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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 environment 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 various 
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 Solid Waste 
Amendments of 1984. In 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. Environmental 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) 
820-5651. 
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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. In 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 oil, 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. S. 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 prirnarily 
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-l, 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 USCG operations. 

ABB-Environmental Services, Inc. (ABB-ES), conducted a preliminary contamination 
assessment (PCA) in August1993 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 frommonitoring wells installed during previous investigations and from 
monitoring wells and specific soil borings completed during the PCA. 

FromJanuary 1996 to Apri11996, 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 tec'hnolo- 
gies. During the CA, 139 additional soil borings were conducted and 103 
additional monitoring wells were installed. Soil samples were collecte'd from 
soil borings and analyzed for volatile organic compounds by OVA analysis and, in 
some areas, for the Waste Oil Group parameters. Groundwater samples were 
collected from monitoring wells and analyzed for either the Kerosene Analytical 
Group or Waste Oil 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 

. 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 area1 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-l, 
and the east end of Pier D-l. 

. Four areas of excessively contaminated soil were identified by 
laboratory analysis. Total recoverable petroleumhydrocarbon (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-l. 

. 

. 

. 

The sediment sample analytical data collected from the surface water 
bodies adjacent to the site indicate no detections above the 
detecti,, limit for volatile 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 MM-4 [1,193 parts per billion (ppb)] and MM-60 (670 
ppb) 9 which exceeded the 50 ppb State target level. The second 
smaller area is on the north side of Pier D-l in the vicinity of the 
oily wastewater pipelines. Total VOA concentrations observed in MM- 
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 
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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-II 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 #l. 

. 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 WOO3 and methylene 
chloride (3.9 ppb) in sample WOll. It is likely these compounds are 
attributed to activities associated with boats and ships doc'ked 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. 

CONCLUSIONS. The following conclusions are based on the findings of the CA and 
site conditions. 

. 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. 
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. The area1 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 implementation 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 

ABB Environmental Services, Inc. (ABB-ES), was contracted by Southern 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 Contamination Assessment Plan for CT0 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 (FAG), 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 (CC) screening of groundwater and st:i.l 
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. 
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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-l). The TPFF and the USCG 
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-l, 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. 6 fuel oil, 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), 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 personnel. 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 l-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 (maintenanu:. 
shops, administration offices, living quarters, etc.). Pier D-l, 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-l. 
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-l through D-3, D-4, and D-6 are concrete 
earth mounded tanks. Tanks D-l 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-l 
Storage Tank Data 

Contamination Assessment Report 
Ttumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, Frorida 

Tank Contents 
Capacity 
(gallons) 

Status 

1 ‘JP-5 1,050,OOO Active AST 

2 ‘JP-5 2,310,OOO Active AST 

3 ‘JP-5 2,310,OOO Active AST 

D-l DFM 563,201 Active AST 

D-2 DFM 563,201 Inactive AST 

D-3 DFM 563,201 Active AST 

D-4 Bunker C/DFM2 1,071,450 inactive AST 

D-5 Bunker C/waste oil3 1,071,450 Removed AST 

D-6 Bunker C 1,071,450 inactive AST 

D-7 Bunker C 1,071,450 Removed AST 

D-8 through D-18 AVGAS 20,000 Removed ASTs 

D-21 Sludge/waste oil 1050 Inactive AST 

UST at D-26 AVGAS Unknown Inactive UST 

D-27 Sludge/waste oil 1050 Inactive AST 

D-29 Diesel l,Q@ Active AST 

D-1292 MOGAS 15,000 Removed AST 

D-1292 MOGAS 20,ooo Active AST 

D-1293 MOGAS 15,000 Removed AST 

’ Contained JP-4 jet fuel prior to 1975. 
’ Convert& to DFM storage by 1985. 
3 Used for waste oil overflow from tank D-21 from 1982 to 1985. 

Date 
Installed 

1966 

1966 

1966 

1942 

1942 

1942 

1942 

1942 

1942 

1942 

1942 

1942 

1942 

1942 

Unknown 

Unknown 

December 1991 

Unknown 

Date 
Removed 

1985 

1985 

late 1!34Os 

-_ 

December 1991 

December 1991 

Notes: JP-5 = jet propellant 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 fuel. 

TrumF’tFF.CAR 

ASW.09.96 2-5 



located west of DFM tank D-2 at the western edge of the TPFF. A l,OOO-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 late 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-gallonMOGAS 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 removal 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 197Os, the AST was used for the 
storage of waste oil and hydraulic fluid. Until the late 197Os, 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 around 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-l 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-l, D-2, and D-3 (see 
Photograph 2-l). 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 lOOO-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 UNDERGROUND 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. 
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Two lO,OOO-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 zhe fuel farm from Pier D-2 at the USCG 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 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-l, D-2, and D-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 TPF?' 
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-l. 
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 oil-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). 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. 
All DFM was reportedly contained with no disrharge 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. 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. 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 (RWM-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 tank 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 used to store solvents, waste oil, pesticides, and 
polychlorinated biphenyls; 

. in two separate areas on Pier D-l 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-l and D-3 and presented a workplan for an expanded site investigation and 
remedial field investigation. 

I . . 

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-l through D-3, and JP-5 
tanks 1 and 2, and along the southern boundary of Pier D-l 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 
soil 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 (1991a) concluded that the recovery system used at the TPFF 
site was not 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 (1991a) 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 locatedbetween 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 ~iortheastern 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 g-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 Apri11996, 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 &-foot high, gravel berms 
separate the JP-5 ASTs in the northern part of the TPFF. Earthen mounds surround 
tanks D-l 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 scorner 
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 Roadnear Building B-43 (the pumphouse) at the USCG facility. 

3.2 SITE GEOLOGY. The site is located in the lower Florida Keys which are 
overlain by a mantle of oolite limestone of the Miami Limestone. The oolite 

I." I' - \ 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 Limlestone 
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 fill mat(eria1. 
Therefore, it is not uncommon to encounter fill materials at or near the surface. 

3.3 REGIONAL HYDROGEOLOGY. The highly transmissive limestone of the lower keys 
generally contain brackish or saline water. Small areas of fresh grounldwater 
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 to the less 'porous 
Miami Limestone (Black, Crow, Eidness,l977: 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, freshwater wells of any consequence do not exist. Potable 
water supplies are obtainedby 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 0 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 1.8~10~~ 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 EOUIPHENT 

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

4.1 SOIL 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 andvertical 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-l. 

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. 

-1 ,  4.2 SOIL 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 feetbls. 
The samples were placed into appropriate containers, properly preserved, and 
shipped to EA Laboratories, Sparks, Maryland. Five samples were analyzed for the 
complete waste o-1 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 progr,am are 
discussed in Section 5.1. 

4.3 MONITORING WELL INSTALLATION AND CONSTRUCTION. During the CA, 91 slhallow 
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 soil sample,s 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 O.OlO-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 g-inch thick bentonite seal was placed above the fi1te.r pack. 
The remaining annular space was grouted to land surface with portland cement. 
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I..__ 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 O.OlO-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 installedbelow grade in subsurface traffic-bearing vaults 
protected with metal manhole assemblies and 6-inch thick, 2-foot square concrete 
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-LEVELMEASUREMENTS. Depth to groundwater was measured andwater 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 O.Ol-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 o:f 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 SAMPLING PROGRAM. Groundwater samples were collected from all 
site monitoring wells, except those containing free product, during the yperiod 
April 2, 1996, through April 15, 1996. Before sampling, eachmonitoringwellwas 
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 
TeflonTY 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 Oil 
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 USEPAT 
Method 504, and for lead by USEPA Method 239.2. The waste oil analytical group' 
samples were analyzed for volatile organics by USEPAMethod 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). In 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 
with Guidelines for Assessment and Remediation of Petroleum Contaminated Soils 
(Florida Department of Environmental Regulation [FDER], May 1992). 

All soil samples were collected above the water table, between 0 and 2 feet 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 Isample 
Organic Vapor Analyzer Headspace Results. The 1996 OVA headspace values IListed 
in Table C, Appendix C were calculated by subtracting the filtered OVA reading 
from the unfiltered reading to obtain the concentration of petroleumhydrocarbons 
in the soil sample. 

" -._ 

Figure 5-l presents the area of excessively contaminated soil at the site. 
Contaminated soil was detected mostly between 4 and 6 feet bls. The area1 {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 area1 extent of soil contamination appears to be 
delineated along the eastern and southern boundarie? 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 th.e 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 softball 
field, the basketball court, and the Pier D-2 area near Building 105. 
Excessively contaminated soil is present at both the east and west ends of Pier 
D-l (see Figure 5-l). 

Generally, the soil samples collected from the O-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-l, the area around tank D- 
21, and the area immediately west of tank D-4. 

, j 

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-l. 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). Analytical 
laboratory results for the soil samples collected at the site, including 
equipment rinsate blanks and trip blanks, are summarized in Table 5-l and 
attached as Appendix D, Soil 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 OlB156 (east of tank D-21) and sample OlB167 
(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-l 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-l) and will require 
remediation in accordance with Chapter 62-770, FAC. 

On July 31, 1996, confirmation soil samples were collected at a depth of 
approximately 3.5 feet bls from soil boring locations SB-156 near tank D-21 and 
SB-229 near former tank D-5. The higher water table observed at this timle (see 
Section 5-6), prevented collecting an unsaturated soil sample at a lower (depth. 

I 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 Le,aching 
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 yielded 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 oil analytical group samples. It should be noted that higher method 
detection limits were reported for VOCs (5 ppb) and semivolatile organic 
compounds (10 ppb) for the waste-oil analytical group samples. 
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Table 5-1 
S-9’ Samples, Waste-Oil Group 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, Florida 

Boring Designation: SB139 58140 SB141 SB142 SB143 SB144 SB145 58146 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 

Polvnuclear Aromatic Hydrocarbons (ppb) 

Naphthalene _- NA NA NA NA NA NA NA NA 

2-Methylnaphthalene __ 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 lppm) 

Cadmium 0.2 0.16 0.29 0.33 0.3 0.33 0.26 0.11 0.41 

Chromium 2.4 3.4 3.9 3.8 4.4 4.8 3.7 2.3 2.3 

ksenic 2.7 1.5 5.9 2.4 4.1 6.5 4.8 2.1 3.3 t 

Lead 10 3 17.1 27.4 17.2 15.5 12.7 5.8 14.4 

additional RCRA Metals (ppm) 

Silver 7.2 NA NA NA NA NA NA NA NA 

3arium 5.7 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. 



Table 5-l (Continued) 
SczE Samples, Waste-Oil Group 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, Florida 

Boring Designation: SE148 SB148D SB149 SB150 58151 SB152 58153 SB154 SB155 SB155D 

Collection Date: 31-JAN-96 3 l-JAN-96 3 l-JAN-96 31-JAN-96 3 l-JAN-96 31-JAN-96 31-JAN-96 31-JAN-96 31-JAN-96 31-JAN-96 

Polvnuclesr 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 31.7 30.1 34.8 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 2.1 2.8 3 2.8 3.5 3.3 2.7 3.3 2.9 

Arsenic 14.9 3.4 6.1 6.1 7.1 11.5 + 9.1 t 2.3 6.7 6.4 t 

Lead 9.3 6.1 6.5 14.3 8.6 15 19.1 2.1 11 4.9 

Additional RCRA Metals (ppml 

Silver 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 i&S ai Xd iji t&k. 



Table 5-l (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 58170 SB171 SB172 

Collection Date: 31-JAN-96 31-JAN-96 Ol-FEB-96 05-FEB-96 05-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 

P-Methylnaphthalene 9,300 NA NA -_ 680 NA NA __ NA NA 

Dibenzofuran NA NA __ 19OJ 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 __ 18OJ NA NA -- NA NA 

Chrysene __ NA NA _- 230 J NA NA -- NA NA 

bis(2-Ethylhexyl) _- 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 lppml 

Total Petroleum 19,000 7,290 __ 117 3,580 58 1,600 106 1,170 
Hydrocarbons 

Metals (ppml 

Cadmium 0.23 0.13 0.18 23.3 1.0 0.47 0.99 1.0 0.47 0.18 

Chromium 3.4 2.9 4.3 5.0 5.0 1.7 11.8 5.0 3 3.2 

Arsenic 3.7 2.6 1.6 t 18.0 2.8 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 31.6 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-Oil Group 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, Florida 

Boring Designation: SB173 SB174 SB175 58176 SB177 58178 

Collection Date: 06-FEB-96 06-FEB-96 06-FEB-96 06-FEB-96 07-FEB-96 07-FEB-96 

Polvnuclear Aromatic Hydrocarbons (ppb) 

Naphthalene NA NA NA NA NA NA 

2-Methylnaphthalene NA NA NA NA NA NA 

Dibenzofuran NA NA NA NA NA NA 

Phenanthrene NA NA NA NA NA NA 

Anthracene NA NA NA NA NA NA 

Fluoranthene NA NA NA NA NA NA 

Pyrene NA NA NA NA NA NA 

Benzo(a)anthracene NA NA NA NA NA NA 

Chrysene NA NA NA NA NA NA 

bis(2-Ethylhexyhphthalate NA NA NA NA NA NA 

Benzo(a)pyrene NA NA NA NA NA NA 

Total PAHs 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 

Metals (ppm) 

Cadmium 0.57 0.43 0.15 0.17 0.47 0.29 

Chromium 4.3 7.9 ‘I “1 2.3 1.9 2.4 22.9 
t, : 

Arsenic 1.2 3.9 0.36 0.47 1.7 0.59 

Lead 59.3 0.78 2.5 6.5 31 146 

Additional RCRA Metals (ppm) 

Silver NA NA NA NA NA NA 

Whii NA NA NA NA NA NA 

Mercury NA NA NA NA NA NA 

Selenium NA NA NA NA NA NA 

See notes at end of table. 

