et (L "_J
. it
. G | LIMEROEK and SILT, light brown to medium Diown, no 15", Pl
odor. = b
> o b
N > S
> o &
=) =
G e =i
7 As above. < A
> o
o)
B CL =
=
5 O | CLAY, tow plasticity, light biown to light gray, no E
odor, dry. =
— e TT GC ___._
L)
7 29 | LIMEROCK and CLAY (30%}, light brown, no odor, e b
wet. = -
- — -
iy =
10— o S b —
. 27 | LIMEROCK and CLAY (50%). light brown to light gray, Fm—= =
rotten 2gg odor. o —
N oH =
7 220 CLAY, high plasticity, light trown to light gray, rotten —
egg odot. —
15—
20—
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TITLE: NAS KEY WEST

LOG of WELL: MW-!

1 BORING NO. N/A

CLIENT: SOUTHNAVFACENGCOM

PRQOJECT NO: 8508.35

CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 01/18/96 COMPLTD: 01/18/96
METHOD: 4.25" 1.D. HSA CASE SIZE: 2" SCREEN INT.. 3-13 PROTECTION LEVEL: [
TOC ELEV.: 6.48 FEET. MONITOR INST.. OVA TOT DPTH: 13 FEET. OPTH TO ¥ 5.20 FEET.

LOGGED BY: J. Koch

WELL DEVELOPMENT DATE: 01/19/86

SITE: TRUMBO POINT FUEL FARM

w 8] w
- w 2 2 5= £ =
= LABORATORYZ W OZE SOIL/ROCK DESCRIPTION g g o BLOWS/6-IN 3
Wl SAMPLE ID. I 5 g=& AND COMMENTS ez > -
n W ow o =) W
@ T .} w =
—— 6 {\_F‘T“‘J
 — 7 I\
N 0 | LIMEROCK and CLAY (40%), light brown to light gray, | SRy
no odor. g 5:
g =
cL B
7 0§ cLAY, low plasticity, light brown to light gray, no -
odor, =
. T T =
[ =
1 =
5— O | LIMEROCK and SHELL FRAGMENTS, light brown, no L =
odor, wet at 5' bls. IT 1T -
- — ] =
1 -
T T —
_ T 1 =
I T =
] , lT =
. - E
L1 =
i [ 1 =
[T =
P T —
[ 1 =
10— Iij =
1 g
1 I 1 -
B 008! golitic LIMERQCK, light brown, some clay (20%), L T -
, =
rotten egg odor. ) =
_ [ ] =
=
_ =
15—

ro
o
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TITLE: NAS KEY WEST
LOG of WELL: MW-12 BORING NC. N/A
CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 8508.35
CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 01/18/96 COMPLTD; 01/18/96
METHOD: 4.25" 1.D. HSA CASE SIZE: 2" SCREEN INT.: 3-13 PROTECTION LEVEL: D
TOC ELEV.. 8.77 FEET. MONITOR INST.: OVA TOT OPTH: 13 FEET. DPTH 7O ¥ 5.23 FEET.
LOGGED BY: J. Koch WELL DEVELOPMENT DATE: 01/19/66 SITE: TRUMBQ PQINT FUEL FARM
L [ N .
= v § 2z Zg % :
o LABORATORYZ & & % SOIL/ROCK DESCRIPTION 52 4 BLOWS/ 6 IN 3
W& SAMPLE 1D. & o o2 AND COMMENTS 2 5 —
=) %] - =t = Uy = o
] W - =] w
o T — wn =
) M & pemy PV
o | ° Wt
O ’
T 0 | SILT and LIMEROCK, light brown to dark brown, no DOC', ‘
odor. <
(> - <O
] = GC
T O | LIMERGCK and CLAY (20%), light brown to medium S =
biown, no odor. L —
- T E
P -
[ ] =
5—1 0 | LIMEROCK and CLAY (20%), light brown to light gray, H ‘ 1 ‘ =iy
no odor, wet at 5 bis. ‘ | [ [ I =1
7] 1 L 1 -
L1 =
1 =
N [ T =N
[ 1 =
1 =
L1 -
- I =
T -
1 -
] I —
1 -
| I -
{ T I —
10— | =
1 -
P d ]
T ]
| -
N 800 | LIMEROCK and CLAY (20%), lighi brown to light giay, : ! : [ =
rotten egg odor. I 1 =
i 1 =
[ 1 —
P 1 1
[ | —
1 500 | LIMEROCK and CLAY (40%). light brown, otten egg  H—— =
ador. T 1
B 1
15—
20—
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TITLE: NAS KEY WEST

LOG of WELL: MW-13 BORING NO. N/A

CLIENT: SOUTHNAVFACENGCOM

PROJECT NO: 8506.35

CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 01/20/96 COMPLTD: G1/20/96
METHOD: 4.25" 1.0. HSA CASE SIZE: 2" SCREEN INT.. 3-13 PROTECTION LEVEL: D
TOC ELEV.: 5.85 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO ¥ 4.70 FEET.

LOGGED BY: J. Koch

WELL DEVELOPMENT DATE: 01/21/86 SITE: TRUMBO POINT FUEL FARM

V3] [ wn <
> [ ey w —
T Lt o < — o 5‘ <t -3
= .- LABORATORY & e SOIL/ROCK DESCRIPTION S @ 3 BLOWS/6-IN e
W & SAMPLE ID. % g ge AND COMMENTS e I -
w wow i =) w
o T 3 [0 =
= GC 3
- b
. \
b 0 | LIMEROCK and CLAY {20%), light brown, no odor. = IRy
s = E
= = ==
e
N o - | |
As above. - —
= B
i — =
T —1
5— 17 | LIMEROCK and CLAY (20%), light brown to light gray, [ =5
no odor, wet at 5° bis, e =
i - = =
o =|
| — Hk,, Ei
10— ] =
|4
L =
§ 13| Oolitic LIMEROCK, light biown to white, no odot. A =
L1 —:
] 1 =]
1 =
I =
i 130 | i o A LT =
Oolitic LIMEROCK, light brown to white, rotten egg T T
odor. L .1
| i T
15—
_
20—
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TITLE: NAS KEY WEST
L.OG of WELL: MW-14 HORING NO. N/A
CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 8508.35
CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 01/20/96 COMPLTD: 01/20/86
METHOD: 4.25" 1L.D. HSA CASE SIZE: 2" SCREEN INT.. 3-13 . PROTECTION LEVEL: O
TOC ELEV.. 5.88 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. OPTH TO ¥ 4.79 FEET.
LOGGED BY: J. Koch WELL DEVELOPMENT BDATE: 01/21/96 SITE: THUMBO POINT FUEL FARM
. s = 0 “
= 4 g Ze SOIL/ROCK DESCRIPTION g3 =< 5
& - LABORATORY g & L/ROCK 2 3 _ 2
B saMPLEID. T 0 & & & AND COMMENTS 3z BLOWS/6-IN =
Q I T oo = T
ut ul -t [=) t
o T i} ] =
,:Qu‘ GC I__F—R:_j
o g
] 0 | LIMEROCK and CLAY (20%), ight brown, no odor. BESSA
I - T ==
i - = E
ey
o
- 0.1 as above. Al e
o =
5 0 | LIMEROCK and CLAY (I0%), light brown to white, no  f—=r =
odor. .‘j""_,“ -]
S =
10— T =
L1 i
1 =
- 12| golitic LIMERQCK, light brown to white, slight rotten I . I ! =
egqQ adot. l 1 I~
| =
N T -
[ 1 -
1 3.
_ 6 ‘ o . ] =
Oolitic LIMEROCK, light brown to white, strong rotten ]
egg odni. 1 ; Ll
p S 1 1
15—
20—
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TITLE: NAS KEY WEST

LOG of WELL: MW-15 BORING NO. N/A

SLIENT: SOUTHNAVFACENGCOM

PROJECT NO: 8506.35

CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 01/20/98 COMPLTD: 01/20/986 1
METHOD: 4.25" 1.D. HSA CASE SIZE: 2" SCREEN INT.. 3-13 PROTECTION LEVEL: D J
TOC ELEV.. 5.87 FEET. MONITOR INST.; OVA TOT DPTH: 13 FEET. DPTH TO ¥ 5.0! FEET. |
LOGGED BY: J. Koch WELL DEVELOPMENT DATE: 01/21/96 SITE: TRUMBO POINT FUEL FARM
= 8 3 3 2
T ] T e 23 < <
. LABORATORY g Y oo g SOIL/RCCK DESCRIPTION S8 o BLOWS/6-1N g
W 4w SAMPLE ID. 3§ o o8 AND COMMENTS es o -
(e v o <t = =
L [ = ) 1]
o T = ® =
— ©C [ I
s o /
ﬂ 0 | LIMEROCK and CLAY (20%), light brown, slight pine V‘,uu g
odor. = =
o 7 =
N — =
e
. O | LIMEROCK and CLAY (30%), light brown, no odor. T =
= é
1 Eu e —
5— 1800| | IMEROCK and CLAY (20%). stained by product, o E ¥
medium gray to dark gray, strong petroleum-like o =
_ [ odor, wet at 5 bis. s ]
= 1
PO ZEm ot} }_.
] =
| = =
_] = =
10 T —
I
1
N 2001 pplitic LIMEROCK, hard, fight brown, rotten egg ndor. 1 T
1
B [ 1
1
1
7 220 | gulitic LIMEROCK, hard, light Drown to gray, rotten ' i 1
eqg odor. T ‘ |
- T T [
15—
20—
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TITLE: NAS KEY WEST
LOG of WELL: MW-1B BORING NO. SBii2
CLIENT; SOUTHNAVFACENGCOM PROJECT NO: 8506.35
CONTRACTOR; Groundwater Protection, Inc. DATE STARTED: 01/22/98 COMPLTD: 01/22/96
METHQD: 4.25" 1.0. HSA CASE SIZE: 2" SCREEN INT.: 3-13 PROTECTION LEVEL: D
TOC ELEV.: 8.24 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO ¥ 5.32 FEET.
LOGGED BY: J. Koch WELL DEVELOPMENT DATE: 01/23/96 SITE: TRUMBO POINT FUEL FARM
- H < v 2
T w T q o~ © = 2 -
o LABORATORY@j ';’ g g_ SOIL/ROCK DESCRIPTION 8 o o BLOWS/6-IN =
W & SAMPLE ID. X 85 g=e AND COMMENTS S = © & °
o 0 O o s S o
@ T 3 I7e) =

]
{
o
3
-

1

b e

14 ]

N 150 | [ IMEROCK and CLAY {20%), some asphali-like black =
material, no odor. —=

T

y 15 | LIMEROCK and CLAY (40%), light brown to light gray, l—es—
no odor. — =

As above, wet. e ppas o e

o
1 1 I
|
o
‘_{\4
14444
LTI LT o
N ——

20—

PAGE | of MW-18 ABB ENVIRONMENTAL SERVICES, INC.