SB223 SB224 SB225 

26-MAR-96 26-MAR-96 26-MAR-96 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

3,070 11,000 9,270 

0.53 0.13 0.14 

3.2 2.5 2 

12.5 2.1 0.85 

323 8.3 7.9 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 



Table 5-1 (Continued) 
Soil Samples, Waste-Oil Group 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, Florida 

3oring Designation: SB226 SB227 58228 SB229 58230 SB239 58240 

Collection Date: 26-MAR-96 26-MAR-96 26-MAR-96 26-MAR-96 26-MAR-96 31-JUL-96 31-JUL-96 

Polynuclear Aromatic Hydrocarbons (ppb) 

Vaphthalene 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(BEthylhexyl)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 _- 

m (ppml 

Cadmium 0.13 0.13 0.12 0.13 0.13 NA NA 

Chromium 2.7 2.8 3.5 2.6 3.2 NA NA 

Arsenic 2.1 0.93 1.4 5.2 3 NA NA 

Lead 1.8 2.2 1.6 2.5 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. 
RCP,A = 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: Go01 GO03 GO04 G004D GO05 GO08 GO09 GO15 G015D 

Monitoring Well: MW-01 MW-03 _ MW-04 MW-04-D MW-05 MW-08 MW-09 MW-15 MW-15-D 

Collection Date: 1 O-APR-96 11 -APR-96 02-APR-96 02~APR-96 03-APR-96 02-APR-96 02-APR-96 12-APR-96 12-APR-96 

Volatile Organic Compounds (ppb) 

1 ,P-Dichlorobenzene __ -- __ -_ __ -_ -- __ -- 

1 ,l-Dichloroethane _- __ ._ -- - -_ __ 3.1 3.3 
Bromodichloromethane -- __ _- _- __ -_ -_ -- -_ 

Bromoform __ -- __ _- __ -- -- -- -- 

Chlorobenzene __ -- 1.6 _- __ -- _- 

Dibromochloromethane -- _- __ __ __ __ -- __ -_ 

Trichloroethene _- __ __ __ __ -_ -_ 1.1 1.1 

Trichlorofluoromethane -- _- _- __ -_ -_ _- -_ 

Tetrachloroethene -- __ -_ __ __ -_ -_ 6 6.2 

Benzene -- 1.1 940 990 1.4 19 -- -_ -- 

Ethylbenzene -- __ 190 190 -_ IO 11 

Toluene -- __ 2.5 2.2 -_ -_ 6.4 7.2 

m-Xylene and p-Xylene __ _- 8 8.8 __ 3.2 -_ 29 30 

o-Xylene _- __ 2.4 2.6 -_ 38 39 

Methyl tert-butyl ether -- __ _- _- __ .- __ __ _- 

Total VOA _- 1.1 1,142.g 1,193.6 1.4 22.2 -- 83.4 87.2 

Polvnuclear Aromatics lppb) 

Naphthalene -_ 6.7 7.1 __ 1 _- 75 48 

2-Methylnaphthalene -_ _- 32 4.1 1.4 3.2 __ 44 32 

I-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 2.9 

Acenaphthene _- -- 1.3 2.1 2 -- __ -- -- 

Fluorene -- 76 ii i6 __ __ . . 3 2.5 

notes at end Of table. 



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

Cpntamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, Florida 

Groundwater Sample Location: GO01 GO03 GO04 G004D GO05 GO08 Go09 GO15 G015D 

Monitoring Well: MW-01 MW-03 MW-04 MW-04D MW-05 MW-08 MW-09 MW-15 MW-15-D 

Collection Date: 1 O-APR-96 11 -APf?-96 02-APR-96 02-APR-96 03-APR-96 02-APR-96 02-APR-96 12-APR-96 12-APR-96 

Polvnuclear Aromatics (ppbk-continued 

Phenanthrene 
Anthracene 

Fluoranthene 

-_ __ 3.6 2.5 1.4 __ __ 1.1 1 

__ __ -- _” -- __ -- -- 1.4 

-- __ -- __ -- __ -- -- __ 

Pyrene _- __ -_ __ _- -- -- __ 

Chrysene -- __ __ -_ __ -- __ -_ 

Total Recoverable Petroleum Hydrocarbons (ppm) 

Total Petroleum Hydrocarbons 1.1 __ -- __ __ __ -- 2.1 __ 

(ppbl Metals 

Lead 1u 5u __ __ __ 1u -- 1u 1u 

See notes at end of table. 



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: GO33 GO35 GO36 Go37 GO39 GO40 GO44 GO47 GO48 GO50 

Monitoring Well: MW-33 MW-35 MW-36 MW-37 MW-39 MW-40 MW-44 MW-47 MW-48 MW-50 

Collection Date: OB-APR-96 11 -APR-96 11 -APR-96 09-APR-96 09-APR-96 lo-APR-96 12-APR-96 12-APR-96 1 O-APR-96 1 O-APR-96 

Volatile Organic Compounds (ppbl 

1,2-Dichlorobenzene -_ __ __ __ __ __ -_ -- _- __ 

1 ,l-Dichloroethane -_ -_ __ _- __ - __ __ __ 

Bromodichloromethane -- -_ __ __ __ __ __ __ __ -- 

Bromoform __ _- __ _- -_ -- -_ -- __ __ 

Chlorobenzene __ __ __ __ __ _- -_ _- __ 

Dibromochloromethane -- -- -- __ _- __ __ -_ __ -- 

Trichloroethene 
Trichlorofluoromethane 

Tetrachloroethene 

Benzene 

Ethylbenzene 

Toluene 

__ __ __ __ -- -_ -_ __ __ 

-- __ _- _- _- -- -- _- __ 

__ _- -- __ -- __ __ __ 

1 -_ -- -- __ __ -- -- -_ 

-- _- _- -- __ -- 2.2 -- -_ 3.6 
1.6 2.4 - _- __ __ -_ __ 

m-Xylene and p-Xylene 

o-Xytene 

Methyl tert-butyl ether 

Total VOA 

Polvnuclear Aromatics lppbt 

Naphthalene 

P-Methylnaphthalene 

1-Methylnaphthalene 

Total Naphthalene 

Acenaphthylene 

Acenaphthene 

__ __ 

-- _- __ 
-_ -- 

1.6 3.4 -_ 

-- __ -- 

-_ 3.9 

_- _- 3.1 

__ _” 7.0 

1.1 __ 2.3 

-_ _- 1.5 

__ -_ 
_- 

2.2 __ 

1.3 5.3 12 

5 5.4 3.2 

6.3 10.7 15.2 

__ -- 8.5 

__ _- 1.5 

-_ 

1 -- -- 

__ -- 

1 -- -- 3.6 

_- - 7.8 

_- __ 91 

__ __ _- 98 

_- __ __ 196.8 

_- -_ 1.9 5.6 

1.1 _- __ 6.6 

Ruorene 

See notes at end of table. 

__ __ __ -- 1.2 1.4 __ __ 1.8 4.9 



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: Go33 Go35 GO36 GO37 GO39 Go40 GO44 GO47 GO46 Go50 

Monitoring Well: MW-33 MW-35 MW-36 MW-37 MW-39 MW-40 MW-44 MW-47 MW-46 MW50 

I Collection Date: 08-APR-96 11 -APR-96 l l-APR-96 09-APR-96 09-APR-96 1 O-APR-96 12-APR-96 12-APR-96 1 O-APR-96 1 O-APR-96 

Polynuclear Aromatics (ppbkcontinued 

Phenanthrene __ 1.5 __ __ 2.4 5.3 __ 2.6 _- 7.7 

Anthracene __ _- __ -- -- 2.4 __ __ _- - 

Fluoranthene __ -_ __ __ __ 2.2 _- -_ __ -- 

Pyrene _- __ __ _- __ -- _- -- -- 

Chrysene __ -_ -- -- _- -- _- __ __ 

Total Recoverable Petroleum Hvdrocarbons (ppmJ 

Total Petroleum Hydrocarbons 

(ppb) Metals 

Lead 

_- __ -_ -_ _- 1.9 -_ __ __ -_ 

5u 1u 1u 1u 1u 1u 5u 1u __ 

See notes at end of table. 



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: GO51 Go51 D GO52 GO54 Go55 GO56 Go57 GO60 GO61 

Monitoring Well: MW-51 MW-51-D MW-52 MW-54 MW-55 MW-56 MW-57 MW-60 MW-61 

Collection Date: 1 O-APR-96 1 O-APR-96 09-APR-96 1 O-APR-96 lo-APR-96 09-APR-96 09-APR-96 02-APR-96 09-APR-96 

Volatile Organic Compounds (ppb) 

1 ,BDichlorobenzene 

1 ,l -Dichloroethane 

Bromodichloromethane 

Bromoform 

Chlorobenzene 

Dibromochloromethane 

Trichloroethene 

Trichlorofluoromethane 

Tetrachloroethene 

Benzene 

Ethylbenzene 

Toluene 

m-Xylene and p-Xylene 

o-Xylene 

Methyl tert-butyl ether 

Total VOA 

Polynuclear Aromatics (ppb) 

Naphthalene 

P-Methylnaphthalene 

1-Methylnaphthalene 

Total Naphthalene 

Acenaphthylene 

Acenaphthene 

__ 

_- 

1.1 

__ 

__ 
-- 

__ 

-- 
-- 

__ 

-- 

1.3 

1.3 

__ 

-- 

-- 

__ 

-- 
-- 

__ 

1.2 

-- 

1.2 

2.2 130 

18 650 

5 970 

27.2 1,350 

1.5 120 

2 63 

Fluorene -- _- _- 1.8 

__ 

-_ 
__ 
__ 

-- 

-- 
__ 
__ 

-_ 

4.3 

_- 

-_ 

__ 

_- 

__ 

4.3 

__ __ 

_- _- 

_- __ 

__ __ 

__ __ 

-- _- 

_- 
__ 
__ 

-- _- 

1.4 7.5 

_- 

-- -- 

__ -. 

-- -. 

1.4 7.5 

2.7 4 

20 2.4 

4.8 8.9 

27.5 15.3 

-_ -. 

__ -- 

6.8 -_ 

-- -_ 
__ -_ 
__ -_ 

_- -- 
_- -_ 

__ -_ 
-- 3.4 

__ -_ 

__ -_ 

620 53 

37 16 

_- _- 

9.3 1.7 

3.8 _- 

-- -_ 

670.1 70.7 

14 

72 

96 

182 

2.1 

2 

__ 

7.6 

9.4 

8 

25 

1 

1.6 

1.4 

See notes at end of table. 



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: GO51 GO51 D GO52 GO54 GO55 GO56 GO57 GO60 GO61 

Monitoring Well: MW-51 MS-U-D MW-52 MW-54 MW-55 MW-56 MW-57 MW-60 MW-61 

Collection Date: 1 O-APR-96 1 O-APR-96 09-APR-96 1 O-APR-96 lo-APR-96 09-APR-96 09-APR-96 02~APR-96 09-APR-96 

Polynuclear Aromatics (ppb)--continued 

Phenanthrene -- -- __ 4.1 2.9 -- 2.6 2.6 

Anthracene -_ __ -- __ 16 _- _- 2.5 -- 

Fluoranthene __ -- -_ __ _- _- __ _- __ 

Pyrene __ __ -- __ __ -- -- _- __ 

I 
Chrysene -_ -- __ __ -- _- -- __ 

Total Recoverable Petroleum Hydrocarbons (ppm) 

Total Petroleum Hydrocarbons 

(ppb) Metals 

Lead 

__ _- __ __ 157 __ 3.5 _- -- 

__ _- 1u __ 1.4 1u 1u -- 1u 

See notes at end of table. 



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: GO63 GO64 GO66 GO70 GO71 GO73 GO74 GO77 GO78 GO79 

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 1 l-APR-96 08-APR-96 08-APR-96 1 O-APR-96 09-APR-96 1 O-APR-96 11 -APR-96 1 O-APR-96 09-APR-96 

Volatile Organic Compounds (ppb) 

1,2-Dichlorobenzene -- __ -_ __ -- -_ -_ _- __ 

l,l-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 -- -_ __ _- __ __ 2.5 _- -_ -_ 

Methyl tert-butyl ether -_ __ -_ __ __ __ __ _- 

Total VOA -- __ __ __ 55 __ __ -_ 

Polvnuclear Aromatics (ppbl 

Naphthalene -- __ 3.8 __ __ __ 

P-Methylnaphthalene __ __ __ 30 10 __ __ _- 

1-Methylnaphthalene 1.1 _- -- 32 5.4 __ __ -_ 

Total Naphthalene 1.1 -- _- __ 62 19.2 __ __ -_ 

Acenaphthylene -- 3.3 __ __ 4.6 11 1.4 1.3 -- 

Acenaphthene __ _- -- __ 1.7 __ __ __ 

Piuorene 1.2 -_ __ __ 1.8 1.7 -- __ _- 

- * #.I, 
s;ee notes at ena ot tame. 



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: GO63 GO64 GO66 Go70 GO71 GO73 GO74 Go77 GO78 GO79 

Monitoring Welt: 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 -APT+96 08-T .‘R-96 08-APR-96 1 O-APR-96 09-APR-96 lo-APR-96 11 -APR-96 1 O-APR-96 09-APR-96 

Polynuclear Aromatics fppbkcontinued 

Phenanthrene - __ __ 1.5 -- 2.4 1.4 __ __ -- 

Anthracene __ -_ -- _- -- 1.7 -- __ _- 

Fluoranthene __ _- __ __ -- -- _- __ -_ -_ 

Pyrene -- __ -_ __ __ -- _- __ __ 

Chrysene - -- __ __ -- *- -_ __ -- -- 

Total Recoverable Petroleum Hvdrocarbons lppm) 

Total Petroleum Hydrocarbons __ 1.2 -- -- -- -- __ _- _- 

(ppb) Metals 

Lead 1.2 3.6 1u 1u 1u 1.2 1u 5u 1u -- 

!e 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: GO82 GO85 GO86 GO87 G087D GO91 GO92 GO93 Go93D Go94 

Monitoring Well: MW-82 MW-85 MW-86 MW-87 MW-87-D MW-91 MW-92 MW-93 MW-93-D MW-94 

Collection Date: 08-APR-96 1 l-APR-96 08-APR-96 11 -APR-96 11 -APR-96 13-APR-96 1 l-APR.96 13-APR-96 13sAPR-96 13-APR-96 

Volatile Organic Compounds (ppb) 

1 ,PDichlorobenzene __ __ __ -- -- -_ _- __ __ __ 

1 ,l -Dichloroethane _- __ -_ _- -- 3 _- -- 

Bromodichloromethane _- __ _- __ .- __ -- -- -- 

Bromoform __ __ _- __ -- __ __ __ 

Chlorobenzene _- __ __ -_ _- __ __ -_ 

Dibromochloromethane -- _- -- - -_ _- __ -_ __ 

Trichloroethene -- -- -- -- __ -_ -_ 

Trichlorofluoromethane -_ __ -_ __ -- 2.1 

Tetrachloroethene -_ -- __ _- __ -- -_ _- 

Benzene _- -_ __ -_ -_ -- __ __ _- 

Ethylbenzene __ __ - _- __ 1.5 1.1 __ 

Toluene -- -- -- __ - __ 

m-Xylene and p-Xylene -- __ - _- -_ v- 2.8 2.1 __ 

o-Xylene __ - __ _- 1.4 1.2 -- 

Methyl tert-butyl ether -- -_ __ 

Total VOA __ 5.7 4.4 -- 

Polvnuclear Aromatics lppb) 

Naphthalene 1.8 _- ’ 4.8 __ __ _- 

P-Methylnaphthalene 1.3 1.9 - 14 7.5 7.9 __ 

1-Methylnaphthalene 2.7 4.3 -_ - __ __ 

Total Naphthalene 5.8 11 __ 14 7.5 7.9 _- 

Acenaphthylene 16 1.9 17 -- 4 -- 1.3 2.6 __ 

Acenaphthene 1.5 _- 9.6 __ 1.7 -- 1.4 1.4 __ 

Fluorene i.2 __ i.5 -- _- 6.3 __ -- _- 

See notes at end of table. 



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: GO82 Go85 GO86 GO87 GO87D GO91 Go92 Go93 G093D GO94 

Monitoring Well: MW-82 MW-85 MW-86 MW-87 MW-87-d MW-91 MW-92 MW-93 MW-93-D MW-94-D 

Collection Date: 08-APR-96 11 -APR-96 08-APR-96 11 -APR-96 11 -APR-96 13APR-96 11 -APR-96 13-APR-96 13-APR-96 13-APR-96 

Pdvnuclear Aromatics (ppbf--continued 

Phenanthrene 2.6 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 _- -- : / _- __ 3.1 _- __ -- -_ 

(ppbl Metals 

Lead 1U 5u IIJ IU 5u __ 1u 1u 1u 1u 

See notes at end of table. 



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 

3roundwater Sample Location: Go97 GO98 GO99 G102 GPO2 G913 GKOl GK02 GK20 GK21 RO05 

Monitoring Well: MW-97 MW-98 MW-9 MW-102 MW-JP-02 MW-9-13 KWM-01 KWM-02 KWM-20 KWM-21 Rinsate Blank 

;ollection Date: 13-APR-96 08-APR-96 12-APR-98 13-APR-96 1 O-APR-96 lo-APR-96 11 -APR-96 02-APR-96 11 -APR-96 l l-APR-96 11 -APR-96 

Volatile Organic Compounds (ppb) 

I ,2-Dichlorobenzene __ __ -_ -- -_ -_ -_ _- __ -- -- 

I ,l-Dichloroethane -- 4.4 -- -_ _- __ -_ -_ __ __ 

3romodichloromethane __ __ _- __ -- __ _- -- __ 1.6 

3romoform __ __ -- -- -_ __ _- __ __ -- 12 

Zhlorobenzene __ -- __ __ _- _- __ -- __ 

Iibromochloromethane __ __ _- __ __ __ -- _- 5.5 

rrichloroethene 1 1 
\ _- -- -- __ - -_ _- __ 

rrichlorofluoromethane _- 2.2 -- -- __ -- -- 

3enzene -_ __ __ __ __ _- -- __ -- -_ 

Zthylbenzene _- 1.6 - __ _- __ __ -_ _- 

roluene __ __ 2 _- 1 __ -_ __ 

n-Xylene and p-Xylene -_ __ __ -_ 1.5 -- __ __ _- _- 

)-Xylene -- _- __ _- _- -- -- 

tiethyl tert-butyl ether _- __ -- _* __ __ __ -_ - -_ 

rotal VOA _- 3.6 -- 1.5 1 -- - __ 

W-nuclear Aromatics (ppbl 

Gaphthalene 1.3 - 3.7 -- 1.5 -- 2.6 -- 1.4 2.5 __ 

!-Methylnaphthalene -_ 2.5 - __ 5 1.6 -- 20 24 -- 

I-Methylnaphthalene __ 1.9 5.7 _- 3.4 1.7 3.8 -- 34 1.4 __ 

-otal Naphthalene 1.3 4.4 9.4 -- 4.9 6.7 8.0 -- 554 27.9 __ 

beriaphthylerie 1.1 -- __ __ 5:s 37 __ 11 3.1 -. 

benaphthene -_ -- _- -- 6 __ 4.8 1.7 2.1 1.2 __ 

Tuorene 1.5 -- 3.2 -- 1.7 1.9 4.6 -- 26 2.2 __ 

gee notes at end of table. 



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

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Kev West, Florida 

r- ~~ ~~ Groundwater Sample Location: GO97 GO98 GOSS G102 GP02 G913 GKOl GK02 GK20 GK21 R005 

Monitoring Well: MW-97 MW-98 MW-9 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 lo-APR-96 lo-APR-96 1 l-APR-96 02-APR-96 1 l-APR-96 1 l-APR-96 11 -APR-96 

Polvnuclear Aromatics (ppbl 

Phenanthrene _- -_ __ __ __ 5.2 9.1 __ 6.1 3.1 -- 

Anthracene __ -- -- -- _- 5.1 __ _- -_ -- -_ 

Fluoranthene __ _- __ _- -_ __ -- __ -- -- __ 

Pyrene -- -_ __ -- _- _- __ __ __ -- -_ 

Chrysene __ __ -- _- __ __ -- __ -- -- -_ 

Total Recoverable Petroleum Hydrocarbons (ppm) 

Total Petroleum Hydrocarbons 

Metals (ppb) 

- _- -_ -- __ __ 15.7 __ 1.2 1.6 -- 

Lead 1u 1u 1u 5u 1u IU 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. 



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: GO13 GO14 GO17 GO18 GO24 GO25 GO26 GO28 GO42 

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-APR-96 14-APR-96 15-APR-96 15APR-96 15-APR-96 15-APR-96 14-APR-96 

Volatile Organic Compounds (ppbj 

1 ,l-Dichloroethane -- _- -_ _- __ -- -_ 4J -_ 

Dibromochloromethane __ -_ -- -- -_ -_ -- -- -- 

Benzene -- -_ _- __ -_ -- 12 -- 

Bromoform -- __ -- -_ -_ -- -_ -- 

Semivolatile Organic Compounds Ippb) 

Phenol -- -- 15 92 -_ -_ -. 43 

2,4-Dimethylphenol -- -- 54 -- -_ -_ -. -- 

bis(2-Ethylhexyl)- __ -- -- -- -_ 4J 
phthalate 

Total Recoverable Petroleum Hvdrocarbons (ppm) 

Total Petroleum Hydrocarbons __ -- _- -- -. -- 

Metals (ppb) 

Cadmium _- -_ -_ __ 1 .- -_ -_ -_ 

Chromium __ -_ -- 7.7 -- -- -- -_ __ 

Arsenic 2.8 2.1 3.1 2.4 10.6 2.6 2.3 14.5 2.6 

Lead 1 1 1 1 1 1 

See notes at end of table. 



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: GO45 GO49 G103 G103D G106 G107 Toll ROO6 

Monitoring Well: MW-45 MW-49 MW-103 MW-103-D MW-106 MW-107 Trip Blank Rinsate Blan 

Collection Date: 15-APR-96 15-APR-96 14-APR-96 14-APR-96 14-APR-96 14-APR-96 14-APR-96 14-APR-96 

Volatile Organic Compounds (ppbl 

1 ,l-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 2.3 __ _- -_ -_ NA __ 

(ppb) Metals 

Cadmium __ 1.1 1 __ __ -- NA __ 

Chromium _- -_ __ -v NA __ 

Arsenic 4.2 8 1.8 1.1 8 2.5 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 
wb 3 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 
wb + 

EDB was not detected in any groundwater sample collected at the site. MTBE 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 fromwells in these areas, the area1 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 62-770, FAC, 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 frommonitoringwells 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. MYW-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 withbenzene (57 ppb), ethylbenzene (3.lppb), 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-lD, 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), W-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, andMW-102 at concentrations ranging froml.O to 6.5 
ppb (see Tables 5-2 and 5-3). Compounds detected included l,l-dichloroethane, 
1,2 dichlorobenzene, bromodichloromethane, bromoform, dibromochloromethane, 
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 OlR005 and OlR006 (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 
monitoringwells MW-1, MW-2, MW-4, W-5, MW-6, MW-7, MW-12, andMW-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. 

l" j^_ 

Naphthalenes. Totalnaphthalene concentrations exceeded the Chapter 62-770, FAC, 

Class G-II groundwater target level of 100 ppb in the samples collected from 
monitoring wells MU-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 
area1 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 PARS is 10 ppb or the lowest obtainable detection limit 
for each compound. Acenaphthene concentrations detected in MW-55 (63 ppb), W-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), MU-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 MY-42 (Phenol 43 ppb and bis(2-Ethylhexyl)phthalate 
4 ppb) (see Table 5-3). 

TrumPtFF.CAR 

ASW.09.96 5-26 



#W-l9 
ND r’.,,, 

WOOI 

Plsr D-2 
7 I’ 4 -l-K I 

/-- 
/ 

Pier D-l 

Fleming Key Cut 

Pier D-J/D-? rllp 

Plsr o-1/0-2 slip 
Smell boot dock 

1 / ,- Stomgc shad I I /- Storaga shed 

USACE runs” mcrh 
Jockwwlll~ dldrlcl 
KWBIGHI-2, 1991 

Key West Bight 

manhole 

- FP - 

AST 

DFU 

JP-5 
AVGAS 

MOGAS 
UST 

USACE 

USCG 

,wot 1 

+vz-7 

Building and designation 

Fence 

Gravel borm 

Underground pipeline 

Aboveground pipeline 

Farmer tank and deslgnallon 

Tank and designation 

Total naphthalene lsoconcenfratlon 

line and value 

Free-product area 

Aboveground storage tank 

Diesel fuel marine 

Jet Propellant 5 let fuel 
Avtalion gasoline 

Motor gasoline (unteoded gasoline) 
Underground storage tank 

U.S. Army Corps of Engtneers 

U.S. Coast Guard 

Surface water sample location and designation 

Vadose zone welt location 

and designation 

#W-23 Monltortng well tocatton and deslgnotlon 

KWU-20 

$ 

NO = 

FP = 

4.2 = 

Monitoring well tocollon and designation 

lnstalted prior to 1990 

Nat detected 

MSL = 

Free product In monitortng well not sampled 

Total naphlhatene concentration in micrograms 

per titer 

Mean sea level 

GRAPHIC SCALE 

( IN FEET ) 
1 Inch = 100 ft 

flOURE g-4 
TOTAL NAPHlHIlENES CONCENTRATION 
II 6ROLlNOWATER AIQ SURFACE WATER 

~~ONTRltNA”ON ASSESSH 

TRUBO POHT FUEL FARM 
NAVAL AIR STATION 
KEY WEST, FLORDA 



\ 5.2.4 TRPH in Groundwater TRPH were detected in groundwater samples collected 
frommonitoringwells MW-lD, 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 
m-55 (157 ppm), MW-86 (5.lppm) andKWM-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 S-3), which do not exceed the Chapter 62-770, FAG, 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 is 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 DOOl, D002, and D004. Sampling locations DO03 and DO07 were 
not accessible for sampling. Figure 4-l 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, 
FAG. 

Lead concentrations detected in the sample from location DO08 (732 ppm) exceeded 
the State target level of 108 ppm. Total PAH concentrations detected from sample 
locations DO08 (3,360 ppb) and DO09 (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: 0005 DO06 DO08 DO09 L’009D DO10 DO11 

Collection Date: 30-MAR-96 30-MAR-96 29-MAR-96 28-MAR-96 28-MAR-96 30-MAR-96 28-MAR-96 

Volatile Orpanic Compounds (ppb) 

l,l-Dichloroethene -_ -_ __ -_ -- -- __ 

Methylene chloride -- _- __ __ -- -- -_ 

Trichlorofluoromethane __ -- _- __ __ __ -- 

Toluene __ __ -- __ _- -- 

Polvnuclear 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(l,2,3cd)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 

(ppm) Metals 

Lead 45.5 30.4 732 35.3 33.6 33.9 76 

See notes at end of table. 



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: woo1 woo2 W002D WOO3 woo4 woo5 WOO6 woo7 WOO6 woo9 

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 

Volatile Organic Compounds (ppb) 

1 ,l-Dichloroethene -- __ -- -- __ _- -- -_ -_ 

Methylene chloride _- __ __ _- -- -- __ -- -- -- 

Trichlorofluoromethane -_ __ __ __ -- -- __ 

Toluene -- __ 1 -- -_ __ __ -- _- 

Polvnuclear Aromatics lppbl 

Phenanthrene -- -. -_ -- __ __ -- -- -- 

Anthracene -_ __ __ _- -_ _- 

Fluoranthene _- -- _- -- _- -_ -_ -- 

Pyrene -_ -- __ _- _- __ -_ 

Benzo(a)anthracene -- -- __ __ -- -_ _- 

Chrysene -- -- -- __ -- __ __ -_ __ 

Benzo(a)pyrene _- -- __ __ -_ -- 

Indeno(l,2,3-cd)pyrene __ -- -_ __ -_ _- -_ __ 

Benzo(g,h,i)perylene -- -_ -- -- 

Total Recoverable Petroleum Hvdrocarbons (ppml 

Total Petroleum Hydrocarbons __ -- __ __ __ -- -- 

(ppb) Metals 

Lead 1 1 1 5u 5u 5U 5u 5u 5U 5u 

See notes at end of table. 



Table 5-4 (Continued) 
Sediment, Surface Water, and QA/QC Samples, Kerosene Analytical Group 

Sample Location: 

Collection Date: 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, Florida 

WOlO WOll TOO2 TOO3 TOO4 

Trip Blank Trip Blank Trip Blank 

27-MAR-96 27-MAR-96 14-FEB-96 27-MAR-96 31 -MAR-96 

FtOO2 ROO3 

Rinsate Blank Rinsate Blank 

14-FEB-96 31 -MAR-96 

Volatile Organic Compounds (ppbl 

l,l-Dichloroethene 

Methylene chloride 

Trichlorofluoromethane 

Toluene 

Polvnuclear Aromatics (ppb) 

__ __ 3 3 __ 3 -_ 

_- 3.9 -_ __ __ -- __ 

__ __ 1.1 1.1 __ 1.1 - 

_- __ -- -_ __ __ 

Phenanthrene 

Anthracene __ 

Fluoranthene 

Fyrene -_ 

Benzo(a)anthracene __ 

Chrysene 

Benzo(a)pyrene __ 

Indeno(l,2,3-cd)pyrene __ 

Benzo(g,h,i)perylene - 

Total Recoverable Petroleum Hvdrocarbons lppm) 

_- NA NA NA -- -- 

_- NA NA NA -- -_ 

-_ NA NA NA __ 

__ NA NA NA __ - 

-- NA NA NA -- 

__ NA NA NA __ -_ 

__ NA NA NA -- 

_- NA NA NA 

_- NA NA NA __ __ 

Total Petroleum Hydrocarbons __ 

(ppbj Metals 

Lead 5U 5U 

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 analwed fnr this comoound. 