FTLE: NAS KEY WEST

T |

1
| LOG of WELL: MW-17

BORING NO. SB12!

CLIENT: SOUTHNAVFACENGCOM

PROJECT NO: 8506.35

CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 01/23/98 COMPLTD: 01/23/96
METHOD: 4.25" 1.D. HSA CASE SIZE: 2" SCREEN INT.. 2-12 PROTECTION LEVEL: D
TOC ELEV.: .41 FEET. MONITOR INST.: OVA TOT DPTH: 12 FEET. DPTH TO ¥ 5.13 FEET.
LOGGED BY: J. Koch WELL DEVELOPMENT DATE: 01/24/96 SITE: TRUMBC POINT FUEL FARM
. w o ) -
E o LABORATORY 2 é éE SOIL/ROCK DESCRIPTION 83 g BLOWS/6- N =
o saMe. 3§ g2 AND COMMENTS ez - © ~
wn 0w Ee S S
@ I -t %3] =
=7 GC N B
> o
- ’
” O | LIMEROCK and CLAY (20%), light brown to light gray, |l 15,8,5.4 =
no odor. L3 E
| N> R .
- FEE SR N
&IZ—
7 | As above, moist. o 42,2 =
- =
- ‘;—‘Q7 .
e v
5— 210 | goiitic LIMERQOCK, light brown to medium qray, siight == 46,44
petroleum-like odor, wel at 6 bls. T
1 2401 a5 above, wet. = 4,4,4.3 é
— s
T 1 =
1 =8
7 380 | | IMEROCK, hard, light brown to medium gray. ] 711818 =
.
10— ' =
L1 =
r =
N 800 | LIMERQCK, hard, light brown to medium gray, rotten - refusal -
egg odor. L =
15—
.
20—
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TITLE: NAS KEY WEST

LOG of WELL: MW-18

BORING NQO. SB123

CLIENT: SOUTHNAVFACENGCOM

PROJECT NO: 8506.35

CONTRACTOR; Groundwater Protection, Inc.

DATE STARTED: 01/23/86

COMPLTD: 01/23/68

METHOD: 4.25" 1.0. H5A

CAST SIZE: 27 SCREEN INT,. 2-1

2

PROTECTION LEVEL: D

TOC ELEV.: 6.43 FEET.

MONITOR INST.: OVA | TOT DPTH: 12 FEET.

DPTH TO ¥ 4.99 FEET.

LOGGED BY: J. Koch

WELL DEVELOPMENT DATE: 01/24/96

SITE: TRUMBO POINT FUEL FARM

., uw ) w <
=] = w il
z s & fz RIPTIO 88 3 g
= LABORATORY&‘ b B S SOIL/ROCK DESCRIPTION = @ o BLOWS/6—1IN ci
g w SAMPLE ID. § 8 E = ANDO COMMENTS ¥ = = -
€3] wt Lt - 9] S ]
@ x j 0 =
— L GC 3
T rt_“:
e h
] 0 | LIMEROCK and CLAY {50%), light brown to hght gray, e 1.9.8,4 =
no ocdor. = =
e .
. T -
o -
= -
7 G | as above. = 2223 —
! 1 =
- =
5— 280} nolitic LIMEROCK, stained by product, light gray to T 1 i 2357 § ¥
medium gray, petroleum—-iike odor, wet. I f =
i T —
R =
T £}
7 13001 45 above. - 1,8,8,8 =|
i1 -
] —
— T I f et
e &C =
7 900 | L IMEROCK and CLAY {2Q%), mechum gray, rotten egg oy 7.8.6.4 -
odor. — g
10— G =
. 100 | | IMERGCK and CLAY (10%), medium giay, rotten egg  —re— 55,56 |=
odar, _,7r:,, =
B 800 | LIMEROCK and CLAY (20%), medium qray, 1olten eqg o= 9,7.6,6
odor. T
15—
i
20—
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TITLE: NAS KEY WEST

LOG of WELL: MW-10

BORING NO. 5B135

Q

LIENT: SOUTHNAVFACENGCOM

PROJECT NO: 8508.325

CONTRACTOR; Groundwater Protection, Inc.

DATE STARTED: 01/28/96

COMPLTD: 01/29/96

METHOO: 4.25" 1.0. HSA

CASE SIZE: 2" SCREEN INT.: 3-13

PROTECTION LEVEL: [

TOC ELEV.: 6.81 FEET.

MONITOR INST.: OVA TOT DPTH: 13 FEET.

DPTH TO ¥ 6.24 FEET.

LOGGED BY: J. Koch

WELL DEVELOPMENT DATE: 01/30/96

SITE: TRUMBO POINT FUEL FARM

> L(iJJ et n -
= W@ 2z 2z < o
~ - LABORATORYZ W o E SOIL/ROCK DESCRIPTION S i 3
o b > ©a =% O BLOWS/6-IN e
W - SAMPLE ID. < g g& AND COMMENTS ez = -
C e Eo = o
[ T e I} =
T GC 3 X
- s
- *
. O | LIMEROCK and CLAY (10%), light brown to light gray,  jmrme
no odor, dry. = = E
| == =
7 0 | As above. i -
1 _)v;) é
5— 0 | As above, moist. —— =
§ T I=
I 1 =]
[ 1 =
7 380 | goltic LIMEROCK, stained by product, medium gray, T ILT =
strong diesel-like odor, wet. | =
- [ T -
=
10— =
15—
20—

PAGE 1 of MW-14 ABB ENVIRONMENTAL SERVICES, INC.




)
TITLE: NAS KEY WEST |
LOG of WELL: MW-20 BORING NO. N/A |
CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35 ‘
CONTRACTOR: Groundwater Protection, Inc, DATE STARTED: 01/28/96 COMPLTD: 01/209/98 |
METHOD: 4.25" 1.0, H5A CASE SIZE: 2" SCREEN INT.. 3-13 PROTECTION LEVEL: D
TOC ELEV. 6.82 FEET. " | MONITOR INST.: OvVa TOT OPTH: 13 FEET. DPTH TO ¥ 6.20 FEET.
LOGGED BY: J. Koch WELL DEVELOPMENT DATE: 01/30/66 SITE: TRUMBO PQINT FUEL FARM
N ™ L g -1
L " —_ [ —
=, LABORATORY G £F SOIL/ROCK DESCRIPTION <8 3 BLOWS/ BN 3
W W SAMPLE ID. & c asg AND COMMENTS g = 5 =
= o @ 3 s g5 o
o T — wn =
—— Lo
. 0 | LIMEROCK and CLAY (20%), fight brown, no odor. = Wi b
= 2
i e
N 0 | As above. e =
T 1
=}
5— 0 | As above, with pieces of coal e =1
T = I=EI
T O | LIMEROCK and CLAY (20%). light brown, no odor, = =
wel, S -
i ee— E
10— = =
1 0 | LIMEROCK and CLAY (20%), light brown to white, no —
odor, wet. S
-
15— —
20—
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TITLE: NAS KEY WEST _
LOG of WELL: MW-21 BORING NO. N/A
SLIENT: SOUTHNAVFACENGCOM PROJECT NO: B506.35
CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 01/29/96 COMPLTD: 01/29/96
METHOD: 4.25" 1.D. HSA CASE SIZE: 2" SCREEN INT.. 3-13 PROTECTION LEVEL: D
TOC ELEV.: 6.12 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO ¥ 5.10 FEET.
LOGGED BY: J. Koch WELL DEVELOPMENT DATE: 01/30/96 SITE: TRUMBO POINT FUEL FARM
[ U n -
= RATORY E Zz /ROCK DESCRIPTION g8 =2 g
o LABORATORYZ & & & SoIL ESC =2 © BLOWS/6-IN e
WL SAMPLE ID. X 5 o8 AND COMMENTS o= - S
® g ¥ 2o S o
o T o n =
= GC | ymr=—gm |
= 0

B Q LIMEROCK, SILT, and CLAY (20%), light biown, no
odor. T

- 0 | LIMEROCK and CLAY {40%), light brown, no ador.

No recovéry. S

N 0 LIMEROCK and SHELL FRAGMENTS, light brown, no R
odor, wet.

LIMEROCK and CLAY (30%), light brown to medium
gray, no ador. ~

3
oo
(@}
u '.‘ ) 1“ Iv |_
g 1a 149 14
il [T HHJIIIIIHIHHHIIHlIlvllJJIIIHHHIHHHIIIHH

20—
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TITLE: NAS KEY WEST

LOG of WELL. MW-22

BORING NO. N/A

CLIENT: SCUTHNAVFACENGCOM

PROJECT NO: 8506 .35

CONTRACTOR: Groundwater Protection, Inc.

DATE STARTED: 01/29/4906

COMPLTDO: 0¥/26/96

METHOD: 4.25" 1.D. HSA

CASE SIZE: 2" SCREEN INT.: 3~13

PROTECTION LEVEL: D

TOC ELEV.: 7.05 FEET.

MONITOR INST.. OVA TOT DPTH: 13 FEET.

DPTH TO ¥ 5.27 FEET.