NA NA NA -- 

NA NA NA 1 __ 



of 1,000 ppb. TRPH concentrations detected from all sediment samples collected, 
DO05 (244 ppm), DO06 (169 ppm), DO08 (519 ppm), DO09 (244 ppm), DO10 (184 ppm), 
and DO11 (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 WOO3 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 
inmonitoring wells KWM-07, KWM-22, KWM-23, KWM-24, M&79-10, 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 oil pipeline. Viscous free product was also detected in soil boring SB- 
101, located near 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-Z. 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-01, 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 April16, 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 

MW-31 Black to dark gray, low to medium viscosity 

MW-32 Very dark brown, low to medium viscosity 

MW-41 Dark green-brown, medium to high viscosity 

MW-42 Red-brown, low to medium viscosity 

MW-43 Black, high viscosity 

MW-62 Pale yellow-gold, low viscosity 

MW-65 Black, high viscosity 

‘MW-82 Dark brown, medium viscosity 

“MW-83 Dark brown to black, high viscosity, degraded 

3MW-86 Very dark brown to black, high viscosity, degraded 

3MW-97 Very dark red-brown, high viscosity 

MW9-12 Black, thick, very high viscosity 

MW9-15 Dark red-brown, low to medium viscosity 

MW9-16 Clear yellow-gold, low viscosity 

MW9-17 Red-brown, low to medium viscosity 

MWJP-1 Clear golden-orange, low viscosity 

MWJP-3 Brown-black, medium viscosity 

KWM-01 Grayish brown, opaque, very degraded 

KWM-07 Red-brown, clear, low viscosity 

KWM-22 No description 

KWM-23 No description 

KWM-24 Yellow-gold, clear, low viscosity 

IX-1 Black, opaque, high viscosity 

SB-102 Black to very dark brown, low viscosity 

SB-109 Brown, degraded 

SB-122 Grayish brown, opaque, very degraded 

SB-124 Black to very dark gray, low to medium viscosity 

SB-135 Red-brown, medium to high viscosity 

SB-144 Blue-black, very degraded, opaque 

SB-157 Yellow-brown to gray, very degraded 

SB140 Brown, medium viscosity 

See notes at end of table. 

Estimated Apparent 
Thickness’ Thickness* 

1.17 feet 2.02 feet 

variable 5.33 feet 

trace 0.02 ff?et 

trace 0.01 feet 

trace nm 

trace 0.06 feet 

trace nm 

trace nm 

trace nm 

trace nm 

trace nm 

unknown nm 

> 3 feet 3.28 feet 

2.33 feet 2.16 fleet 

> 3 feet 3.10 fleet 

nm 1.07 f’eet 

0.5 feet 0.68 feet 

0.02 feet 0.10 feet 

nm 2.85 feet 

nm 2.47 feet 

nm 0.93 feet 

nm 2.46 feet 

nm nm 

unknown nm 

trace nm 

unknown nm 

unknown nm 

trace nm 

unknown ’ nm 

unknown nm 

trace nm 
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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 
Estimated Apparent 

Thickness’ Thickness* 

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 

SB-173 Dark red-brown to yellowish gray, degraded unknown nm 

SB-178 Dark brown, very degraded unknown nm 

SB-181 Dark red-brown, high viscosity unknown nm 

S&182 Black to dark red-brown, very degraded unknown nm 

S&189 Red-brown, medium to high viscosity trace nm 

SE190 Dark red-brown to black, high viscosity unknown nm 

SB-194 Dark red-brown, high viscosity unknown nm 

SB-195 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 

SB-200 Dark red-brown to black, medium to high viscosity, degraded unknown nm 

SB-203 Dark red-brown to black, high viscosity, degraded trace n;r ., 

SB-207 Very dark brown to black, high viscosity, degraded trace nm 

SB-208 Pale gray-brown, very degraded unknown nm 

SB-210 Dark red-brown, high viscosity unknown nm 

SB-213 Very dark red-brown to black, high viscosity unknown nm 

SB-218 Red-brown, medium viscosity trace nm 

SB-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: nm = not measured. 
> = greater than. 
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Table 5-6 
Free-Product Measurements 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Kev West. Florida 

Well Number 

MW-27 

Apparent Thickness (feet) 

April 16, 1996 July 30, 1996 

NM 0.23 

MW-32 5.35 2.52 

MW-41 0.08 0.13 

MW-43 TR 0.03 

MW-62 0.02 TR 

MWJP-1 0.52 NP 

MWJPB 0.57 0.49 

MW9-12 NM’ NM’ 

MWS15 1.48 1.81 

MW9-16 1.66 1.89 

MW9-17 TR 0.84 

KWM-01 0.02 NP 

KWM-04 NM 0.21 

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 oroduct observed. 
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was not observed in monitoring wells installed later at those locations. Product 
occurrence and apparent thickness observed in the monitoring wells are apparently 
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 in 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-l, along the fuel lines on piers D-2 and 
D-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 onApri116, 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-l and the 
monitoring wells north of Building D-19 exhibited a downward vertical hydraulic 
gradient (see Table 5-7 and Figures 5-7 and 5-8). 
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Table 5-7 
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 

Total 
April 16, 1996 

Screened Top-of-Casing _ 
July 30, 1996 

Well 
Number 

Depth Interval Elevation Depth to Depth to Water Table Depth to Depth to Water Table 

(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-1D 45 40 to 45 6.59 NA 5.04 1.55 NA 4.93 1.66 

MW-PD 50 45 to 50 6.50 NA 4.67 1.83 NA 4.23 2.27 

MW-SD 50 45 to 50 6.12 NA 4.97 1.15 NA 4.46 1.66 

MW-4 13 3to 13 5.61 NA 4.44 1.17 NA 4.99 0.62 

MW-5 13 3to 13 6.92 NA 5.39 1.53 NA 5.29 1.63 

MW-6 13 3to 13 6.17 NA 4.40 1.77 NA 4.46 1.71 

MW-7 13 3to 13 6.29 NA 4.89 1.40 NA 4.95 1.34 

MW-8 13 3to 13 6.03 NA 5.35 0.68 NA 5.54 0.49 

MW-9 13 3to 13 6.17 NA 4.90 1.27 NA 5.27 0.90 

MW-10 13 3to 13 8.79 NA 7.17 1.62 NA 7.45 1.34 

MW-11 13 3to 13 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 3to 13 5.85 NA 4.70 1.15 NA 4.49 1.36 

MW-14 13 3to 13 5.88 NA 4.79 1.09 NA 4.60 1.28 

MW-15 13 3to 13 5.97 NA 5.01 0.96 NA 4.81 1.16 

MW-16 13 3to 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 3to 13 6.43 NA 4.99 1.44 NA 4.72 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.ii 0.95 

See notes at end of table. 



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 

Total Screened 
April 16, 1996 

Top-of-Casing 
July 30, 1996 

Well 
Number 

Depth Interval Elevation Depth to Depth to Water Table Depth to Depth to Water Table 
(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 3to 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 3to 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 3to 13 6.86 NA 4.95 1.91 NA 4.71 2.15 

MW-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 3to 13 7.02 NA 5.24 1.78 NA 4.80 2.22 

MW-31 13 3to 13 6.73 4.62 6.14 NI NA 4.20 2.53 

MW-32 13 3to 13 6.46 4.30 9.65 NI 3.68 6.20 X 

MW-33 13 3to 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 3to 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 3to 13 5.99 NA 4.38 1.61 NA 4.35 1.64 

MW-40 13 3to 13 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 

April 16, 1996 July 30, 1996 

Well 
Total Screened Top-of-Casing 

Water Table Water Table 
Number 

Depth Interval Elevation Depth to Depth to Depth to Depth to 

(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-41 13 3to 13 5.83 4.79 4.87 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 4.97 1.24 5.69 5.72 0.49 

MW-44 13 3to 13 6.15 NA 5.12 1.03 NA 4.97 1.18 

MW-45D 30 25 to 30 6.69 NA NM NM NA 3.97 2.72 

MW-46 13 3to 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 25 to 30 6.80 NA 5.58 1.22 NA 6.78 0.02 

MW-49 13 3to 13 5.73 NA 4.50 1.23 NA 4.21 1.52 

MW-50 13 3to 13 6.04 NA 4.34 1.70 NA 3.83 2.21 

MW-51 13 3to 13 6.55 NA 5.44 1.11 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 5.21 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 3to 13 6.29 NA 5.40 0.89 NA 5.45 0.84 

MW-57 13 3to 13 6.25 NA 4.94 1.31 NA 4.95 1.30 

MW-58 13 3to 13 6.16 NA 5.07 1.09 NA 5.37 0.79 

MW-59 13 3to 13 6.51 NA 5.36 1.15 NA 5.41 1.10 

See notes at end of table. 



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 

April 16, 1996 
Total Screened Top-of-Casing 

July 30, 1996 

Well 
Number 

Depth Interval Elevation Depth to Depth to Water Table Depth to Depth to Water Table 
(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-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 3to 13 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 5.20 1.32 

MW-65 13 3to 13 6.41 TR 5.17 1.24 TR 4.88 1.53 

MW-66 13 3to 13 6.68 NA 5.62 1.06 NA 5.36 1.32 

MW-67D 30 25 to 30 6.46 NA 5.20 1.26 NA 6.55 -0.09 

MW-68 13 3to 13 6.39 NA 5.14 1.25 NA 4.79 1.60 

MW-69 13 3to 13 6.53 NA 5.12 1.41 NA 4.53 2.00 

MW-70 13 3to 13 6.57 NA 5.31 1.26 NA 5.06 1.51 

MW-71D 30 25 to 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 3to 13 6.30 NA 4.72 1.58 NA 4.31 1.99 

MW-74D 30 25 to 30 7.71 NA 5.92 1.79 NA 5.74 1.97 

MW-75D 30 25 to 30 6.19 NA 4.83 1.36 NA 4.74 1.45 

MW-76 13 3to 13 6.23 NA 4.47 1.76 NA 3.98 2.25 

MW-770 30 25 to 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. 



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 

April 16, 1996 July 30, 1996 

Well 
Total Screened Top-of-Casing 

Number 
Depth Interval Elevation Depth to Depth to Water Table Depth to Depth to Water Table 

(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 1.17 NA 4.79 1.45 

MW-80 13 3to 13 6.45 NA 5.33 1.12 NA 5.13 1.32 

MW-81 13 3to 13 6.14 NA 4.97 1.17 NA 4.23 1.91 

MW-82 13 3to 13 6.35 NA 5.22 1.13 NA 5.03 1.32 

MW-83 13 3to 13 6.91 NA 5.93 0.98 NA 5.60 1.31 

MW-84 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 5.73 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 

MW-91 13 3to 13 6.61 NA 5.56 1.05 NA 5.24 1.37 

MW-92D 30 25 to 30 6.97 NA 5.27 1.70 NA 6.57 0.40 

MW-93 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-95 13 3to 13 6.34 NA 5.73 0.65 NA 5.57 0.77 

MW-96 13 3to 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-98 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 0.93 NA 4.85 1.15 

See notes at end of table. 



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 

Total 
April 16, 1996 

Screened Top-of-Casing 
July 30, 1996 

Well 
Number 

Depth Interval Elevation Depth to Depth to Water Table Depth to Depth to Water Table 

(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-100 13 3to 13 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 3to 13 5.98 NA 5.28 0.70 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 3to 13 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 

MW9-11 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 4.94 1.75 NA 4.51 2.18 

MW9-14 15 5to 15 6.21 NM NM NM NM NM NM 

MW9-15 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 

MW9-17 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 5.11 1.07 NA 4.82 1.36 

See notes at end of table. 



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 

Well 
Number 

KWM-04 

Total Screened 
Depth Interval 

(feet bls) (feet bls) 

NA NA 

Top-of-Casing 
Elevation 

(feet NGVD) 

7.30 

Depth to 
Product 

(feet btoc) 

NM 

April 16, 1996 July 30, 1996 

Depth to Water Table Depth to Depth to Water Table 
Water Elevation Product Water Elevation 

(feet btoc) (feet NGVD) (feet btoc) (feet btoc) (feet NGVD) 

NM NM 6.61 6.82 X 

KWM-07 NA NA 7.38 NM NM NM NA 5.03 2.35 

KWMQO 15 1 to 15 6.79 NA 5.32 1.47 NA 5.30 1.49 

KWM-21 15 1 to 15 6.50 NA 6.01 0.49 NA 5.82 0.68 

KWM-22 15 1 to 15 6.82 6.10 8.71 X 5.91 6.73 X 

KWM-23 15 0.5 to 15 6.96 5.20 6.20 X 4.71 5.64 X 

I KWM-24 15 0.5 to 15 6.44 4.38 6.65 X 4.20 4.56 X 

KWM-25 15 0.5 to 14 7.05 NA 5.29 1.76 NA 4.80 2.25 

MWCG-1 NA NA 6.45 NA 5.39 1.06 NA 5.05 1.40 

MWCG-2 NA NA 6.68 NA 5.38 1.30 NA 5.13 1.55 
. 

Notes: bls = below land surface 
NGVD = National Geodetic Vertical 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 to assess the 
effect of tidal fluctuations on groundwater elevations and flow direction at the 
site. The study was conducted during a 39-hour period to record one or more 
tidal cycles when tidal fluctuations were near maximum levels. 

5.7.2 Backmound 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. Daily 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. In 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 tc 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 diurnal range may also result 
when the Moon is in its maximum declination (tropic tides). The actua:L 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, fllooding, 
rainfall, or the influence of manmade control structures such as dams and locks. 
During high surface water conditions the aquifer may be recharged, w:hereas, 
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 oolitic 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. 
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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 Methodolo&ies 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 lo-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 5-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 15-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 cycle. 
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Table 5-8 
Tidal Study Data, 
March 15-17, 1996 

Elapsed Time 
(minutes) MW-67D 

0 0.647 

15 0.704 

30 0.767 

45 0.825 

60 0.882 

75 0.939 

90 0.989 

105 1.034 

120 1.078 

135 1.116 

150 1.161 

165 1.186 

180 1.199 

195 1.211 

210 1.199 

225 1.18 

240 1.142 

255 1.104 

270 1.053 

285 0.983 

300 0.926 

315 0.85 

330 0.793 

345 0.704 

360 0.615 

375 0.527 

390 0.444 

405 0.349 

420 0.254 

435 0.178 

450 0.108 

465 0.032 

480 -0.044 

495 -0.107 

510 -0.171 

525 -0.215 

540 -0.259 

See notes at end of table. 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, Florida 

Water Table Elevation (feet NGVD) 