LOGGED BY: J. Koch

WELL DEVELOPMENT DATE: 01/30/96

SITE: TRUMBO POINT FUEL FARM

. U 58 =
x Y L o u —-
e - LABORATORY g Y 5 & SOIL/ROCK DESCRIPTION Sg 2 =
w b SAMPLE ID. = [} =) ANDO COMMENTS o E - BLOWS/G-IN 7
o [ < T
R Fo B z
= T ] 0 E3
i 0 | LIMEROCK and CLAY (30%), light brown to dark = T
brown, no odot. = = =
- i E B
‘-(v_)l_
T O | LIMEROCK and CLAY (50%), light brown to ight qiay, | -
no odar, moist. =T flae
i CH =
="
5— g CLAY, high plasticity, light brown, fight gray, medium =
gray, no odor, wet. =
_ 0 | As above. =
_ =
—
10— -
i 0 | as above. E
15—
20—
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TITLE: NAS KEY WEST
) . LOG of WELL: MW-23 BORING NO. N/A
CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 8508.35
CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 01/30/96 COMPLTD: 01/30/96
METHOD: 4.25" 1.D. HSA CASE SIZE: 2" SCREEN INT.; 3-13 PROTECTION LEVEL: D
TOC ELEV.: 8.05 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO § 4.55 FEET.
LOGGED BY: J. Koch WELL DEVELOPMENT DATE: 01/31/96 SITE: TRUMBOQ POINT FUEL FARM
73] |S) wn
z uwoF =- 5 gz 2 S
E = LSAESSCXETORY% ¢ 535 SOIL/ROCK DESCRIPTION 38 3 BLOWS/6-1N 2
0. % 5 o2 AND COMMENTS o= Z -
et = o = = o = o
[+= T = I7e) =
-" - GC EK_{—-‘__E
- g :
7 0 | LIMEROCK and CLAY {30%), light brown, dark brown, V,Uk_ :
black, no odor. =TT
R cL
. O | CLAY, low plasticity, light brown te light gray, no =
odor, moist. =
| -
TH =
=i ¥
5] O | CLAY, high plasticity, light brown to light gray, no =
odor, moist. H-
E
' 430 As above, rotten egg odor, moist. g
N é
= 6C =g
10_1 ) M.
o R wn -
— 1=
- — -
S =
1 310 | LIMEROCK and CLAY (30%), light brown to lignt gray, = 5
rotten eqg odor, wet. i ; E
_{
15—
20—
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TITLE: NAS KEY WEST o
LOG of WELL: MW-24 BORING NO. N/A
CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 8508.35
CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 02/01/98 COMPLTD: 02/01/946
METHGD: 4.25" 1.0O. HSA CASE SIZE: 2¥ SCREEN INT.; 2-12 PROTECTION LEVEL: D
TOC ELEV.: 6.52 FEET. MONITOR INST.: OvA TOT DPTH: 13 FEET. DPTH TO ¥ 5.02 FEET.
LOGGED BY; J. Koch WELL DEVELOPMENT DATE: 02/02/96 SITE: TRUMBO POINT FUEL FARM
0 o v
T w Q- & e ) »:—1
= = LABORATORY & Yoo g SOIL/ROCK DESCRIPTION S 2 = BLOWS/6-IN 3
Wi SAMPLE ID. X 5 o8 AND COMMENTS o= 5 > =
=] n TR [ 5 oy
o T - " =
bz‘;:- Gt Qf_rmr_]
——— b
i 1 | SILT and CLAY (20%), light gray to dark brown, no e ==
odor, dry. G =|=
)
N el —
N 3 CLAY, low plasticity, light brown to gray, é
petroleum—iike ocdor, moist. =
5— 400 as above. g
] E|
N 4804 g above, wet, E
I
= CH =
10— =
7 400 CLAY, high piasticity, light gray, petroleum=like odor, §
wet. =
15—
20—
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| TITLE: NAS KEY WEST
LOG of WELL: MW-25 BORING NO. N/A
SLIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35
CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 02/01/96 COMPLTD: 02/01/96
METHGD: 4.25" 1.0. HSA CASE SIZE; 2" SCREEN INT.. 3-13 PROTECTION LEVEL: D
TOC ELEV.: 6.98 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO ¥ 5.23 FEET.
LOGGED BY: J. Koch WELL DEVELOPMENT DATE: 02/02/96 SITE: TRUMBQ POINT FUEL FARM
. 8 2, 8 =
I . LABORATORYZ & & E SOIL/ROCK DESCRIPTION gg = <
a - z > ¢a 22 O BLOWS/6-IN e
Wl SAMPLE ID. £ O D2 AND COMMENTS 2= 3 -
e v g 3 Fo 3 T
[+4 T = ) =
_L-:ﬁf GC [T.]’__'I\:j
7 SILT, CLAY (30%), and LIMEROCK, light brown to e XY
dark brown, no odor. o = B
4 i = B
. LIMEROCK, CLAY (30%), and SHELL FRAGMENTS, light [ =
brown, dark brown, gray, no ador, moist. i ; E
——e é
Cha LIMEROCK and CLAY {50%), light brown to light gray, =R
no odor, moist. s =
7 cL =i
B CLAY, low plasticity, light brown to light gray, rotten é
egg odor, wet. =
=
1 =
. 11 —
10 T B
11 =
LT =
i 1 —-
1 3
1 I I -
. 180 | golitic LIMEROCK, light brawn, rotten eqq odar, wet. LJ T =
i =
15—
20—
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TITLE: NAS KEY WEST

LOG of WELL: MW-20

BORING NO. N/A

CLIENT; SOUTHNAVFACENGCOM

PROJECT NO: 8506.35

CONTRACTOR: Groundwater Protection, Inc,

DATE STARTED: 02/01/96

COMPLTD: 02/01/986

METHGD: 4.25" L.O. H5A

CASE SIZE: 2"

{ SCREEN INT.; 3-13

PROTECTION LEVEL: D

TOC ELEV.: 6.86 FEET.

MONITOR INST.. OVA

TOT DPTH: 13 FEET.

DPTH TO ¥ 4.55 FEET.

LOGGED BY: J. Koch

WELL DEVELOPMENT DATE: 02/02/96

SITE: TRUMBO POINT FUEL FARM

> % = % <
T w T oIz 9a < =
e LABORATORY& W &5 5 SOIL/ROCK DESCRIPTION - @ o BLOWS/E—TN o
W SAMPLE ID. I o o AND COMMENTS ef _, 3
(= I oo = o b= o
[id I ] n =
T T— T N o— R
oc Rt
— ¢
T SILT, CLAY (30%}, and LIMEROCK, light brown to e b
dark brown, no odor. > = B
_ "‘d“ =
- LIMEROCK, CLAY (30%), and SHELL FRAGMENTS, light =
prown, dark brown, giay, ne odor, moist. - —
= =
5 LIMERQCK and CLAY {50%), light brown to light gray, [ —= = ?
no odor, moist, _uz._, =
R CL =
T CLAY, low plasticity, light rown to light gray, rotten %
egg odot, wel. =
T 1 =
10— . g
1 =
] =
- L] e
L 1 =
T T I
| 700 N . . , 1 =
Qolitic LIMEROCK and CLAY (50%), light birown, 1atten [ -
egqg odot, L1 H
99 odot - =
| - =
15—
20—
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TITLE: NAS KEY WEST )
, LOG of WELL: MW-27 | BORING NO. N/2
CLIENT: SOUTHNAVFACENGCOM } PROJECT NO: 8506.35
CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 02/01/98 COMPLTD: 02/01/96 1
METHOD: 4.25" 1.D. HSA CASE SIZE: 2" SCREEN INT.. 3-13 | PROTECTION LEVEL:
TOC ELEV.. 7.33 FEET. MONITOR INST.: OvA TOT OPTH: 13 FEET. DPTH TO ¥ FEET.
LOGGED BY: J. Koch WELL DEVELOPMENT DATE:; 02/02/98 | SITE: TRUMBO POINT FUEL FARM
- 3 = @ =
—_ 0 J -~
T . LABORATORYZ @ & SOIL/ROCK DESCRIPTION €8 3 2
LL SAMPEID. S © o0& AND COMMENTS 2z 2 BLOWS/6-IN 5
= o TR = o 5 I
o I : %) =
1 —— °C il
- LIMEROCK, SILT, and CLAY (20%) fill materia, light B
brown to gray, no odor, dry. —— = E
S = B
i i 5 B
T As above, —lp—, é
o =
= =
-7“. - E‘
5/ LIMEROCK and CLAY {20%) fill matenial, light brown to  Fo—= =
gray, no odor, moist. _;")(,,, =
. 1 =
. [ -1 —
T =
] Oolitic LIMEROCK and CLAY (30%), light brown to L =
light gray, no odor, wet. ) =
T =
- ] ] —]
o g
i - £
T
T =
10~ T ] =
T 1 =
I ]J : =
T 1 =
T 1 E
7 900 | politic LIMEROCK and CLAY (30%), light brown, rotten rI =
eqg odor, wet. IL‘ -
T =
15—
i
20—
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TITLE: NAS KEY WEST

LOG of WELL: MW-28 BORING NO. N/4

CLIENT: SCUTHNAVFACENGCOM

PROJECT NO: 8506.35

CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 02/01/46 COMPLTD: 02/01/96
METHOD: 4.25" 1.O. HSA CASE SIZE: 2¢ SCREEN INT.; 3-13 PROTECTION LEVEL: D
TOC ELEV.: 7.64 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. ODPTH TO ¥ 5.70 FEET.

LOGGED BY: J. Koch

WELL DEVELOPMENT DATE: 02/02/98

SITE: TRUMBO POINT FUEL FARM

L o w -1
o LABORATDRY; ‘;’ o §_ SOIL/ROCK DESCRIPTION E’, ® 3 BLOWS/6-IN o
w b SAMPLE ID. T g o2& AND COMMENTS 2= - -
e gl o W = o i
o< T = n z
= M o o
< 6 E‘fﬁﬂ
i T
. SILT and LIMEROCK fill material, fight brown, medium [,
brown, biack, nc odor, dry. (= =
- o =
7 - T ¥ GC F |
7 LIMEROQOCK and CLAY (30%) fill material, ight brown to ;;‘1’_,::]. =
gray, no odor, moisi. P T =
| =
N e =
5— LIMEROCK and CLAY (50%), ight brown to light gray, o H
no odeor, moist. s s =t
Py H1¥
_ oL =
7 CLAY, low plasticity, light brown o light gray, rotten E
£qg odot, wel. =
T 1 -
10— T =
l =
1 —
“ I I =
I .
E ] l ! =
7 708 | galitic LIMEROCK and CLAY (30%), fight brown to T =
gray, rotten eqgq ador, wet. |t =
T 1 E
- 1 1 .
15—
20—
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TITLE: NAS KEY WEST
LOG of WELL: MW-28 BORING NO. N/A
CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 8508.3%
CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 02/02/986 COMPLTD: 02/02/96
METHOD: 4.25" 1.D. HSA CASE SIZE: 2" SCREEN INT.. 3-13 PROTECTION LEVEL: D
TOC ELEV.: 6.80 FEET. MONITOR INST.: OVaA TOT DPTH: 13 FEET. DPTH TO ¥ 5.08 FEET.
LOGGED BY: J. Koch WELL DEVELOPMENT DATE: 02/03/96 SITE: TRUMBO POINT FUEL FARM
w o 0
N w E 8_ g4 >
P LABORATORY & ';J & g_ SOIL/ROCK DESCRIPTION S ) g BLOWS/6-IN a
Luw SAMPLEID. X § o2 AND COMMENTS 2z =
o © @ & Ee B T
&« T — wn =
o v GC LF_EJ
J Y -
0 | SILT, CLAY (20%), and LIMEROLK, light brown, no B
odor, dry. =
‘T ‘—‘T ¥
7 G | As above, with roots and coal, - =
— g
- ot =
5 50 | CLAY, low plasticity, light brown to light gray, few =
limerock pebbles, maist. =
| g
B 350 | cLAY, low plasticity, light brown to light gray, rotten g
egg odor, wet. =
| =
B 180 | A5 above. E
10— =
=
B
7 250 | gLAY, low plasticity to high plasticity, light brown to =
light gray; changing to oolitic limerock at the hottom 1 —
N of the spoon. I -
15—
|
20—
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TITLE: NAS KEY WEST

LOG of WELL: MW-30

BORING NC. N/A

CLIENT: SOUTHNAVFACENGCOM

PROJECT NO: 8506.35

CONTRACTOR: Groundwater Protection, Inc.

DATE STARTED: 02/02/96

COMPLTD: 02/02/06

METHOD: 4.25" 1.0O. HGA

CASE SIZE: 2" SCREEN INT.

3-13

PROTECTION LEVEL. D

TOC ELEV.: 7.02 FEET.

MONITCR INST.: OVA TOT DPTH: 13 FEET.

DPTH TO ¥ 5.24 FEET.

LOGGED BY: J. Koch

WELL DEVELOPMENT DATE: 02/03/96

SITE: TRUMBO PRINT FUEL FARM

: Y 5.8 =
T 2 §© 3= £ gg = =
E - LABORATORYZ Yoo E SOIL/ROCK DESCRIPTION S8 = BLOWS/6-IN 3
w W SAMPLE ID. £ g = AND COMMENTS €= - =
= w bryf = v o o
i T — w =
—— °C It
7 O | SILT, LIMEROCK, CLAY (20%), and ASPHALT-like ey y
material, fight gray to black, no odor, dry. YT = B
—_ ==
Tt ‘
. Ul ASPHALT-like material, biack, no odot, dry. - - =
= == cL _;_-
5= 32 | CLAY, low piasticily, light brown to light gray, no =
odot, moist, -
7 10 | s above, rotten egq cdor, wet. §
7 2301 as above, -
10— =
] 480 | a5 above. g
- =
15—
20—
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TITLE: NAS KEY WEST

LOG of WELL: MW-3!

BORING NO. N/A

CLIENT: SOUTHNAVFACENGCOM

{
!

PROJECT NO: 8506.35

CONTRACTOR: Groundwater Protection, Inc.

DATE STARTED: 02/02/98

COMPLTD: Q2/02/986

METHOD: 4.25" 1.D. HGA

CASE SIZE: 2"

SCREEN INT.. 3-13

PROTECTION LEVEL: D

TOC ELEV.: 6.73 FEET.

MONITOR INST.. OVA

TOT DPTH: 13 FEET.

DPTH TO ¥ 6.14 FEET.

LOGGED BY: J. Koch

WELL DEVELOPMENT DATE: 02/03/96

SITE: TRUMBO POINT FUEL FARM

L = w -
T w s 2 - O - w =
= - LABORATORY g [ SOIL/ROCK DESCRIPTION S 2 o 3
W L SAMPLE ID. z 5 ce AND COMMENTS 5= c BLOWS/6~IN =
w Oow ol IS w
o T -~ w =
—_ T GC SIS
- L
~ §
. 0 | SILT, LIMEROCK, CLAY (20%), light brown, no odot, RS
dry. —— =j=
i . = B
e
] 0 | LIMEROCK, CLAY (20%), and SHELL FRAGMENTS, light |-y~ -
brown, no odor, dry. — -7 E
- = =
cL =
5— 160 URT i i =
CLAY, low plasticity, light brown to light gray, moist. —
I cH =Y
B 300 CLAY, high plasticity, light brown to light gray, rotten _E_
egg odor, wet. =]
J oL -
E,
] 180 | cLAY, low plasticity, light brown to light gray, rotten =
egg odor, wet. =
10— =
] 3000| as above, slight petroleum odor, wet. =
—
- - E
15—
-
20—
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TITLE: NAS KEY WEST ‘
LOG of WELL: MW~32 BORING NO. N/A
CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 85086.35
CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 02/02/98 COMPLTD: 02/02/46
METHOD: 4.25" 1.0. HSA CASE SIZE: 2" SCREEN INT. 3-13 PROTECTION LEVEL: D
TOC ELEV.: 6.48 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO ¥ 9.65 FEET.
LOSGED BY: J. Koch WELL DEVELOPMENT DATE: 02/03/96 SITE: TRUMBO POINT FUEL FARKM
Lt L w «
z s § 2 2z ¢ 2
. LABORATORY & Woa E SOQIL/ROCK DESCRIPTION S5 p BLOWS/6- N 3
L L SAMPLE 10. % S o& AND COMMENTS ez — =
e w o oW w0 &) w
[ T ) W =
- = GM
<
1=y Oy
T . a SILT AND LIMEROCK, medium brown, no odor, dry. DC’O
B -
i
_ .
=
= l
SR ] Pl
T 0 | 2 - 3 SILT AND LIMEROCK, medium Drown. 3 - 4; = GC =
LIMERQUK, CLAY (30%). and SHELL FRAGMENTS, light J‘-’( . E
brown to light gray, no odor. =3
] IOW ig gl’ y R E
5-— HOO | LAY, high plasticity, light gray, petraleum-tike odor, =
moist, =
- 12001 A5 above, wet. g
] o =
4 200 | LAY, low plasticity, fight brown to light gray, 1otten -
Bgg cdor, welt, ¥
10— CH E
| BGO | LAY, high plasticity, light gray to light L own, slight =
petroieum~ like odor, wet, =
15—
20—
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TITLE: NAS KEY WEST

LOG of WELL: MW~33

BORING NO. N/A

CLIENT: SOUTHNAVFACENGCOM

PROJECT NQ: 8508.35

CONTRACTOR: Groundwater Protection, Inc.

DATE STARTED: 02/02/986

COMPLTD: Q2/02/96

METHOD: 4.25" 1.D. HSA

CASE SIZE: 2" SCREEN INT.. 3-13

PROTECTION LEVEL: D

TOC ELEV.: 7.83 FEET.

MONITOR INST.: OVA TOT DPTH: 13 FEET.

DPTH TO ¥ 6.64 FEET.

LOGGED BY: J. Koch

WELL DEVELOPMENT DATE: 02/03/86

SITE: TRUMBO POINT FUEL FARM

: 4 5. 8 =
z o & 2= 23 < 2
T+ LABORATORYZ W o B SOIL/ROCK DESCRIPTION S o o BLOWS/B-1N a
W - SAMPLE ID. % g g& AND COMMENTS 2F 3 -
0 el N S o
o T vl w =
= . ol
- GM : r}]
> o ¢\
] SILT and LIMEROCK, light brown, no odor, dry. - g
< =
> O =
- = =
O
=
= ) i el
SILT, LIMEROCK, and pieces ot asphali-like material, )
light brown, dark brown, black. No odor, dry. :’(_C" E
] cC =
5] CLAY, low plasticity, light biown to light gray, moist. =
=¥
7 As above, rotten egg odor, wet, E
iv
] As above. =
10— 1=
T As above. =
=
_ =
15—
20—
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TITLE; NAS KEY WEST

CLIENT: SCUTHNAVFACENBCO

BORING NO. N/&

H \ - MW -3 LOG of WELL; Mw-34

PROJECT NO: 8506.35

CONTRACTOR: Groundwater Protection, Inc.

DATE STARTED: 02/03/96

COMPLTD: 02/03/66

METHOD: 4.25" 1.D. H5A

CASE SIZE. 2" SCREEN INT.. 3-13

PROTECTION LEVEL: [l

TOC ELEV. 7.01 FEET.

MONITOR INST.. OVA

TOT DPTH: 13 FEET.

DPTH TO ¥ 6.32 FEET.

LOGGED BY: J. Koch

WELL DEVELOPMENT DATE: 02/0G4/96

SITE: TRUMBG POINT FUEL FARM

- Lt = w <
= 45 =z 2g < S
= LABORATORY% ‘;_J 8 g SOIL/ROCK DESCRIPTION 8 o o BLOWS/6-1IN =
W SAMPLE ID. 3 8 g=& AND COMMENTS e = =
o n ] o =0 o O
o T 3 7} =
1 ©¢ Ealab
7] 0 | LIMEROCK AND CLAY (20%), light brown to tight gray, _,ug_ .
no odor, dry. =]
o
- 0 | As above, with shell fragments. e =
D" E
=
5] 0 | as above. — =
A et ¥
Ly -
7 240 | | IMEROCK and CLAY (30%), rotten egg odor. = =
-c"w‘ E
7 60 | LIMEROCK and CLAY (20%), appears to be stained e I=
by product, rotten egg odot, wet. ey —
10— = =
7 50 | LIMEROCK, CLAY (20%), and SHELL FRAGMENTS, fight = =
brown to medium gray, appeats to be stained by = =
4 product, rotten egg sdor, — —
15—
20—
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I
1 NAS KEY WEST !
TITLE { LOG of WELL: MW-35 BORING NO. N/4
CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35
CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 02/03/98 COMPLTD: 02/03/96
METHOD: 4.25" 1.D. HSA CASE SIZE: 2" SCREEN INT.. 3-13 PROTECTION LEVEL: D
TOC ELEV.. 6.81 FEET. MONITOR INST.: GVA TOT DPTH: 13 FEET. DPTH TO ¥ 6.17 FEET.
LOGGED BY: J. Koch WELL DEVELOPMENT DATE: 02/04/986 SITE: TRUMBO POINT FUEL FARM
> o] = & =
o —
T w S-S g = < <
= . LABORATORYZ W o E H \ _ - >TION °8 3 BLOWS, BN 2
%[ SAMPLE I0. 3 & a& ﬂ\w 35 5 g2 ¢ LOWS/6-1 c
L 1w = ) w
D’_)C) GM \r‘w—_nj
> @ g
7 0 | LIMEROCK AND BLACK MATERIAL (coal?, asphait?), s :
light brown to black, no odor, dry. ’so_ =
O =
- 3‘:1:) =
<>
0 X T O -,
N As above, tar—iike odor, dry. > —
Ty O Al
o ':"
] I < —
@ =4
_(\j:_). %
5 0 | LIMEROCK, light brown to dark gray, no odor, dry, - o —
= o H
- } o =
7 230 | {IMEROCK, hard, light brown, dark Lrown, green, gray, = E
black, rotten egg odot. Moist. o =
4 L =
Ty O :l
7 31 | LIMEROCK, hard, appear s to be stained by product, | e =
gray, slight petroleum-iike odor, wet. D O —
i) =
10— S E
‘3“’(") E
o .
. 37 | As abave. e g
15—
20—
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TITLE: NAS KEY WEST
LOG of WELL: MW-36 BORING NO. N/A
CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35
CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 02/03/96 COMPLTD: 02/03/96
METHOD: 4.25" 1.D. HSA CASE SIZE: 2" SCREEN INT.: 3-13 PROTECTION LEVEL: D
TOC ELEV.: 6.60 FEET. MONITOR INST.: OVA TOT OPTH: 13 FEET. DPTH TO ¥ 5.97 FEET.
LOGGED BY: J. Koch WELL DEVELOPMENT DATE: 02/04/96 SITE: TRUMBO POINT FUEL FARM
1 o] n “
> [®] - " —
T w r g = L H < <
= . LABORATORYZ U o E H l W S 3 = - &
a - = = O - © BLOWS/B~IN
w MP .= o o8 - bt e F - -
L& SAMPLE ID. & g s M 3@ E = 3
o T = e} =
— ’ GC r_“—‘*‘_‘j
7 0 | LIMEROCK and CLAY (20%) fill material, light brown, v’,*")(_,‘ .
no odor, dry. T
S
= P
i
y 0 | As apove, with shell fragments. B ]
5] G | As above. ——= =
7 150 | | IMEROCK and CLAY {30%), gray, appeats to bé = g
stained by product, petroleum-iike odor and rotten — =
4 eqgg odor. - -
7 41 1 As above. S -
10— ] =
L1 =
. [ 1 =
7 18 | Dolitic LIMEROCK and CLAY (20%), fight brown to . =
gray, petroleum-like odor and rotten egg odor. ; ! : | -
15—
20—

PAGE 1 0f MW-38 ABB ENVIRONMENTAL SERVICES, INC.