MW-65 MW-64 MW-68 MW-37 MW-48D Harbor MW-69 

1.03 0.59 1.16 0.22 0.82 0.68 1.42 

1.028 0.628 1.16 0.23 0.846 0.797 1.42 

1.028 0.677 1.159 0.238 0.871 0.819 1.421 

1.028 0.704 1.159 0.243 0.893 0.826 1.421 

1.028 0.747 1.157 0.249 0.915 0.87 1.421 

1.028 0.802 1.154 0.257 0.939 0.913 1.42 

1.028 0.859 1.154 0.267 0.961 0.914 1.42 

1.028 0.926 1.152 0.275 0.979 0.929 1.419 

1.03 0.997 1.152 0.284 0.996 0.975 1.419 

1.031 1.059 1.153 0.295 1.009 0.981 1.419 

1.033 1.116 1.152 0.305 1.03 0.986 1.419 

1.034 1.146 1.152 0.313 1.041 0.999 1.419 

1.035 1.168 1.153 0.323 1.044 0.997 1.42 

1.035 1.187 1.153 0.334 1.048 0.975 1.42 

1.037 1.203 1.153 0.343 1.045 0.946 1.419 

1.037 1.222 1.15 0.353 1.031 0.892 1.417 

1.038 1.241 1.152 0.361 1.023 0.998 1.419 

1.039 1.247 1.152 0.37 1.001 0.937 1.419 

1.039 1.249 1.153 0.375 0.983 0.882 1.419 

1.041 1.257 1.152 0.31:' 0.954 0.838 1.419 

1.042 1.268 1:153 0.386 0.933 0.785 1.412 

1.041 1.276 1.152 0.389 0.903 0.759 1.417 

1.041 1.293 1.152 0.391 0.878 0.711 1.4.19 

1.041 1.304 1.152 0.391 0.846 0.662 1.4,19 

1.042 1.304 1.153 0.389 0.807 0.634 1.4.19 

1.042 1.304 1.153 0.385 0.772 0.591 1.4.19 

1.041 1.323 1.153 0.362 0.74 0.548 1.4.19 

1.042 1.323 1.153 0.375 0.705 0.493 1.4,19 

1.044 1.339 1.154 0.371 0.662 0.448 1.4,19 

1.044 1.342 1.154 0.364 0.632 0.374 1.4,19 

1.045 1.363 1.156 0.357 0.603 0.35 1.4.19 

1.046 1.355 1.159 0.352 0.575 0.305 1.421 

1.046 1.363 1.159 0.345 0.541 0.284 1.421 

1.046 1.358 1.16 0.339 0.519 0.284 1.421 

1.048 1.358 1.161 0.334 0.492 0.224 1.421 

1.048 1.35 1.163 0.327 0.477 0.218 1.423 

1.046 1.385 1.161 0.32 0.452 0.206 1.421 
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Table 5-8 (Continued) 
Tidal Study Data, 
March 1517, 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-670 MW-65 MW-64 MW-68 MW-37 MW-48D Harbor MW-69 

555 -0.291 1.045 1.399 1.161 0.313 0.447 0.i96 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 1.358 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 0.512 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 1.339 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 1.156 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 

930 0.672 1.035 1.097 1.146 0.265 0.831 0.763 1.413 

945 0.717 1.035 1.032 1.146 0.268 0.848 0.76 1.412 

960 0.755 1.038 0.978 1.142 0.274 0.859 0.786 1.412 

975 0.793 1.038 0.902 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 

1060 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 

Elapsed Time 
(minutes) MW-67D 

1110 0.533 

1125 0.482 

1140 0.425 

1155 0.374 

1170 0.317 

1185 0.26 

1200 0.241 

1215 0.178 

1230 0.153 

1245 0.121 

1260 0.089 

1275 0.07 

1290 0.083 

1305 0.089 

1320 0.102 

1335 0.096 

1350 0.096 

1365 0.102 

1380 0.127 

1395 0.164 

1410 0.229 

1425 0.305 

1440 0.374 

1455 0.438 

1470 0.495 

1485 0.552 

1500 0.622 

1515 0.71 

1530 0.78 

1545 0.856 

1560 0.913 

1575 0.977 

1590 1.046 

1605 1.11 

1620 1.161 

1635 1.205 

1650 1.249 

See notes at end of table. 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, Florida 

Water Table Elevation (feet NGVD) 

MW-65 MW-64 MW-68 MW-37 MW-46D Harbor MG- 

1.053 0.544 1.143 0.312 0.774 0.661 1.4.1 

1.055 0.501 1.145 0.319 0.759 0.566 1.4.1 

1.055 0.465 1.142 0.311 0.736 0.58 1.4,1 

1.056 0.463 1.148 0.315 0.718 0.613 1.4,13 

1.059 0.422 1.152 0.317 0.69 0.526 1.4.14 

1.059 0.392 1.148 0.304 0.664 0.436 1.4,14 

1.057 0.373 1.15 0.301 0.653 0.486 1.4,13 

1.06 0.319 1.149 0.293 0.635 0.401 1.4,13 

1.06 0.403 1.15 0.293 0.624 0.426 1.4.12 

1.06 0.379 1.15 0.301 0.613 0.387 lAl6 

1.059 0.371 1.149 0.289 0.599 0.392 1.414 

1.059 0.365 1.149 0.28 0.59 0.467 1.4,14 

1.059 0.33 1.15 0.287 0.599 0.414 1.4.14 

1.059 0.305 1.154 0.264 0.595 0.383 1.416 

1.057 0.343 1.152 0.269 0.607 0.44 1.414 

1.063 0.379 1.153 0.272 0.606 0.425 1.414 

1.066 0.373 1.153 0.267 0.604 0.401 1.4.14 

1.07 0.436 1.154 0.274 0.614 0.46 1.4.16 

1.071 0.463 1.156 0.268 0.621 0.445 1.4.16 

1.072 0.498 1.153 0.26 0.642 a.57 1.416 

1.071 0.498 1.154 0.252 0.661 0.541 1.4.21 

1.07 0.555 1.16 0.256 0.693 0.568 1.4.23 

1.07 0.541 1.154 0.253 0.718 0.638 1.421 

1.07 0.615 1.154 0.26 0.748 0.69 1.421 

1.07 0.655 1.154 0.264 0.767 0.682 1.421 

1.07 0.696 1.156 0.265 0.791 0.682 1.421 

1.071 0.734 1.156 0.271 0.817 0.772 1.421 

1.07 0.788 1.157 0.275 0.849 0.745 1.421 

1.068 0.842 1.154 0.282 0.881 0.921 1.42 

1.068 0.894 1.152 0.289 0.91 0.876 1.419 

1.068 0.948 1.15 0.294 0.931 0.893 1.419 

1.07 1.005 1.15 0.302 0.955 0.942 1.417 

1.07 1.049 1.15 0.311 0.983 0.926 1.419 

1.072 1.07 1.152 0.319 1.012 0.997 1.419 

1.072 1.084 1.152 0.328 1.03 0.988 1.419 

1.074 1.097 1.152 0.337 1.049 1.034 1.417 

1.075 1.108 1.152 0.348 1.059 1.025 1.417 
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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 MW-37 MW-48D Harbor MW-69 

1665 1.275 1.075 1.116 1.152 0.357 1.059 1.001 1.417 

1680 1.306 1.074 1.127 1.148 0.367 1.059 1.042 1.413 

1695 1.338 1.077 1.135 1.149 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 0.412 1.055 0.966 1.414 

1770 1.142 1.082 1.176 1.15 0.418 1.026 0.954 1.416 

1785 1.072 1.082 1.179 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 1.153 0.43 0.922 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 1.153 0.427 0.849 0.684 1.416 

1875 0.615 1.085 1.192 1.153 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 

1905 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 1.159 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 

1995 -0.057 1.085 1.19 1.163 0.372 0.543 0.294 1.419 

2010 -0.095 1.083 1.187 1.163 0.367 0.528 0.309 1.419 

2025 -0.133 1.079 1.195 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 

2055 -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 

2160 -0.031 1.079 1.154 1.164 0.306 0.564 0.438 1.419 

2175 0.007 1.077 1.152 1.161 0.301 0.578 0.456 1.417 

2190 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 atend 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 fir Station Key West 
Key West, Florida 

Elapsed Time 
(minutes) MW-67D MW-65 

Water Table Elevation (feet NGVD) 

MW-64 MW-68 MW-37 MW-46D Harbor MW.c 

2220 0.159 1.074 1.157 1.159 0.29 0.636 0.537 1.4’16 

2235 0.216 1.075 1.16 1.157 0.287 0.657 0.562 1.4’16 

2250 0.279 1.074 1.162 1.157 0.286 0.684 0.557 1.4’14 

2265 0.362 1.072 1.16 1.156 0.286 0.714 0.632 1.4’13 

2280 0.431 1.072 1.16 1.153 0.284 0.74 0.634 1.4’13 

2295 0.495 1.071 1.16 1.152 0.287 0.769 0.709 1.4’1 

2310 0.558 1.071 1.154 1.15 0.289 0.79 0.723 1.4’1 

2325 0.622 1.07 1.135 1.149 0.291 0.817 0.735 1.4’1 

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 0.86 0.79 1.409 

2370 0.799 1.07 1.065 1.148 0.304 0.881 0.819 1.409 

2385 0.85 1.071 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 

Notes: NGVD = National Geodetic Vertical Datum of 1929. 

0.319 0.936 0.869 1.406 

-I 
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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 11th 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, YW-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, andMW-69) were recordedusingpressure 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:Ol 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 adjacentmonitoringwells (MW-96, MW-97, andMW-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 fegt bls 
at the start of the pumping test. 

5.8.4 Deep Monitorinp 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 p'umping 
test and showed little or no response to tidal fluctuations. Water-level 
fluctuations in shallow observation wells MW-37 and MS?-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 r,ate of 
approximately 5 gpm. 

5.8.5 Shallow Monitorinn 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 Analvsis Type curves for an unconfined aquifer 
developed by S.P. Neuman and M.S. Hantush were fitted to the data using AQTESOLV 
(Geraghty 6 Miller, 1989). Log-log plots of drawdown versus time data for 
pumping well MW-67D are shown in Appendix G (Figures G-l and G-2). 

Drawdown data from pumping wej.1 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 lithologicalvariations 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 (s,.) were 
obtained by matching the data with the Neuman type curve using a compressibility 
factor (p) 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 sY was 1.5~10~~. 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 lo-' 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 fill 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 sY were obtained by matching the data with the type curves 
using a p 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 S 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 10s5 to lo-' 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 2.0~10~~ feet per minute or 2.15x10-l 
g/Wft . Inserting this K value into the equation: 

T-HI 

where: 

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

(1) 

5.10 HYDRAULIC GRADIENT AND GROUNDWATER FLOW VELOCITY. The hydraulic gradient 
and groundwater flow directionwere 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: 
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i=h/d (2) 

where: 

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

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

d = 225 feet 
i = 0.19 foot / 225 feet 

i = 8.0~10~~ ft/ft 

The greatest shallow zone hydraulic gradient is in the north central area of the 
fuel farm approximately 100 feet east of Tank D-l. Therefore, using equation 
(31, 

h = 0.89 foot hydraulic head difference between monitoring points m-54 and 
MW-56 (1.78 feet minus 0.89 foot) 

d = 90 feet 
i = 0.89 foot / 90 feet 

i = 1.Ox1O-2 ft/ft 

5.10.2 Deep Zone Hydraulic Gradient The hydraulic gradient in the deep zone over 
most of the site is approximately 1.0~10-~ ft/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 = 2.5~10~~ ft/ft 
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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: 

u = average linear pore water velocity in ft/day, 
K = hydraulic conductivity in ft/day, 
i = hydraulic gradient in ft/ft, and 
ne = effective porosity in percent. 

The shallow zone K value calculated from pumping test well recovery data equals 
2.15x10-l g/d/ft or 2.88~10~' 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 = 2.88x10-' ft/d 
i = 8.0~10~~ ft/ft (smallest gradient) 
i = 1.0~10-~ ft/ft (largest gradient) 
ne = 0.45 

Substituting these parameters into equation (4) gives a range of u from 5.12~10~~ 
ft/d to 6.4~10-~ ft/d. 

5.10.4 Deeg,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 
ft/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). 

K = 1.63 ft/d 
i = 2.5~10~~ ft/ft (smallest gradient) 
i = 1.0~10-~ ft/ft (largest gradient) 
ne = 0.20 

Substituting these parameters into equation (4) gives a range of v from 2.04~10~~ 
ft/d to 8.15~10-~ 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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“‘-.. , i 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 W-96 andMW- 
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 conductivity. 
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 SUNMARY. Based on the findings of the CA field investigations and 
laboratory analytical results, the following is a summary of existing conditions 
at the site. 

Anuifer Characteristics and Hvdrogeologic Parameters Summarv. 

. 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 8~10~~ to 1x1o-2 ft/ft. 

. The average hydraulic gradient in the deep zone at the site ranges from 
2.5x1o-4 to 1x1o-3 ft/ft. 

. The hydraulic conductivity in the shallow zone at the site is 2.88~10~' 
ft/d. 

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

. The shallow zone pore water velocity ranges from 5.12~10~~ to 6.4~10~~ 
ft/d. 

. The deep zone pore water velocity ranges from 2.04~10~~ to 8.15~10~~ 
ft/d. 

Soil CA Summary. 

. Five areas of excessively contaminated soil were identified by OVA 
headspace analyses. The largest area1 extent of soil 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-l, and the east end of Pier D-l (see Figure 5-l). 

. 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-l. 

. 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 PM., 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. 

Groundwater CA Summary. 

. 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 vicinity of the JP-5 tanks. The highest total VOA 
concentrations in this area were observed inMW-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-l 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-II 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-l, 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 associatedwith 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 WOO3 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 condition.s, the 
following can be concluded: 

. Excessive soil 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 l- to 2-foot interval immediately 
above the water table. 

. The area1 extent of groundwater contamination exceeding Chapter 62-770, 
FAC, target levels is 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 vertical 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 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 .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 RECOMMENDATIONS. 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 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 RAP preparation to delineate the 

,., _., vertical extent of groundwater contamination. 
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7.0 PROFESSIONAL REVIEW CERTIFICATION 

This CAR 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 goodprofessionalpractices as applied to (Chapter 
62-770, FAC. This CAR was developed for Trumbo Point Fuel Farm, NAS Ke:y West, 
Key West, Florida, and should not be construed to apply to any other site. 

Professional&ologist 
P.G. No. 344 

Date 
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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 CT0 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 GeoprobeN 
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 GeoprobeN 
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. 
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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-l). 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-l, 
D-2, and D-3, located at the USCG facility, serve as a fuel depot for ships and 
aircraft. 

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 oil, Bunker C oil, diesel fuel, 
aviation gasoline (AVGAS), JP-4 andJP-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. 

,- -1 

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 personnel. 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 g-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-l. 
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-l 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 l,OOO-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 late 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. 

TPFFPCARTPA 
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Table 2-1 
Storage Tank Data 

Preliminary Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval fir Station Key West 
Trumbo Annex, Key West, florida 

Capacity Date Date 
Tank Contents (gallons) Status Installed Removed 

1 JP-5’ 1,050,OOO Active AST 1966 -- 

2 JP-5’ 2,310,ooo Active AST 1966 

3 JP-5’ 2,310,OOO Active AST 1966 

D-l 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 oil3 1,071,460 Removed AST 1942 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-214 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-l 293 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. 

Ic‘ ’ 

TPFFPCAR.TPA 
MVL.04.94 2-4 



Historical area1 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 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 
AST was located between DFM tanks D-l and D-2. The contents of the three ASTs 
are unknown. Area1 photographs suggest that they may have been used for fuel 
storage to supply ships docked at Piers D-l 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- 
ly 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 USCG 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-l, D-2, and D-3 and extends west to Trumbo Road from Dli$ 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 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. 

According to USCG facility personnel, three abandoned underground pipelines are 
located 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-l through D-4, 
and D-6; and several gravel roads in the south section of the TPFF are graded 
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, ‘Y\ 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). In 0c:tober 
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). 

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 __. .s., 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. 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 (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 th'e 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 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 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): 

, v . . . 
0 the area north of DFM tank D-2 in the northwest section of the site, 

reportedly caused by overfilling tank D-2; 
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. the area between tank D-4 and former tank D-5 in the east-central section 
of the site, ;Jhere 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 personnel reported that the UST may 
have been used to store solvents, waste oil, pesticides, and 
polychlorinated biphenyls (PCBs); 

. in two separate areas on Pier D-l 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-l 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-l through D-3, and JP-5 

i--X tanks 1 and 2. Excessive soil contamination as defined in Chapter 17-770, FAC, 
was detected along the southern boundary of Pier D-l at two separate locations 
(see Figure 2-3). ITC (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 observed several other 
areas of concern (Figure 2-3): 

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

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

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

l 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; 

l the area surrounding former tank D-5 located in the eastern section of 
the TPFF; and 

,/--. l 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 (1991a) concluded that the recovery system used at the TPFF 
site was not 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 (1991a) 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. 
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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 frommonitoringwells 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 
monitoringwells 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 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-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 0 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 1.8~10~~ centimeters per second 
(cm/set>, with a uniformity coefficient of 1,025.OO. 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 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-l. Results of the OVA headspace survey are 
presented in Appendix C, Soil Sample Organic Vapor Analyzer (OVA) Headspace 
Results. 

Soil with an OVA headspace reading greater than 10 parts per million (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-l). 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 area1 extent of soil 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 soil 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 not 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, Soil 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-l. 

No information 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-l 
Monitoring Well Construction Information 

I 

Preliminary Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, Florida 

Top of Casing Screened interval Total Depth Installed 
Well (feet) (feet) (feet) Date Status BY 

KWM-01 -- NA NA 6/85 CNL G&M 

KWM-02 6.15 NA NA 6185 Active G&M 

KWM-03 -- NA NA 6185 Destroyed G&M 

KWM-04 7.3 NA NA 6/85 Active G&M 

KWM-05 6.76 NA NA 6185 Active G&M 

KWM-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-09 7.03 NA NA 6/85 Active G&M 

KWM-10 -- NA NA 6/85 CNL G&M 

KWM-20 6.81 1 to15 15 7186 Active G&M 

KWM-21 7.51 1 to 15 15 7/86 Active G&M 

KWM-22 7.76 1 to 15 15 7/86 Active G&M 

KWM-23 6.94 0.5 to 15 15 7/86 Active G&hfl 

KWM-24 6.41 0.5 to 15 15 7186 Active G&M 

KWM-25 7.05 0.5 to 15 15 7/86 Active G&h/l 

MW9- 10 -3.73 NA NA NA Active ITC 

MW9-11 10.47 NA NA NA Active ITC 

MW9-12 9.57 NA NA NA Active ITC 

MW9-13 6.66 5to15 15 6/5/90 Active ITC 

MW9-14 NM 5to 15 15 6/5/90 Active ITC 

MW9-15 5.9 5to15 15 6/5/90 Active ITC 

MW9-16 5.73 5to15 15 6/5/90 Active ITC 

MW9-17 5.86 5to 15 15 6/6/90 Active ITC 

MW-1 D 6.58 40 to 45 45 8/l 7/93 Active ABE3 

MW-2D 6.45 45 to 50 50 8/l 8/93 Active ABE3 

MW3D 6.11 45 to 50 50 8/l 8193 Active ABB 

MW-JP-1 8.78 NA NA NA Active NA 

Notes: NA = information not currently available. 
CNL = could not locate well. 
G&M = Geraghty & Miller, Inc. 
ITC = ITC Corporation. 
ABB-ES = ABB Environmental Services, Inc. 
__ = unknown. 
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Groundwater samples were collected from soil borings 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, SB-85, SB-95, SB- 
96, SB-97, SB-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 monitoring 
well MW-3D. Monitoring wells KWM-01 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 sampledbecause 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, M&79-13, MW9-15, 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 area1 extent of free product in soil and groundwater is shown on 
Figure 3-3. Free product is extensive in the northern part of the TPFF around 
JP-5 tanks 1, 2, and 3 and DFMtank 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-5, 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 in 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-III groundwater target levels established by Chapter 
17-770, FAG. Because no PARS (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 groundwater 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 
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Table 3-2 
Summary of Groundwater Sample 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 bls) (wm) 

SB-1 7 to 9 2 

SB-1 Dup 7 to 9 1 

SB-6 Qto 11 <1 

SB-7 10 to 12 <l 

SB-12 10 to 12 <l 

SB-25 9to 11 2 

SB-27 9to 11 550 

SB-32 9to 11 1 

SB-32 Dup 9to 11 18 

SB-44 9to 11 160 

SB-52 9to 11 cl 

SB-66 9to 11 <l 

SB-72 9to 11 <l 

SB-85 7 to 9 <l 

SB-95 7 to 9 -cl 

SB-96 7 to 9 170 

SB-97 7 to 9 13 

SB-97 Dup 7 to 9 12 

SB-98 7 to 9 10 

SB-99 7 to 9 4 

SB-100 7 to 9 16 

Notes: bls = below land surface. 
ppm = parts per million. 
Dup = duplicate sample. 
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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 

Compound 

Benzene 

Applied MW-SD 
Standard MW-1 D MW-2D MW-30 DUP KWM-08 KWM-09 KWM-20 KWM-24 KWM-25 MW9-11 MW9-13 

‘200 <l <l 11 <l 2 220 2 <l <l <l il 

Ethylbenzene. 

Toluene 

Xylenes 

Total VOAs 

1-Methylnaphthalene 

2-Methylnaphthalene 

Total naphthalenes 

Fluorene 

Phenanthrene 

Total PAHs 

TRPH 

Lead 

<l <l <l <l 3 <50 30 1 <l <l <l 

<l <l <l <l 1 <50 1 il <l <l <l 

<l <l <l <l 16 150 68 10 <l <l <l 

‘200 ND ND ND ND 22 370 101 11 ND ND ND 

c5 <S <5 <5 630 1,200 530 1,300 <5 <5 34 

<5 <5 <5 <5 710 1,600 600 1,400 <5 <5 35 

‘100 ND ND ND ND 1,340 2,800 1,130 2,700 ND ND 69 

?o <5 <5 <5 <5 cl00 <llO <55 260 <5 <5 <5 

310 <5 <5 <5 <5 <lOO <llO 155 430 15 <5 <5 

310 ND ND ND ND ND ND ND 690 ND ND ND 

‘5 <l <l <l <l 280 640 130 240 <l <l 65 

‘50 <lo <lo <lo <lo <5 9 10 <5 77 <5 9 

’ State target level for Class G-III groundwater (Chapter 17-770. Florida Administrative Code [FAC]). 
2 State target level for Class G-II groundwater (Chapter 17-770, FAC). 
’ 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 hen., :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. 



-- -.., KWM-09, located near JP-5 tank 3. (Total VOAs is the sum of benzene, c?thyl- 
benzene, toluene, and xylenes.) 

Total naphthalenes (the sum of naphthalene, l-methylnaphthalene, and 2-methyl- 
naphthalene) were detected in concentrations exceeding the State G-II 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-III groundwater State 
target level of 5 ppm in the samples collected from soil borings SB-27, SB-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 Area1 Extent of Groundwater Contamination The approximate area1 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-lD, 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. 
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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 petroleum 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 facility 
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 canbe 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 

f **- can be made for additional site investigation at the USCG facility. Assuming 
excessive soil 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 investigation 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; 

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

. report preparation. 
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4.1 SOIL ASSESSMENT AT TXE U.S. COAST GUARD (USCG) FACILITY. Approximately 48 
additional soil borings will be drilled a t 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-l. 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 anddeveloping groundwatermonitoringwells 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. 
Proposedmonitoringwell locations are presented on Figure 4-l. Three intermedi- 
ate wells are pr ?osed 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 willbe 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, O.OlO-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 O-inch thick 
bentonite sealwillbe 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. 
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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 feetbls and 40 feetbls, 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 l-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 shippdd 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. 

TPFFPCARTPA 
MVL04.94 4-5 



PROTECTIVE CDNCRETE PA 
‘\ 

FIGURE 4-3 
TYPICAL INTERMEDIATE AND 
DEEP MONITORING WELL INSTALLATION DETAIL 

/- 
PROTECTIVE STEEL CASING 

,--- LIW) SURFACE 

S I(CH DIA. SCH. 40 PVC SURFACE CASING 

‘i 

si 

PORTLAND CEMENT SEAL 

I 

2 INCH DIA. SCH. 40 PVC CASING 

GROUT 

35160 FINE SAND OR BENTOWE SEAL 

------20/30 SILICA SAND PACK 

0.010 INCH SLOTTED SCREM, 5’ SECTW 

PVC END PLUG 

NOT TO SCALE 

PRELIMINARY CONTAMINATION 
ASSESSMENT REPORT 
TRUMBO POINT FUEL FARM 

NAVAL AIR STATION 
KEY WEST, FLORIDA 

TPFFPCAR.TPA 
MVL.04.94 .4-s 



4.3 SOIL LABORATORY ANALYSES AT THE TRUMBO POINT FUEL FARM. Approximately 14 
soil samples will be collected during the monitoring well installation phase. 
Of 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 USEPAMethodl310, for volatile organics by USEPAMethod 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 AQTESOLVN 
(Geraghty & Miller, 1989). The AQTESOLVN 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 thi .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; 
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. total phosphorus by USEPA Method 365.1; 

. TOC and fraction of organic carbon (FOC) by USEPA Method 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 constituents 
tentatively identified. 

Ten additional soil samples will be collected from representative strata below 
the water table. Five samples will be collected from the silty oolitic 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 bls. 
These samples will be analyzed for FOC, TRPH, grain size distribution, and 
uniformity coefficient. 

4.7.2 Groundwater Samples and Analyses for Remedial Desipn 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.j, 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 soil 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, 1989b). 
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APPENDIX B 

LITHOLOGIC LOGS 



TITLE: NAS Key west, Trumbo Point Fuel Farm 
/ LOG of WELL: KWy-TPFF-1C / BORING NO. SS55 

-!- 
PROJECT NO: 8506-30 

CLIENT: SOUTHNAVFACENGCOM 

CONTRACTOR: Groundwater Protection. Inc. DATE STARTED: 8/17/93 

METHOD: 4.25” HSA CASE SIZE: 2 inch SCREEN INT.: 40 - 45 F 

TOC ELEV.: FT. MONITOR INST.: OVA TOT DPTH: 47FT. 
L 

LOGGED BY: R. Durham WELL DEVELOPMENT DATE: a/18/93 

COMPLTD: a/i?/93 

q- 
- 

PROTECTION LEVEL: C 

DPTH TO H FT. I 

SITE: Trumbc Point Fuel Farm 

I !I! ; g LABORATORYa 
5 k SAMPLE IO. 5 

m 

SOIL/ROCK DESCRIPTION 
AN0 COMMENTS 

imerock and sandy fill 

;AND: clayey, mixed with limerock pebbles, 
lrown-gray, diesel odor 

iAND: clayey, mixed with iimerock pebbles. strong 
)dor 

120 

1400 

700 

900 

35 

40 

70 

25 

5 

5- 

10- 

15- 

20- 

!5- 

30- 

35- 

40- 

45- 

50- 

4/24 

19/24 

‘4/2s 

‘4/2f 

!4/21 

!4/2. 

24/2. 

V,l,l 

13,13.14,17 

10,11.11,17 

a,ii.i1,20 

13,16,18,20 

13,14,13.17 

7,13,13,9 

SAND: clayey, gray, some medium plasticity clay, wet, 
slight hydrogen sulfide and diesel odor 

-1MESTONE: light brown, sandy, coarse grained. 
nixed with shell fragment granules, hydrogen sulfide 
and diesel odor, saturated 

‘.IMESTONE: light brown, coarse to gravelly, some 
ihell fragments, hydrogen sulfide and diesel odor 

.IMESTONE: light brown, medium- to coarse-grained. 
some limestone pebbles, hydrogen sulfide and diesel 

odor, saturated 

-1MESTONE: As above 

LIMESTONE: as above, light brown to gray, some 
wood fragments, hydrogen sulfide odor 

LIMESTONE: light brown, sandy to gravelly, some 
wood fragments, no odor 

LIMESTONE: as above, except no wood fragments 
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-ITLE: NAS Key West, Trumbo Fs’nt Fuel Farm 
LOG of WELL: KWY-TPFF-2D BORING NO. 5872 

:LIENT: SOUTHNAVFACENGCOM 

:ONTRACTOR: Groundwater Protection, Inc. 

IETHOD: 4.25” HSA CASE SIZE: 2 inch 

/ 
/ PROJECT NO: 8506-30 

DATE STARTED: 8/18/93 COMPLTO: 8/18/9-1 I 

SCREEN INT.: 40 - 45 FT. PROTECTION LEVEL: C ~ 
i 

TOC ELEV.: FT. MONITOR INST.: OVA TOT DPTH: 47FT. 

.OGGED BY: R. Durham WELL DEVELOPMENT DATE: E/19/93 

DPTH TO E FT. 

SITE: Trumbo Point Fuel Farm 

w L z 
F a. G LABORATORYZ Y 

27 
zg 

SOIL/ROCK DESCRIPTION 
;" SAMPLEID. 5 g AND COMMENTS 

VI 
2 

5- 

lCl-- 

K- 

20- 

25- 

30- 

1 -1 

35 

40 

45 

50 ~ 
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LImerock and sandy fill I- 
SAND: clayey, mixed with iimerock pebbles, 
brown-gray, moist, diesel odor 

CLAY: sandy, brown-gray, moist, diesel odor 

CLAY: sandy, brown-gray, some wood fragments, 
saturated, diesel odor 

SAND: brown-gray, fine-gralned to clayey. 
saturated, diesel 

CLAY. sandy, brown-gray, strong diesel and 
hydrogen sulfiae odor 

LIMESTONE: light brown, sandy to gravelly, some 
limerock pebbles hydrogen sulfide ana diesel odor 

LIMESTONE: as above, strong diesel odor 

LIMESTONE: sandy, light brown, saturated, strong 
diesel and hydrogen sulfide odor 

LIMESTONE: as above 

LIMESTONE: sandy, light brown, calcareous gravel, 
sub-rounded, hydrogen sulfide odor 

LIMESTONE: sandy, light brown, some fine gravel, 
angular to sub-angular, saturated, no odor 

2 < 
c BLOWS/G-IN _ 

i;: 
x 

r 

5.4.5.2 

6,642 

6,622 

8,10.25.36 

8,29,40,0 

13.13.60,O 



TITLE: NAS Key West, Trumbo Point Fuel Farm 
1 LOG of WELL: KWY-TPFF-30 GORING NO. SE43 

J’ 4 I I 

ZLIENT: SOUTHNAVFACENGCOM j PROJECT NO: 8506-30 

CONTRACTOR: Groundwater Protection, Inc. / DATE STARTED: a/18193 COMPLTO: S/13/93 I ._....... -. - 
I 

1ETHOD; 4.25” HSA CASE SIZE: 2 inch SCREEN INT.: 45 - 50 FT. PROTECTION LEVEL: C 
/ 

‘OC ELEV.: FT. MONITOR INST.: OVA TOT DPTH: 50FT. 