TITLE: NAS KEY WEST

LOG of WELL: MW-37

1
!

] BORING NO. N/A

: CLIENT: SOUTHNAVFACENGCOM

| PROJECT NO: 8505.35

CONTRACTOR: Groundwater Protection, Inc.

DATE STARTED: 02/04/98

COMPLTD: 02/04/986

METHOD: 4.25" 1.D. HSA

CASE SIZE: 2" SCREEN INT.. 3-10

PROTECTION LEVEL. D

TOC ELEV.: 6.88 FEET.

MONITOR INST.: OVA TOT DPTH:

10 FEET. DPTH TO ¥ 6.25 FEET.

LOGGED BY: J. Koch

WELL DEVELOPMENT DATE: 02/05/96

SITE: TRUMBO POINT FUEL FARM

PAGE 1 af MW-37

ABB ENVIRONMENTAL SERVICES, INC.

w 3] ) =
bt o | b n find
T uf L — - Q5 <
£ LABORATORYE E- " H\ N\W 3:1’ = g o BLOWS/6-IN 5
Lé-l W SAMPLE ID. & 8 g 2 T = ) =
) g = =0 = o
v T ] 4] =
S C 3 Bl
- ° B
N 0 | LIMEROCK and CLAY (20%) fill material, tight brown, e a1V
no odor, dry. = E
(SR =
T L= S
=
7 0 | as above. e =
> —
— =
S =
5— 0 | As above, wood at 8" bIs, maist. . H
pesy — .
_ = =1y
— E
7 1| As above, = =
i T 1 =
L 1 —
L1 =
7 80 | L IMEROCK and CLAY (30%), light brown to gray, T . G =
slight petroleum-like odor, wet. I IJ =F
=
10— T IJ b3
7 45 | As above, wood at 12° bis. ! T LJ
i [
4
15—
.1
20—




TITLE: NAS KEY WEST
LOG of WELL: MW-38 BORING NO. N/ 4
CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35
CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 02/04/96 COMPLTD: 02/04/96
METHOD: 4.25" LD. HSA CASE SI1ZE: 2" SCREEN INT.. 3-13 PROTECTION LEVEL: D
TOC ELEV. 8.21 FEET, MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO ¥ 5.00 FEET.
LOGGED BY: J. Koch WELL DEVELOPMENT DATE: 02/05/96 SITE: TRUMBO POINT FUEL F ARM
w Q [92]
z s § 3z g2 £ 2
= LABDRATORY% ‘;’ & g SOIL/ROCK DESCRIPTION il o BLOWS/6-IN o
ui b SAMPLE ID. T Q gg AND COMMENTS 2= o —
(] ) o < = o = -
w w o 0] i
o I = (] =
=] GC g
— a1
~ O | LIMEROCK and CLAY (20%) filt material, light brown to o= = ok
white, no odor, dry. o E g
[ — S=
= T = R
ey '
DR
8 0 | aolitic LIMEROCK, light brown to gray, no odor, dry. e =
TR ]
=] ]
- Ty B
[ E
5 37 | Oolitic LIMEROCK and CLAY (30%), ight biown to = =R
gray, petroleum—-iike odot, moist. J"-’w 5
| [ I _:_
T =
B 140§ a4 above, with free produci, wet, . -:7:";’(“; : §
N 95 | As above. B =
10— . =
[ 1 -
T 1 =
. 55 | oolitic LIMEROCK, fight brown, 1otten egg odar, wet. | ' { ! =
[T I
_ [ ! -
i =
15—
20—
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TITLE: NAS KEY WEST

LOG of WELL: MW-39

¢
i

BORING NOC. N/&

CLIENT: SOUTHNAVFACENGCOM

PROJECT NO: 8506.35

(CONTRACTOR: Groundwater Protection, Inc.

DATE STARTED: 02/05/86

COMPLTD: 02/05/96

METHOD: 4.25" 1.D. HSA

CASE SIZE: 2" SCREEN INT.. 2-12

PROTECTION LEVEL: ©

TOC ELEV.: 5.99 FEET.

MONITOR INST.: OVA

TOT DPTH: 12 FEET.

DPTH TO ¥ 4.38 FEET.

LOGGED BY: J. Koch

WELL DEVELOPMENT DATE: 02/06/96

SITE: TRUMBQ POINT FUEL FARM

PAGE 1 of MW-39

., W &) » <
T w - S 2 < 2
~ - LABORATORY g w o E SOIL/ROCK DESCRIPTION o8 = =
S SaMPLEID. 2 O 08 AN =2 o BLOWS/6-IN
w L Z g os 0 COMMENTS 2z - -
w Iy o - "D" o
;4 I oo ] =
e GC g 1y
— 4 b -
S . L {j
- 0 | LIMEROCK, CLAY (20%), and SILT fill material, no = =
odor, dry. > =
4 e
G -
. 0 | LIMEROCK, CLAY (30%), and SHELL FRAGMENTS, light [——— =
brown, jight gray, biack, no odor, moist. =<7 E
= =
cL =
Chan 390 | cLAY, low plasticity, light brown to light gray, no =
odor, wet. =
7 1000} ps above, rotten egq odor, wet. E g
7 800 | s above. =
‘O_‘“ CH :j
7 800 | CLAY, nigh plasticity, light Ltawn 1o light giay, 1otten =
egqg odor, wet. E
i - =
15—
20—
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TITLE: NAS KEY WEST

i LOG of WELL: MW-40 BORING NO. SBIGY
CLIENT: SOUTHNAVFACENGCOM | PROJECT NO: 8505.35
CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 02/05/%6 COMPLTD: 02/05/96 5
METHOD: 4.25" 1.0. H5A CASE SIZE: 2~ SCREEN INT.. 3-i0 PROTECTION LEVEL: b :
TOC ELEV.; 6.5 FEET. MONITOR INST.: OVA TOT DPTH: 10 FEET. DPTH TO § 4.56 FEET.
LOGGED 8Y: J. Koch WELL DEVELOPMENT DATE: 02/06/96 SITE:; TRUMBO POINT FUEL FARM
) u » <
L . LABORATORYE E Sz SOIL/ROCK DESCRIPTION Eg = 4
o s z @z 22 ©C BLOWS/6-IN =
WL SAMPLE ID. I O D& AND COMMENTS o= 5 -
e oy 3 SR n
o T : W =
».:QL, GC [':_'R’,‘—F q
7 ”
N 12 | LIMEROCK and SILT till material, light biown to datk | —se
brown, no odor, dry. [
e
1 G
el B Sa
[
7 0 | LIMEROCK and CLAY (30%) fill material, fight rown to ke =
lignt gray, slight petreleum=like odar, dry. 'L‘- —
i B =
s = v
= -
5 T | CLAY, low plasticity, light brown to light gray, slight T 1 =
petroleum-like odor, wet. [ ! I L -
- 1 -
I gm-
I 1 1
200 ) 1 =
T As above, with a 2" layer of sheli fragments at 7 [ 1 -
bls. E | I I -
. Lot T
| -
1 =
1 =
g = | cLAY, low plasticity, fight trown o fight gray, sight  H i I 1 -
petroleum-like ador, wet. T =
10— - ] =
7 As above,
15—
20—
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TITLE: NAS KEY WEST

LOG of WELL: MW-41 BORING NO. SBi&7

CLIENT: SOUTHNAVFACENGCOM

| PROJECT NO: 8506.35

CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 02/05/96 COMPLTD: 02/05/96
METHOD: 4.25" 1.D. HS5A CASE SIZE: 2" SCREEN INT.: 3-10 PROTECTION LEVEL: D
TOC ELEV.: 5.83 FEET. MONITOR INST.: OVA TOT DPTH; 10 FEET. DPTH TO ¥ 4.87 FEET.
LOGGED BY: J. Koch WELL DEVELOPMENT DATE: 02/06/96 SITE: TRUMBO POINT FUEL FARM
33 o w
z W E 2z 2g < E
= - LABORATORYZ g oo E SOIL/ROCK DESCRIPTION S & o BLOWS/6-In g
W W SAMPLE ID. % o oo AND COMMENTS ez - -
(=) W o < = " = -
wi w jat =) o]
o I — w0 =
AraaSa GC =g
- il
- u T
7 12 | LIMEROCK and CLAY (20%) fill material, light brown to  fo—i— Ny
black, petroleum-like ador, moist. P = B
-1 w.gy)‘ H E
. 0 | LIMEROCK and CLAY (20%) fill material, ight brown,  |—er— =
moist, =T =]
[ =
s =)
5 ~ | No return. = T é '
=
: H
1 1=
[ -3
| 290 | -
LIMEROCK, covered with black free product, LI =r
petroleum-iike odeor, wet. 1 LL T =
- 1T =
[ 1 =
— -
7 ~ | No return. 1 ]j g
1 I T =
10— - f =
I
_{
7
15—
20—

PAGE 1 0t MW~41 ABB ENVIRONMENTAL SERVICES, INC,




TITLE: NAS KEY WEST

LOG of WELL: MW-42

BORING NO. 5B175

CLIENT: SOUTHNAVFACENGCOM

PROJECT NO: 8506.35

CONTRACTOR: Groundwater Protection, Inc.

DATE STARTED: 02/06/96

COMPLTD: G2/06/98

METHODO: 4.25" 1.0. HGA

CASE SIZE: 2¢ SCREEN INT.

3-10

PROTECTION LEVEL: D

TOC ELEV.: 8.36 FEET.

MONITOR INST.: OVA

TOT DPTH: 10 FEET.

OPTH 7O ¥ S.08 FEET.

LOGGED BY: J. Koch

WELL DEVELOPMENT OATE: 02/07/96

SITE: TRUMBO POINT FUEL FARM

u U 0 «
T w 2. © a2 o =
b LABORATORY% E e E SQIL/ROCK DESCRIPTION 3‘ =) = BLOWS/G~IN =
g L SAMPLE IO, T 8 E k= AND COMMENTS (j: = = -
0w Woow [ = D
o T — wy =
VLLT GC Elr*—‘r*:fl
——— 1
] O | LIMEROCK and CLAY (30%) fill material, light brown 1o jar—e
dark brown, nc odar, dry. pe
e
i o
P
i
- 0 | as above, no odor, maist. T -
e —
s M
5 ~ | Na return. = -
¥ i
T e =
. 240 | | IMEROCK and CLAY (20%). light brown, = =
petroleum-like odor, wet. T -
= Ty E
h 250 | LIMEROCK and CLAY (20%), figh' wiown to gray, ""_:' —
appears to be stained by praduct, petroleum-like ey -
16— [ odot, wet. = =
15—
20—
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TITLE: NAS KEY WEST

LOG of WELL: Mw-43

BORING NO. N/A

CLIENT: SOUTHNAVFACENGCOM

PROJECT NO: 8506.35

CONTRACTOR: Groundwater Protection, Inc.

DATE STARTED: 02/12/96

COMPLTD: 0k/12/98

METHOD: 4.25" 1.D. HSA

CASE SIZE: 2" SCREEN INT.: 313

PROTECTION LEVEL. D

TOC ELEV.: 6.21 FEET.

MONITOR INST.: OVA TOT DPTH: 13 FEET.

DPTH TO ¥ 4.97 FEET.

LOGGED BY: J. Koch

WELL DEVELOPMENT DATE: 02/13/98

| SITE: TRUMBO POINT FUEL FARM

> =t ot o <
T Yy e 9 © @ -
= LABORATORY g o E SOIL/ROCK DESCRIPTION ° 8 3 BLOWS /6 2
o savlem 3 8 o8 AND COMMENTS e LOWS/6-IN 2
® wow = 0 = o]
o« T ] n =
“‘ - GC []qr—vg
- O | LIMEROCK and CLAY (50%) fill material, light brown to e, ’
gray, no odor, moist. e =
e =
T [ppen] i
o
P 5 el )
As above, no odor, dry. —— -
== -
5 35 | As above, slight petroleum-like odor, moist. —— = ¢
— =.
-k)- g
1 210 | | IMEROCK and CLAY (40%) fill material, light brown to [T=_ =0
gray, stained by free product, petioieum-like odor, —— -
. = =
7 185 | As above. S H
10— - E
= =7 E
7 3301 As above. e .

20—
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TITLE: NAS KEY WEST

LOG of WELL: MW-44

BORING NO. N/A

CONTRACTOR: Groundwater Frotection, Inc.

DATE STARTED: 02/12/96

COMPLTD: 02/12/96

METHOD: 4.25" 1.D. HSA

CASE SIZE: 2" SCREEN INT.. 3-13

PROTECTION LEVEL: D

TOC ELEV.: 6.15 FEET.

MONITOR INST.: OVA TOT DPTH: 13 FEET.

DPTH TO ¥ 5.12 FEET.

LOGGED BY: J. Koch

WELL DEVELOPMENT DATE: 02/13/96

SITE: TRUMBO POINT FUEL FARM

. 4 S g :
= W F e gz < 5
T LABORATORYZ W o€ SOIL/ROCK DESCRIPTION Se 4 BLOWS/6-IN o
Wl SAMPLE ID. X g g=& AND COMMENTS 2= 3 —
0 woow - w 5] w
o T iR} wn =
] GC g g
= e e
- — ‘
. 23 | LIMEROCK and CLAY (50%) fill material, gray, black, o Y
no odor, dry. Coal at 1" bls. =
| S - =
- —TS —
7 1 LIMEROCK and CLAY (40%) fill matenal, hight brown to 7(‘_)-’
light gray, no odai, diy -7
pen)
b 5 E
&_‘)
5— 180 | LIMEROCK and CLAY (4Q%), light brown, gray, black, o= E=2
visible free product, petroleum-like odor, wet at 5' e E
R bls. Loy
= :
] 460 | | IMEROCK and CLAY (80%), light brown to light gray, [= ‘
some free product, petroleum-like odor, wet. g
~_1~‘&;
1 270 { As above. T =
10— s
. 145 | Qolitic LIMEROCK and CLAY (30%), light brown to —
light gray, visible free product, petioleum-like cdor., ;~‘
15~
20—
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FITLE: NAS KEY WEST
T

LOG of WELL: MW-450

RN

BORING NC. 58138

CLIENT: SOUTHNAVFACENGCOM

PROJECT NO: 8508.35

CONTRACTOR: Groundwater Protection, Inc.

DATE STARTED: 02/12/88

COMPLTD: 03/29/96

METHOD: HSA, Mud Rotary

CASE SIZE: 6"/ 2"

SCREEN INT.: 25-30

| PROTECTION LEVEL: D

TOC ELEV.: 6.69 FEET.

MONITOR INST.. OVA

TOT DPTH: 30 FEET.

DPTH TO § FEET.

LOGGED BY: J. Koch

WELL DEVELOPMENT DATE: 03/30/98

SITE: TRUMBO PQINT FUEL FARM

w o " “
> [&] = w0 —
I o - <= Sa < <
£, LABORATORYZ 4 &% SOIL/ROCK DESCRIPTION S8 2 BLOWS/6-IN 3
L L SAMPLE 1D. X g o2 AND COMMENTS ez o =
w oW -0 & o
@ I )} w =
ML ,n"zi‘.ﬁ
- 0 . ' o G
SILT and CLAY (30%) fill material, light brown to S thi b
] black, no odor, e JYR Y
n 0 | As above. " Ao L
] v/ el
A oL Mot L
5— 270} SILTY CLAY, gray to black, siight petroleum odor, % 1\"’
- moist. Tl \.: >
N 1000| cLAY, low plasticity, gray to black, petroleum odor, ' P
- wet. : ,\
I\
-] Ao o |
Aol pb
10— YNy,
10 - 11 CLAY, low plasticity, light brown to gray, NEREN
. 1400 \ . = R
rotten eqg odor, wet. 11 — 12: Oolitic LIMEROCK, light - 17 [
7 brown to white, rotten egg odot, wet. M
BN RE
] Jig YRS
\'J Zh
15— T rl \ i
_ T T
600 | golitic LIMERDCK, light brown to white, rotten egg | Mt RE
. odor, wet. L g S
4 1 ' \
T YRS
| . Y g
20— [ SHSE
7 80 | As above. T I el
_ : J‘T T hl b
. T L
[ 1
. : LT 1
25— TTI ‘:‘J
7 120 | Oolitic LIMEROCK and CLAY (20%), light brown to T =
= white, rotten egg odor, wel. lTL =
- 1 IT [ =
. 1 =
1 .
30— 1 B
. [ —
7 26 | As above. [ 1 :
35—
so—)
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TITLE: NAS KEY WEST
LOG of WELL: MW-48 BORING NO. N/&
CLIENT: SOUTHNAVFACENGCOM | PROJECT NO: 8506.35
CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 02/12/96 COMPLTD: 02/12/88
METHOD: 4.25" 1.D. HSA CASE SIZE: 2" SCREEN INT.: 3-13 | PROTECTION LEVEL: D
TOC ELEV.: 6.56 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO ¥ 5.65 FEET.
LOGGED BY: J. Koch WELL DEVELOPMENT DATE: 02/13/98 SITE: TRUMBO POINT FUEL FARM
L ) v <
r:E : LABORATORY5 E E e SOIL/ROCK DESCRIPTION g = U:% =
o - z z 9g a2 = BLOWS/6-IN e
w SAMPLE ID. % g g= AND COMMENTS ez 3 -
bl LW o [ o
@ I - n =
) °° Bt
o
7 0 | LIMEROCK and CLAY (50%) fill material, light brown to [7=— 1
dark brown, no odor, dry. ) = E
i == =§=
N 0 | As above. S -
— 1<-) 5
- A =
S —]1
5— 0 | As above. Moist. S =
T =
- =
] =
. 0 | golitic LIMEROCK, light brown to gray, wet. e =
[ -
| T : E
I ; E
7 4 | Qolitic LIMER UK, light brown to gray, few shell T 7 5
fragments, rotten egg odor, wet, wood at 10" bls. L} i . =
10— l =
! o
] i " . 1 E
Oolitic LIMEROCK, light brown to gray, rotten eqgg ] =
odor, wet. I T o
= S ] T E
15—
20—
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e

TITLE: NAS KEY WEST

LOG of WELL: MW-470

BORING NO. N/A

CLIENT: SOUTHNAVFACENGCOM

PROJECT NO: 8508.35

CONTRACTOR: Groundwater Protection, Inc.

DATE STARTED: 02/13/96

COMPLTD: 03/28/96

METHOD: HSA, Mud Rotary

CASE SIZE:B" / 2"

SCREEN INT.. 25-30

PROTECTION LEVEL: D

TOC ELEV.: 5.80 FEET.

MONITOR INST.: OVA

TOT DPTH: 30 FEET.

DPTH TO ¥ 5.58 FEET.