.OGGED BY: R. Durham WELL DEVELOPMENT DATE: B/19/93 

/ DPTH TO Q FT. 

SITE: Trumbo Point Fuel Farm 

5- 

lo- 

50 

; 55 

u a-- z 
SOIL/ROCK DESCRIPTION 00 

2 
AND COMMENTS $Z 

EL - d 

-imerock and sandy fili 

4s above, with clayey, dark gray sand, diesel odor 

SAND: gray, fine to clayey, some limerock pebbles, 
saturated, diesel odor 

SAND: brown-gray, fine to clayey, saturated, diesel 
odor 

SAND: brown-gray, fine to silty, some clay, 
saturated, diesel odor 

LIMESTONE: brown-gray, sandy to fine gravel, some 
limerock pebbles, saturated, diesel and hydrogen 
sulfide odor 

LIMESTONE: light brown, sandy to fine gravel, some 
limerock pebbles, saturated, hydrogen sulfide and 
diesel odor 

LIMESTONE: as above, diesel and hydrogen sulfide 

odor 

LIMESTONE: as above, diesel and hydrogen sulfide 
odor 

LIMESTONE: as above, hydrogen sulfide odor 

LIMESTONE: as above, slight odor 

LIMESTONE: as above 

I- 

BLOWS/G-IN 2 
3 
it 

2.6,1,1 

6,12,12,18 

19.6.6,lCl 
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TITLE: NAS KEY WEST 
LOG of WELL: MW-4 , BORING NO. N/A 

CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35 
/ 

CONTRACTOR: Groundwater Protectisn. Inc. DATE STARTED: 01/17/96 COMPLTD: 01/17/X? 

METHOD: 4.25” I.D. HSA CASE SIZE; 2” / SCREEN INT.: 3-13 PROTECTION LEVEL: D 

TOC ELEV.: 5.61 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO F 4.44 FEET. 

LOGGED BY: J. Koch WELL DEVELOPMENT DATE: Ol/t8/96 SITE: THUMB0 POINT Fl.iEL FARM 

l.u & L3 2 K 
22 

;I 
a G LABORATORYd E X6 Q 

Y SOIL/ROCK DESCRIPTION 
g.z 

;: 
g LL SAMPLE ICI. 5 E 

_I 
AND COMMENTS gg u 6LOHS/h‘-IN J 

II) 
-. 

4 
;flFl 

s iz 
g 

z; 

CLAY, LIMEROCK, and SHELL FRAGMENTS, light brown 
to white, low plasticity. 50% clay, no odor. 

As above. slight petrnleum odor. 
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TITLE: NAS KEY WEST 
j LOG of WELL: MW-5 BORING NO. NiA 

,-i 
I ! 

:LIENT: SOUTHNAVFACENGCOM / PROJECT NO: 8506.3:; 

CONTRACTOR: Groundwater Protection. Inc. DATE STARTED: 01/17/96 COMPLTD. 01::7/96 . 

METHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: !3 
! 

rot ELEV.: 6.92 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO n 5.39 FEET. 

-0GGED BY: J. Koch WELL DEVELOPMENT DATE: 01/18/96 SITE: TRLIMBO POINT FllEL FARM I 

E 
w 

LABORATORY$ 
g t SAMPLE IO. 5 

m u 

- 

s- 

10- 

15- 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

l- 

CLAYEY LIMEROCK, light brown, no odor. 

Is above. 

:LAY, LIMEHOCK, and SHELL FRAGMENTS, light 
xown, 70% clay, no odor. 

CLAY, light brown. low plasticity. sliUht petf0leum 

odor. 

As above. 
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‘ITLE: NAS KEY WE51 
LOG of WELL: MN-6 BORING NO. N/A 

:LIENT: SOUTHNAVFACENGCOM 

:ONTRACTOR: Groundwater Protection. Inc. 

IETHOD: 4.25” I.D. HSA CASE SIZE: 2” 
/ 

/ PROJECT NO: 8506.35 

DATE STARTED: 01/17/96 COMPLTD: 01/‘17/96 

SCREEN INT.: 3-13 1 PROTECTION LEVEL: ;, 

TOC ELEV.: 6.17 FEET. MONITOR INST.: OVA TOT DPTH: 1.3 FEE?. j DPTH TO E 4.40 FEET. 

.OGGED BY: J. Koch WELL DEVELOPMENT DATE: 01/18/96 SITE: TRIIMEli? POINT FUEL FARM 

x w 
E p LABORATORY$ 
LU k SAMPLE ID. < 

cn ;;1 

- 

c 

10 

15 

!C 

_ 

i 

I--- 

l- 

0 

0 

65 

300 

300 

SOIL/ROCK OESCRIPTION 
ANDCOMMENTS 

iIMEROCK and SILT, light brown. no odor. 

LIMEROCK and SHELL FRAGMENTS, no ndot 

CLAYEY LIMEROCK, light brown to white, some shell 
fragments, 50% clay, no odnr, wet at 5’ bls. 

:LAY. light brown tc white, soft. some shell 
ragmrnts, rotten egg odor. 

CLAYEY LIMEHOCK, light l)rown in whiie. .30% clay, 

otten egg odor. 

z 4 
d 
-I 
E 
m 

GM 

GC 

CL 
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TITLE: NAS KEY WEST 
LOG of WELL: Mw-7 j GORING NO. NiA 

I .s ,__ 1 
I 

CLIENT: SOUTHNAVFACENGCOM ) PROJECT NO: 8506.:15 

CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 01/17/96 COHPLTD: 01/17/98 

METHOD: 4.25” 1.0. HSA CASE SIZE: 2” SCREEN INT.: 3-13 / PROTECTION LEVEL: Cl 
I 

OC ELEV.: 6.29 FEET. 

OGGED BY: J. Koch 

/ MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO P 4.89 FEET. 

WELL DEVELOPMENT DATE: Ol/l8/96 SITE: TRUMGO PDIN:- FUEL FARM 

- 
GC 

- 
CH 

u 
cl2 

SOIL/ROCK DESCRIPTION no 

AND COMMENTS 
&g 
I ;- 
b--v) 
f 

w 
1 g LABORATORY d 
2 u SAMPLE ID. 5 

v, L 

- 

0 

0 

15 

1oc 

OO( 

- 

IMEROCK and SILT, light brown to dark brawn, no 
Idor. 

JMEKUCK and SHELL FRAGMENTS, light brown, nh 

idor. 

:LAYEY LIMEROCK. light brown to white, rotten egg 
xdor, wet at 5’ bls. 

I =I- 

~ 
- - - - - - - - - - - - -- 

; 

.- 

5- 

lo- 

15- 

20. 

c 

C 

' I 

, 

1 I 

I 

-- .-- -- .-- -- -- -- -- -- .-- -- .-- -- .-- -- .-- -- .-- -- _-- -- 
3 

:LAY, light brown to white, high plasticity, rotten egg 

Idor. 

;LAYEY LIMEHOCK, light brown to white, 30% clay, 

#otten egg odor. 
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TITLE: NAS KEY WEST 
I 

LOG of WELL: MW-6 BORING NO. N/A 

:LIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35 

:ONTRACTOR: Groundwater Protection. Inc. DATE STARTED: 01/18/98 COMPLTD: 01/16/0G 

IEIHOD: 4.25” I.D. HSA / CASE SIZE: 2” SCREEN IN-I’.: 3-13 PROTECTION LEVEL: D 
/ I / 

rot ELEV.: 6.03 FEET. I MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO Q 5.35 FEET. 

-0GGED BY: J. Koch WELL DEVELOPMENT DATE: 01/19/96 SITE: TRlJME’iD POINT FIIEL FARM 

i 

: !! g LABORATORY a 
2 k SAMPLE IO. 5 

cn 

SOIL/ROCK DESCRIPTION 
AN0 COMMENTS 

5- 

10- 

15- 

20- 

0 

0 

!60 

dlb 

>OC 

CLAY, low plasticity, light brown, no odor. 

As above. 

CLAY, high plasticity, light Ibrown to Ilght gray, rotten 
egg odor, wet at 5’ his. 

No recover y. 

LIMEROCK. CLAY (40%), and SHELL FRAGMENTS, 
light brown to light gray, rotten ega odor. 

E 

CH 

CH 

GC 

BLOWS/G-IN 2 
5 
w 
9 
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TITLE: NAS KEY WESl 
LOG of WELL: MW-9 BORING NO. N/C. 

,, .-_ 

:LIENT: SOUTHNAVFACENGCOM 1 PROJECT NO: 8506..?5 f 

IONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 01/18/96 COMPLTD: 01/18/X / 

4ETHOD: 4.25” I.D. HSA CASE SIZE: 2” / SCREEN INT.: 3-13 PROTECTION LEVEL: [? 

TOC ELEV.: 6.17 FEET. 

-0GGED BY: J. Koch 

MONITOR INST.: OVA TOT DPTH: 13 FEET. 

WELL DEVELOPMENT DATE: 01/Q/98 

DPTH TO Q 4.90 FEE:T. 

SITE: THCJMBO POINT FllEL FARM 

z !!! LABORATORY a 
& L SAMPLE IO. 5 
i-J cn 

5- 

lo- 

15- 

10- 

- 

SOIL/ROCK DESCRIPTION 
AN0 COMMENTS 

LIMEROCK and CLAY (30X), light brown. no odor. 

LIMEHOCK, CLAY, ant-i SHELL FRAGMENTS. Iigh! 
brown, nn odor. 

CLAY, high plasticity, light brown to light gray. some 
shell fragments, no odor. 

LIMEROCK and CLAY (30%), light txr)wn to light qay, 
rotten egg odor. 

LIMEKOCK, hard, li!ght brown. rotten egg cx1n1 

CH 

i 
I 

7 
I 

-- 

PAGE 1 of MW-09 ABB ENVIRONMENTAL SERVICES. INC. 



TITLE: NAS KEY WEST 
LOG of WELL: MW-IO BORING NO. N/A 

:LIENT: SOUTHNAVFACENGCOM PROJECT NO: 8500.35 

:ONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 01/18/91i COMPLTD: 01/18/96 

NETHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 4-14 PROTECTION LEVEL: C 
I / 

ToC ELEV.: 8.79 FEET. MONITOR INST.: OVA ! TOT DPTH: 14 FEET. / DPTH TO 1 7.17 FEET. 

-0GGED BY: J. Koch WELL DEVELOPMENT DATE: Oi/l9/96 SITE: TRUMBO POINT FUEL FARM 

z w 
g LABORATORY 2 

% k SAMPLE ID. 4 

- 

5- 

lo- 

15- 

20- 

SOIL/ROCK OESCRIPTION 
AND COMMENTS 

0 

0 

0 

29 

27 

220 

LIMEROCK and SILT, light brown to medium brown, no 
odor. 

As above. 

,o 30 
0 

-0 
0 

I_ 
2 0 

0 
0 

0 

CLAY, low plastlclty, light brown to ltqht yray, nrr 
odor, dry. 

LIMEROCK and CLAY (30%), lqht brown, no odnr. 
wet. 

LIMEHOCK and CLAY (50%). iiqht I)rrrwn tu lillht gray. 
rotten egg odor. 

CLAY, high plasticity, light brrrwn to Iqht (gay. rotten 
egg odor. 

I 

.- _- - Q- -. - 

~ 

w - ‘- - - - - - - I- .L - c- . - k- ._ - f- - .- ---_ --- 
r 
---_ --- ---_ --- _--_ --- ---_ --- _--_ --- ---- - 

CL 

GC 

CH 

: 
g 

BLOWS/G-IN _ 

d 
I 

PAGE 1 ot MW-IO ABB ENVIRONMENTAL SERVICES, INC. 



TITLE: NAS KEY WEST 
LOG of WELL: MW-11 BORING NO. N/A 

, i li / 

CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35 

CONTRACTOR: Groundwater ProtectIon. Inc. ) DATE STARTED: 01/18/96 COMPLTD: @l/18/96 

r(ETHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-13 i PROTECTION LEVEL: C 
I 

TOC ELEV.: 6.48 FEET. MONITOR INST.: OVA / TOT DPTH: 13 FEET. 1 DPTH TO P 5.20 FEET. 

,OGGED BY: J. Koch WELL DEVELOPMENT DATE: 01/19/96 SITE: TRUMBO POINT FUEL FARM 

E Y LABORATORY a 
& t SAMPLE IO. 5 

m u 

- 

5- 

10- 

15- 

20- 

000 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

LIMEROCK and CLAY (40%), light brown to light gray, 
no odor. 

CLAY, low Plasticity, light brown to light gray, no 
odor. 

LIMEROCK and SHELL FRAGMENTS, Irght brown, no 
odor, wet at 5’ bls. 

Oolitic LIMEROCK, light brown, some clay (20X), 
fotten egg odor. 

2 
0 
m 

GC 

CL 
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TITLE: NAS KEY WEST I 
I 

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

ZLIENT: SOUTHNAVFACENGCOM 

EONTRACTOR: Groundwater Protection, Inc. 

METHOD: 4.25” I.D. HSA 1 CASE SIZE: 2” 

! PROJECT NO: 8506.35 

DATE STARTED: Cl1/18/g6 COMPLTD: 01118i96 

SCREEN INT.: 3-13 / PROTECTION LEVEL: D 

TOC ELEV.: 6.77 FEET. 

LOGGED BY: J. Koch 

/ 
MONITOR INST.: OVA j TOT DPTH: 1.3 FEET. 

WELL DEVELOPMENT DATE; 01/19/96 

DPTH TO Q 5.23 FEET. 

SITE: TRLIMHO POINT FUEL FARM 

5 w 
< LABORATORY d 

% I-L SAMPLE ID. 5 

15 

20 : 

-r - 

0 

0 

0 

300 

500 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

SILT and LIMEROCK, light brown to dark brown, no 
odor. 

LIMEROCK and CLAY @OX), lqht brown lo medium 

brown, no odor. 

LIMEROCK and CLAY (20%), light brown to Ilght gray, 
no odor, wet at 5’ bls. 

LIMEROCK and CLAY (?O%), light bt own tr) light gray, 

rotten egg odor. 