LOGGED BY: J. Koch

WELL DEVELOPMENT DATE: 03/29/96

SITE: TRUMBO POINT FUEL FARM

N = A =
T W T o= ga < 5
= LABORATORY T u o g SOIL/ROCK DESCRIPTION S o = BLOWS/6-1N o
W SAMPLE I0. X g o8& AND COMMENTS 2z Z ~
© g @ Ee 3 Y
@ T — wn =
= & GM ‘,F“::‘
. 0 | LIMEROCK, SILT, and SHELL FRAGMENT fill material, | o h ] A
- light brown to medium brown, no odor, dry. < oy p
o o GRGY
1 2 | As above, slight petroleum-like odor, moist. P NEREN
4 - 5.5 CLAY, low plasticity, light brown to light gray, ct 4 ¢
5— 1400| petroteum~ like odor, moist. 5.5 - 6: LIMERQOCK, MR g
. fine-grained, with shell fragments, fight brown to light H—— RN
4 gray, petroleum-like ador, wet. j\
CL e
o I\’ 2] {:
10— \‘_‘*: “h
R 14001 CLAY, low plasticity, light brown to light gray, rotten , ‘
- egg odor, wet. ek
= ¥ S Y
1A = W
n J_(__l_l_ A 1A
5 m—
. 380 | golitic LIMEROCK and CLAY (20%), light brown to light H—! bl R
] gray, few shell fragments, ratten egq odor, wet. 3 ‘
N
]
] T T SYYS
T IRy
20— - T M
2 100 | golitic LIMEROCK, light brown 1o white, 1otten eqq —* 2 Y
~ odor, wet, T Z ?
* o 1
1
N T
T
25 - =
y 220} ps above. LT I T —
| T —
| - =
T Ll =
. T =
30— - =
7 130 | As above. L] T I
- T T
35—
40—
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TITLE: NAS KEY WEST
LOG of WELL: MW-48D BORING NO. N/A
CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 8508.35
CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 02/13/9¢ COMPLTD: 02/19/96
METHOD: HSA, Mud Rotary CASE SIZE; 6"/ 2° SCREEN INT.: 25-30 PROTECTION LEVEL: D
TOC ELEV.: 8.80 FEET. MONITOR INST.: OVA TOT DPTH: 30 FEET, OPTH TO ¥ 5.58 FEET.
LOGGED BY: J. Koch WELL DEVELOPMENT DATE: 02/20/96 SITE: TRUMBO POINT FUEL FARM
w Q v <
: : £ 53 woAA B8 :
Erlewem I 5 L& ot kA~ S 3 sowssm S
=) o (8] a I = = =
w oo = o w
o T - W k-4
- = GC b
N 0 LIMEROCK and CLAY {20%) fil material, light biown, _U > ESI
- no odor, dry. o Y }
Ty A P
- 0 | as above. = h"ﬁ A
’ = Rl
5— 0 | As above, wood at 6" bls, moist. — l\d e
-t - = ,>\ >
B 1 As above. '_,‘_:"___ e ;—-
oF Y
7] I l‘l l “t
T BO | |LIMEROCK and CLAY (30%), iight brown to gray, . YERyY
10— slight petroleum-like odor, wel, : I l ] ‘_\*' “
- 45 | As above, wood at 12" bls. - S
T 1 NGHE
N { L ’\{ P
_ [ j I -
i 1 "
[ i K
] - )
‘ - | YRS
No return. T p N
N [ T L
L1 h1 RE
T v LIMERQCK, SHELL FRAGMENTS, and WOGD, iotten T 1 h \’-‘ #l
- egqg odor, pine odar, wet. T I T 1 \ )\
20— j | | 1 {1 beld
7 20 | golitic LIMEROCK and CLAY (20%), light brown to : l { | 7
. gray, rotten egg odar, T 1 ?
1 —— X
. 1
I - !i
25— - =
1 3 | Dolitic LIMEROCK, light brown to while, tatten eqgg - =
B odor, wet. H : i I ]
| - =l
o 11 =i
1 T ] : B
30— T I it
N 8 As above. T f T f
35—
40—
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TITLE: NAS KEY WEST
- LOG of WELL: MW-40 BORING NO. N/A
CLIENT: SOUTHNAVFACENGCOM PROJECT NO; 8508.35%
CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 02/14/96 COMPLTD: 02/14/96
METHOD: 4.25" I1.D. HSA CASE SIZE: 2" SCREEN INT.: 2-12 PROTECTION LEVEL: D
TOC ELEV.: 5.73 FEET. MONITOR INST.: OVA TOT DPTH: 12 FEET. OPTH TO ¥ 4.50 FEET.
LOGGED BY: J. Koch WELL DEVELOPMENT DATE: 02/15/96 SITE: TRUMBO POINT FUEL FARM
w (] w
- wooE 9 52 2 S
= LABORATORY & i~ % £ SOIL/ROCK DESCRIPTION S @ = BLOWS/6~IN a
L4 SAMPLE ID. T o oe AND COMMENTS 2= _ -
o ) g = =0 3 o
i 18] =) w
C I = 0 =
= GM o
- st
> O 3 J
i , L o g
4 | LIMEROCK and SILT fill material, light brown to dark |57 =
brown, diy, no odor, K= =
i :
‘:‘g:‘ .
o
. O | LIMEROCK, SILT, and SHELL FRAGMENT fill matetial, | = =
light brown, no odor, dry. ’—)o‘— =
] S GC =
5 1500} CLAY (50%). LIMEROCK, and SHELL FRAGMENTS, loW [y =
piasticity, tight brown to fight gray, petroleum-like T [
_‘ ador, wet. %“’ H
e e =
] 2000} a5 above. i §
T CL g
1 1000 CLAY, low plasticity, light brown to light gray. =
petroleum—iike odor, wet. =
10— =
—
7] 100 | As above, few shell fragments. g
- - =
15—
20— ~
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TITLE: NAS KEY WEST

LOG of WELL: MW-50

BORING NO. N/A

CLIENT: SOUTHNAVFACENGCCOM

PROJECT NO: B506.35

CONTRACTOR: Groundwater Protection, Inc.

DATE STARTED: 02/14/96

COMPLTD: 02/14/96

METHOD: 4.25" 1.0. HSA

CASE SIZE: 2" SCREEN INT.. 3-13

PROTECTION LEVEL: D

TOC ELEV.: 6.04 FEET.

MONITOR INST.: OVA TOT DPTH: i3 FEET.

DPTH TG ¥ 4.34 FEET.

LOGGED BY: J. Koch

WELL DEVELOPMENT DATE: 02/13/86

SITE: TRUMBO POINT FUEL FARM

- wr =] %] -
5] et n —
T woooE dz 2= 2 =
= LABORATOF{Y% w & g SOIL/ROCK DESCRIPTION = @ a BLOWS/6-IN =
W SAMPLE ID. F g g8 AND COMMENTS s - -
& & e g = = Y
o T o n =
D O b gy I
- GM Em “Tj
> < R
— . . . OO o B
LIMEROCK and SILT fill material, light brown to 5T ni B
medium brown, no ador, dry. - SIS
g e = B
— O =
I
fon)
k=
7] LIMERQCK and SILT fiil material, few shell fragments, o —
light brown to medium brown, petroieum-like odor, 3_‘0‘ -
4 moist, . H
o =
o> O o
< -
65— Dolitic LIMEROCK, light brown to gray, appears to be = < =
stained by product, petroleum—iike odor, clay at the =2 = -
_ bottom of the spoon, wet. =
N CLAY, low plasticity, light brown to gray, few shell E
fragments, petroleum—-like odor, wet. E:
7 As above. —
10— g
B As above. é
15—
20—
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TITLE: NAS KEY WEST

LOG of WELL; MW-5!

BORING NO. N/A

CLIENT: SOUTHNAVFACENGCOM

PROJECT NO: 8506.35

CONTRACTOR; Groundwater Protection, Inc.

DATE STARTED: 02/14/96

COMPLTD: 02/14/G8

METHOD: 4.25" 1.D. HSA

CASE SIZE: 2"

SCREEN INT.. 3-13

T
PROTECTION LEVEL: [

TOC ELEV. 8.55 FEET.

MONITOR INST.: OVA

TOT OPTH: 13 FEET.

DPTH TO ¥ 5.44 FEET.

LOGGED BY: J. Koch

WELL DEVELOPMENT DATE: 02/15/96

SITE: TRUMBO POINT FUEL FARM

20—

CLAY (70%) and ooiitic LIMEROCK, low plasticity, light
brown to light gray, rotten egg odor.,

PAGE 1 of MW-51

- uwl ) wn -
ut o Q 5 —d w —
T < = 3 < =
= - LABORATORY g u o g SOIL/ROCK DESCRIPTION S8 = BLOWS/6~IN g
W U SAMPLE ID. z 5 Q& AND COMMENTS ez 5 -
w w w = w 5 w
o I = 73] = ‘_{
= S "
> O 11
7 O | LIMEROCK, SILT, and COAL fill material, medium brown |5 ‘Y
o ot
to black, hard, no odor, dry. < E B
) PO 2 B
> o
<>
- 240 = <
LIMEROCK and COAL fill material, medium brown to o =
black, petroleum—like odor, wet, very hard. = < =
< E
. 5D [
< =
- —]
5— 85 K] =
LIMEROCK, COAL, and TAR-like substance, medium o O oa
brown to black, petrojeum-like odor, wet. ooo E
N 6 — 7. CLAY, iow piasticity, light brown to gray, CL =
rotten eqgg odor, wet. 7 — 8: Oalitic LIMEROCK, few =
q 1o00| shell fragments, light brown to fight gray, rotten egy === g
odor, wet. o GM 3
o O ]
] == GC =
- 250 | CLAY (50%) and oolitic LIMEROCK, low plasticity, light e =
brown to light gray, rotten egg odor, wet. - =
10_4 = £
- 1200 - = =
—
=
l_.‘
=
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TITLE: NAS KEY WEST

LOG of WELL: MW-52

BORING NO. N/A

CLIENT: SOUTHNAVFACENGCOM

PROJECT NO: 85068.35

CONTRACTOR: Groundwater Protection, Inc.

DATE STARTED: 02/14/88

COMPLTD: 02/14/086

METHOD: 4.25" L.0O. HSA

CASE SIZE: 2" SCREEN INT.: 3-13

PROTECTION LEVEL: D

TOC ELEV.: 8.1 FEET.

MONITOR INST.: GVA

TOT DPTH: 13 FEET.

DPTH TO ¥ 5.22 FEET.

LOGGED BY: d. Koch

WELL DEVELOPMENT DATE: 02/15/96

SITE: TRUMBO POINT FUEL FARM

7Y o w <
= Q o w -
I u T g 25 < -
- LABORATORY 2 wooaE SOIL/RUCK DESCRIPTION S @ 2 BLOWS/6-IN &
WL SAMPLE ID. Z 8 g £ AND COMMENTS 2= - =
o n TR [ =] w
o I — \a =
> < GM —
< i\_"]‘ ‘"‘“_”n‘
- <O :
7 0 | LIMEROCK and SILT filt material, light brown to C_;,C’-C,, .
medium brown, no odor, dry. <
oS
7 - e GC
o
N O | LIMERQCK and CLAY (20%} tili material, light biown, _‘v‘,‘"(‘_;‘ -
no odor, dry. ] o
o -
i T —
5— 0 | CLAY (50%) and oolitic LIMEROCK, light brown, na e =R
odor, wet at §' bis, e H
TS -
- o o
) o
- =
5001 . -
7 CLAY (50%) and ooilitic LIMEROCK, iow plasticity, light 7= _:_
brown, slight unknown odot, wet. - =
4 ] -
i L! o
7 5000 golitic LIMEROCK, fine—-gr ained, light brown, 1—]—[ ' H-
petroleum~like odor, wet. - I l T =
10— - H
} I 1 T .
N 15001 As above. T 1 -
1 I
1 ; 1 =
15—
,
20—
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TITLE: NAS KEY WEST

J LOG of WELL: MW-53

BORING NO. N/A

IENT: SOUTHNAVFACENGCOM

PROJECT NO: 8506.35

CONTRACTOR: Groundwater Protection, Inc.

DATE STARTED: 02/14/96

COMPLTD: 02/14/986

METHOD: 4.25" 1.D. HSA

CASE SIZE: 2" SCREEN INT.. 3-13

PROTECTION LEVEL: D

TOC ELEV.: 6.20 FEET.

MONITOR INST.. OVA

TOT DPTH: 13 FEET.

DPTH TO ¥ 513 FEET,

LOGGED BY: J. Koch

WELL DEVELOPMENT DATE: 02/15/96

SITE: TRUMBO POINT FUEL FARM

PAGE | of MW-53

ABB ENVIRONMENTAL SERVICES, INC.

-~ 8 < b <
T w i I - © g = 2
£, LABORATORYE W o & SOIL/ROCK DESCRIPTION S8 =z BLOWS/6-IN =3
Wl SAMPLE ID. X g g=e AND COMMENTS oz 4 —
o U ow =i =5 z
o T = I7e) =
T GC N — 3
s 14
C’\‘.L’ rI ¢
7 ! | LIMEROCK and CLAY (20%) fill material, light brown to == L
gray, no odat, dry. —= = =
| g =
) = = oM
o
s JRE W N
7 a Oolitic LIMEROCK fill material, light brown, no odor, OO ma B
moist. = ]
> O —
1 GC =
S =
5— 0 [ LIMERQCK and CLAY (20%) fill material, light brown to = 919
dark brown, appears to be stained by product, T —
petroleum-like odor, wet at 5' bis, - -
| T =
7 55 Oolitic LIMERQOCK, light brown, rotten egg odor, wet. #I é
i T T =
T 1 =
L 1T =
1 ':
= 48 | As above. : =
[ 1 =
°7 - E
—— 5
. 33 | As above. 1 =
T =
[ -
_ [ 1T -
. =
15—
20—




TITLE: NAS KEY WEST
LOG of WELL: MW=54 BORING NO. N/A
CLIENT: SOUTHNAVFACENGCOM PROJECT NQ: 8506.35
CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: Q2/15/98 COMPLTDO: 02/15/98
METHQD: 4.25" 1.0. HSA CASE SIZE: 2" SCREEN INT.. 3-13 PROTECTION LEVEL: D
TOC ELEV.. B.92 FEET. MONITOR INST.: OvA TOT DPTH: 13 FEET. DPTH TO ¥ 5.21 FEET.
LOGGED BY: J. Koch WELL DEVELOPMENT DATE: 02/18/96 SITE: TRUMBO POINT FUEL FARM
w o w =
z 8§ Z SOIL/RGCK DESCRIPTION 22 < s
£, LABORATORYZ Y o g £ 4T o BLOWS/6-IN c
w b SAMPLE ID. % g a2 AND COMMENTS e o -
= w et = — W = o
uJ W = o w
o T — w =
- =1 GM
[
[~
N a LIMEROCK and SILT fili material, medium brown, no ooo.
odor, dry. <o
o> <
= - 7 GC
7 0 | LIMEROCK, SILT, and CLAY (20%} fill matedial, ight f‘,\,
brown, medium brown, light gray, no odar, dry, P
1 cL
5] 750 | cLAY, low plasticity, light brown to light gray,
petroleum~tike odor, wet at &' bis.
B 410 | A5 above.
7 2000 as above.
10—
7 13001 a5 above.
15—
20—
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TITLE: NAS KEY WEST

LOG of WELL: MW-55

BORING NO. N/A

CLIENT: SOUTHNAVFACENGCOM

|

PROJECT NO: 8506.35

CONTRACTOR: Groundwater Protection, Inc.

DATE STARTED: 02/15/96

COMPLTD: 02/15/06

METHOD: 4.25" 1.D. HSA

CASE SIZE: 2"

SCREEN INT.. 3-13

PROTECTION LEVEL: O

TOC ELEV.: 7.04 FEET.

MONITOR INST.. OVA

TOT DPTH: 13 FEET.

DPTH TO ¥ 5.95 FEET.

LOGGED BY: J. Koch

WELL DEVELOPMENT DATE: 02/16/98

SITE: TRUMBO POINT FUEL FARM

[3%) o wn
- w o B 9. 5= @ =
& . LABORATORYZ W o E SOIL/ROCK DESCRIPTION e 9 5 2
o s >z @g a g o BLOWS/&~IN =
o L SAMPLE ID. % 8 g o AND COMMENTS e - -
voog u cFo 3 2
o I =] e =
= < ] oM o
1 © Wb
o O ; "r
7] 0 | LIMEROCK and SILT fill material, light brown to DOO XY
medium brown, no odor, dry. < E =
< = B
- > ==
D O
f3)
| 0 o O
As above. o —
= Oy E
[l s
] cL =
-
5— 3200} cLAY, low plasticity, light brown to light gray, -
petroteum~iike odor, wet. —
! 5100
=
7 2400| s above. =
j E—— G&C =
B 1400| LAY (70%), LIMEROCK, and SHELL FRAGMENTS, low  |~—cmr =
plasticity, light brown to light gray, pettoleum-iike = E
10— odor, wet. S —
L =
-
n 18001 LAY, tow plasticity, light brown to light gray, a
petroleym-like odor, wet. I~
7 =
15—
20—
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TITLE: NAS KEY WEST

LOG of WELL: MW-586

BORING NO. N/A

CLIENT: SOUTHNAVFACENGCOM

PROJECT NO: 8506.35

CONTRACTOR: Groundwaier Protection, Inc.

DATE STARTED: 02/15/96

COMPLTD: 02/15/94

METHOD: 4.25" 1.0. HGA

CASE SIZE: 2" SCREEN INT.. 3-13

PROTECTION LEVEL: D

TOC ELEV.: 6.20 FEET.

MONITOR INST.: OVA

TOT DPTH: 13 FEET.

DPTH TO ¥ 5.40 FEET.

LOGGED BY: J. Koch

WELL DEVELOPMENT DATE: 02/18/96

SITE: TRUMBO POINT FUEL FARM

> ] o w p
T w 9 B & -
F . LABORATORY T wo g€ SOIL/ROCK DESCRIPTION Sa o BLOWS/6~IN o
W w SAMPLE I0. X 8 o= AND COMMENTS = Z -
[72] ] i = o w
o pel = 73] =
= =T oM
<o
ko
7 G | LIMEROCK and SILT fill material, light brown, no odor, OC,’O
dry, <
-
T LR GC
. 0 | LIMEROCK, SILT, and CLAY (20%) fill material, light | =
brown to light gray, no odor, dry. T =
| = =
CL ]
5— 12001 ) AY, low plasticity, light brown to light gray, -
petroleum—like odor, wet at 5' bls, —
7 68 — 7. CLAY, as above, 7 - B: Ooclitic LIMEROCK, light g
brown to light gray, peiroleum-fike odos, wet, B §
B 1500 e =)
1 =
| e
y [ -
[ 1 -
I -
- 1400 L =
Oalitic LIMERQCK, very fine—grained, light b wn to 1] H
light gray, rotten egg odor, wet. l i 1 l B
10— [ l CcL g
N 1009 CLAY, low plasticity to high ptasticity at the bottom é
of the spoon, light gray to ight byown, rotten egq —
4 [ odor. ™
15—
20—
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TITLE: NAS KEY WEST

LOG of WELL: MW-57

BORING NO. N/A

CLIENT: SOUTHNAVFACENGCOM

PROJECT NO: 8506.33 ‘

CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 02/15/96 COMPLTD: 02/15/98 f
METHOO: 4.25” 1.0. HSA CASE SIZE: 2¢ SCREEN INT.. 3-13 PROTECTION LEVEL: D
TOC ELEV.: 8.25 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO ¥ 4.94 FEET,

LOGGED BY: J. Koch

WELL DEVELOPMENT DATE: 02/18/96

SITE: TRUMBO POINT FUEL FARM

o S, 8 =
= 4 § == SOIL/ROCK DESCRIPTION ca = =
£ LABORATORYZ W og I 22 O BLOWS/B-IN =
L - SAMPLE ID. X g g8 AND COMMENTS = = -
v oW s =} w
o I = n ES
S GM 3 3
<> < T“j
o &N
7 0 | LIMEROCK and SILT fill material, light brown, no odor, (=", ¢y
dry. < =
J (> o
<>
o> <O
Lo
6] ]
7 LIMEROCK, SILT, and SHELL FRAGMENT fill material, o E
light brown to white, no odor, dry. QOC’ =
R —
oL =
5— 1100 ity i . E ¥
CLAY, fow plasticity, light brown to light gray, =
petroleum—iike odor, moist. —
7 6 - 7: CLAY, high plasticity, light brown to light gray, CH E
petroleum— like odor, wet. 7 - 8: Oolitic LIMERQCK, ¥
- 32001 tight brown to white, petroleum~like odor, wet. =
] L =
] 700 | LAY, low plasticity, light brown to ligh gray, g
petroleum-like odor, wet. =g
-
10— th =
-
7 10601 LAY, high plasticity, light brawn to light gray, g
petroleym-like odor, wet. =3

20—
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TITLE: NAS KEY WEST
LOG of WELL: MW~-58 BORING NO, N/&
CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 8508.35
CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 02/15/66 COMPLTD: 02/15/86
METHOD: 4.25" 1.D. HSA CASE SIZE: 2" SCREEN INT.: 3-13 PROTECTION LEVEL: D
TOC ELEV.: 6.16 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO ¥ 5.07 FEET.
LOGGED BY: J. Koch WELL DEVELOPMENT DATE: 02/16/96 SITE: TRUMBQ POINT FUEL FARM
tw ) n «
= 5§ iz /ROCK DESCRIPTION gg = =
£ LABORATORY & W o€ soLL 22 3 BLOWS /61N =
WL SAMPLE ID. = g og AND COMMENTS o= - ~
o w O o w0 o) w
4 T = 1] =
E 6o
T
7 0 | LIMEROCK and CLAY (50%) fill material, light brown, _,{fj&‘,“'
dry, no odor, T
S s
- S
- O | As above, moist. —— =
o =
e Ty :
5— 130 | | IMEROCK and CLAY (50%) fill matenal, tight brown to koo Hi ¥
gray, petrolsum- like odor, wet, s =
| o -
e -
7 330 | oofitic LIMEROCK and CLAY (30%), light brown to = =
gray, petroleum-like odor, wet, A =
7 T =
I T =
[ 1 =
1 160 | Ooiitic LIMEROCK, light brown 1o white, petroleum~tike =
odor, wet, : ] I I ]
10— T -
1 -
! E i I =)
7 0 | As above. ] -
[ 1 =
[ 1 -
| T ¥ =]
15—
20—

PAGE | of MW-58 ABB ENVIRONMENTAL SERVICES, INC.




s

T,

FTITLE: NAS KEY WEST

LOG of WELL: MW-59

BORING NO. N/A

CLIENT: SOUTHNAVFACENGCOM

PROJECT NO: 8506.35

CONTRACTOR: Groundwater Protection, Inc. DATE STARTED; 02/16/98 COMPLTO: 02/16/96
METHOD: 4.25" 1.D. HSA CASE SIZE: 2" SCREEN I