LIMEHOCK and CLAY (40%). light Iltnwn. rntten eqg 
odor. 
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TITLE: NAS KEY WEST 
LOG of WELL: MW-13 BORING NO. N/A 

,i .J I I 

CLIENT: SOUTHNAVFACENGCOM / PROJECT NO: 8506.35 1 

CONTRACTOR: Groundwater ProtectIon, Inc. / DATE STARTED: 01/20/96 COMPLTD: 01/20/96 
I 

IETHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: D 

i-OC ELEV.: 5.85 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO !j 4.70 FEET. 
1 

.OGGED BY: J. Koch 1 WELL DEVELOPMENT DATE: 01/21/9G / SITE: THllMRO POINT FUEL FARM 

5 !t LABORATORYa_ 
% tr SAMPLE IO. z 0 07 

- 

k 8 
Y 2-e 
e $2 
k! Y 
- 

13 

130 

u 

SOIL/ROCK DESCRIPTION go’ 

AND COMMENTS 
de 
1% 
Fen 

LIMEROCK and CLAY (20X), ltght brown, no odor. 

As above. 

LIMEROCK and CLAY (20%), light brown to light gray. 
no odor, wet at 5’ bls. 

Oolitic LIMEHOCK, light 1.11 own to white, nn rrtlor. 

Oolitlc LIMEHOCK, light brown to white, totten egg 

odor. 

i- 
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r- 
7 -ITLE: NAS KEY WEST 1 

LOG of WELL: MW-14 , BORING NO. N/A 

:LIENT: SOUTHNAVFACENGCOM 

ZONTRACTOR: Groundwater ProtectIon, Inc. 

I 

PROJECT NO: 8506.35 

DATE STARTED: 01/20/96 COMPLTD: Oll2QiB6 

IETHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-13 / PROTECTION LEVEL: D 

-0C ELEV.: 5.88 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. 1 DPTH TO Q 4.79 FEET. 

.OGGED BY: J. Koch WELL DEVELOPMENT DATE: 01/21!06 SITE: THUMBO POINT FUEL FARM 

1 Y r < LABORATORYn 
2 LI- SAMPLE ID. 5 

5- 

10- 

15- 

'O- 

- 

u 
SOIL/ROCK DESCRIPTION as 

AND COMMENTS 
zg 

z;, 
‘; 

-1MEROCK and CLAY (20X), light brown, no odor. 

4s above. 

-1MEROCK and CLAY (IO%.), light brown to white, no 
sdor. 

Zlolitic LIMEROCK, light brown to white, slight rotten 
egg odor. 

Oolitic LIMEROCK. light brown to white, strong rcltten 
egg odor. 

CL, 
- - 

- - 

~ 

‘- 
- - 

‘- 
- - 

L. 

1% 

(_. 

E 
- - 

I-_ 
p-n- 
r , (- 

I-- 

, 

-7 
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I 

TITLE: NAS KEY WEST I 
LOG of WELL: MW-15 BORING NO. N/A 

_ \” 

ZLIENT: SOUTHNAVFACENGCOM ) PROJECT NO: 8536.35 

,( , 

-~~ 
:ONTRACTOR: Groundwater ProtectIon, Inc. DATE STARTEO: 01/20/96 COMPLTD: Ol,‘XI/96 

dETHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: D 

TOC ELEV.: 5.97 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. IJPTH TO 9 5.01 FEET. 

-0GGED BY: J. Koch WELL DEVELOPMENT DATE: 01/21/96 SITE: TRUMBO POINT FUEL FARM 

z k!zi g LABORATORY o 
% u SAMPLE ID. z 

m 

- 

5- 

10- 

15- 

20- 

- 

0 

0 

600 

200 

220 

2 
cl--I 

SOIL/ROCK DESCRIPTION 5% 
ANO COMMENTS FF l-m 

5 

.IMEROCK and CLAY (20%). light brown, slight pine 
vYor. 

-1MEROCK and CLAY (30X), light brown, no odor 

-1MEROCK and CLAY 120X), stalned by product, 
nedium gray to dark gray, strong petrnleum-like 
Jdor, wet at 5’ bls. 

t-, C’ I- 

g 
i 
‘- - - 

- - 
._ .- 

Es 
- - ‘- - - I__ 

r- 

Onlitic LIMEHOCK, hard, light Lvown. r rlt ten P{JC] odor 

Ocrlitic LIMEHOCK, hard, light brown to yray, rotten 
egg odor. 
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TITLE: NAS KEY WEST 
LOG of WELL: MW-16 I BORING NO. SB1!2 

CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35 

CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 01/22/915 COMPLTD: Oii22/96 

METHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: Cl 

TOC ELEV.: 6.24 FEET. MONITOR INST.: OVA TOT DPTH: 1.3 FEET. DPTH TO 1 5.32 FEET. 

LOGGED BY: J. Koch WELL DEVELOPMENT DATE: 01/2.3/96 SITE: TRUMYC‘ PClINT FUEL FA,RM 

w 
w 

0 
& ,“- is e 

p. g LABORATORYd , 
c.32 

E w 
gg SOIL/ROCK DESCRIPTION on 

2 2 
; LL SAMPLE IO. ?i E ~ - 

-In? 
AN0 COMMENTS BLOWS/G-IN 

m 
gF -J 2 

Y 
t-L.0 

z F w 
t; In I 

materlal, no odor. 

LIMEROCK and CLAY (40%), light Ilrnwn trl iqht gay, 

As above, wet. 
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1 
! 

TITLE: NAS KEY WEST 
/ LOG of WELL: MW-17 BORING NO. SRi2: 

CLIENT: SOUTHNAVFACENGCOM / PROJECT NO: 8506.35 

:ONTRACTOR: Groundwater ProtectIon, Inc. DATE STARTED: 01/23/96 COMPLTD: 01/?.3/B6 

IETHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 2-12 PROTECTION LEVEL: D 
/ / I 

TOC ELEV.: 6.41 FEET. 

-0GGED BY: J. Koch 

MONITOR INST.: OVA TOT DPTH: 12 FEET. 

WELL DEVELOPMENT DATE: 01/24/96 

OPTH TO 1 5.13 FEET. 

’ SITE: TRUMBI? POINT FUEL FARM 

w 2 

E 
LLI 2 s- cl2 

LABORATORYti w a= SOIL/ROCK OESCRIPTION 00 

& t SAMPLE IO. 5 AN0 COMMENTS $F 
l-l In 

- 

0 

IO 

40 

a0 

00 

.IMEROCK and CLAY (20%), light brown to light gray, 
IO odor. 

4s above, moist. 

)olitic LIMEROCK, light brown to meCllum gray, silght 
)erroieum-like odor, wet at 6’ bls. 

is above, wet. 

.IMEROCK. hard, light brown to medium gray. 

.IMEROCK, hard, light brown to metllum gray, rotten 
?gg odor. 

I-- 

m 
m 
4 
si 
;: 
=: 

GC 

i5,8.5.4 

4,2.&l 

4.R4.4 

4,4.4.3 

t rfusal 

- 
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‘ITLE: NAS KEY WEST 
LOG of WELL: MW-18 BORING NO. 5812.3 

:LIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35 

:ONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 01/23/96 COMPLTD: 01:?3/96 

IETHOD: 4.25” I.D. HSA CA!?? SIZE: 2” SCREEN INT.: 2-12 PROTECTION LEVEL: Cl 

;OC ELEV.: 6.43 FEET. MONITOR INST.: OVA / TOT DPTH: I? FEET. DPTH TO S 4.99 FEET. 

.OGGED BY: J. Koch WELL DEVELOPMENT DATE: 01/24/YB SITE: THUM5O PO!NT FUEL FARM 

K 2 
I 2 c z 2 
- g LAEORATORY~ 5 ” ;:z SOIL/ROCK DESCRIPTION 86 3 =, 
2 L,- SAMPLE ID. .z ; Eg AND COMMENTS $F y BLOWS/G-IN 

m : 
E E 

k-Lo i5 L. 
‘; Ln 3 

LIMEROCK and CLAY (50X), light brown to light gray, 

medium gray, petroleum-like odcrr. wet. 
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‘ITLE: NAS KEY WEST 
LOG of WELL: MW-19 ; BORING NO.SB135 

:LIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506..?5 

:ONTRACTOR: Groundwater Protection, Inc. DATE STARTED: Oil29196 COMPLTD: 01/29/9R 

IETHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: Cl 

‘OC ELEV.: 6.81 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO 1 6.24 FEET. 

.OGGED BY: J. Koch WELL DEVELOPMENT DATE: 01/30/96 SITE: TRLIMBO POINT FUEL FARM 

u 
2 8 3-- E P 

r 
; < LABORATORYo > ; g !!I w SOIL/ROCK DESCRIPTION 00 

9 2 
5 k SAMPLE ID. z s 

gg BLOWS/G-IN 
$ la ANC COMMENTS t 2 

v) 2 EiJl 
E 2 Y 5 1; 

LIMEROCK and CLAY (lo%), light brown to light gray, 

As above. moist. 
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/ 
ITLE: NAS KEY WEST 

j LOG of WELL: MW-20 BORING NO. N/A 

:LIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35 

:ONTRACTOR: Groundwater Protection. Inc. DATE STARTED: 01/29/96 COMPLTD: 01/X/98 

IETHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: @ 

‘OC ELEV.: 6.82 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO p 6.20 FEET. 

OGGED BY: J. Koch WELL DEVELOPMENT DATE: 01/.30/06 SITE: TRUMBO POINT FUEL FARM 

cn 
& 8 k! 

w ;I 
r 2-e 86 z 
; g LABORATORY?? Y SOIL/ROCK OESCRIPTION d 1: u-la 
&j k SAMPLE ID. z e 0 ?? AND COMMENTS 

gg BLOWS/E;-IN 
Y 

0) Ebl 1 
z “: E “i =: 

LIMEROCK and CLAY (20X), light brown, no odor. 

As above, with pieces of coal. 

LIMEROCK and CLAY (20%). light brown, no odor, 

LIMEROCK and CLAY (20%), hght 111trwn tr) whtte, nv 
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LOG of WELL: MW-21 BORING NO. N/A 
I 

:LIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35 

CONTRACTOR: Groundwater Protectjon, Inc. DATE STARTED: 01/29/SCi COMPLTD: 01/X/96 

IETHOD: 4.25” 1.0. HSA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: 13 
/ I 

rot ELEV.: 6.12 FEET. MONITOR INST.: OVA 1 TOT OPTH: 13 FEET. OPTH TO 1 5.10 FEET. 

.OGGED BY: J. Koch WELL DEVELOPMENT DATE: 01/30/96 SITE: THUMB0 POINT FUEL FARM 

z 
w 

LABORATORY .? 
k t SAMPLE ID. 5 L..l In 

s- 

IO- 

0 

LIMEROCK, SILT, and CLAY (20%). ii<Jht brown, no 
odor. 

LIMEROCK and CLAY (40x1, Il!Jht brown, no odor. 

40 recovby 

-1MEROCK and SHELL FRAGMENTS, lqht brnwn. no 
Idor, wet. 

LIMEROCK and CLAY (30X), Iqht brown to medium 
gray, no odor. 

/-a 

L’ 

.!.J 

c-, 

(2 
-a - 

‘-) 
IT L 

C) 

‘-.S 

‘- 
-’ S-J 

(-I 
- - 

L’ 
L’ 

i.’ 
._ - 

CL 
L’ 

(- 
- - 

‘- 
-) .- 

‘- 
- ._ 

‘_. 
- - - 

‘- 
- - 

‘- 
- - 

‘-2 
- - - 

- - - 
r-. 

- - 
-. 

- - - 
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TITLE: NAS KEY WEST 
LOG of WELL: MW-22 BORING NO. N/L 

:LIENT: SOUTHNAVFACENGCOM PROJECT NO: 8500.35 

:ONTRACTOR: Groundwater Protection, Inc. DATE STARTED: Ol/?Y/96 COMPLTD: Oll?e/nc; 

IETHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: .3-13 PROTECTION LEVEL: [I 

TOC ELEV.: 7.05 FEET. MONITOR INST.: OVA i TOT IJPTH: 13 FEET. DPTH TO g 5.27 FEET. 

-0GGED BY: J. Koch WELL DEVELOPMENT DATE: 01/30/96 SITE: TRuMBO F’:?!NT FUEL FARM 

2 u 
w L PI ;r 

2-2 E t-’ LABORATORY; y SOIL/ROCK DESCRIPTION ::6 “, 
2 

g k SAMPLE ID. 4 8 Leg ;;g u 
ANII COMMENTS 

BLOWS/E;-IN 
i 

Lo d 
it? ii! 

SL 
: 

w 
5 E 

LIMEROCK and CLAY (30%), light brown to dark 
brown, no odor. 

LIMEROCK and CLAY (50%), light brown to light gray, 
no odor, moist. 

CLAY, high plasticity, light brown, light gray, medium 
gray, no odor, wet. 
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ITLE: NAS KEY WEST 
LOG of WELL. MW-‘3 . L BORING NO. N/A 

LIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35 

ONTRACTOR: Groundwater Protection, Inc. DATE STARTED: ov3am COMPLTD: 01/30/9,6 

ETHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: 0 

DC ELEV.: 6.05 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO 0 4.55 FEE:T. 

OGGED BY: J. Koch WELL DEVELOPMENT DATE: 01/31/06 SITE: TRUMEO PGINT FUEL FARM 

u 
w z E r.EiJ :: 2 

c :.a - g LABORATORY$ Y SOIL/ROCK OESCRIPTION 00 
2 2 

cna 
; k SAMPLE IO. 5 g? BLOWS/G-IN _J 

8 s a AND COMMENTS L 2 
rn 

k2 ” 
l-m s Is 

I 3 m z 

LIMEROCK and CLAY (30%), light blown, dark brown, 
black, no odor. 

CLAY, low plasticity, ilght brown to light gray, no 

CLAY, high plasticity, light brown to Iqht glay, no 

3’o LIMEROCK and CLAY (30%). light !.)1rjwn to light gray. 
rotten egg odor, wet. 
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TITLE: NAS KEY WEST 
LOG of WELL: Mw-24 BORING NO. N/A 

:LIENT: SOUTHNAVFACENGCOM PROJECT NO: 8536.35 

:DNTRACTOR: Groundwater Protection, inc. DATE STARTED: 02/01/96 COMPLTD: 02/01/9i; 

IETHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 2-12 PROTECTION LEVEL: D 

rOC ELEV.: 6.52 FEET. MONITOR INST.: OVA TOT DPTH: I.3 FEET. DPTH TO 9 5.02 FEET. 

.OGGED BY: J. Koch WELL DEVELOPMENT DATE: 02/02/96 SITE: TRUMRO POINT FUEL FARM 

t3 u 
w L rJ--’ t: 2 

E I-‘ LABORATORY a’ w 2-E SOIL/ROCK DESCRIPTION SE 2 2 
% k SAMPLE IO. 5 s pi ANO COMMENTS 

BLOWS/G-IN 

m rg 
$ w 

;: 5 
!A 

I 3 ZI 5 

SILT and CLAY (20X), light gray to dark brown, no 
odor, dry. 

CLAY, low plasticity, light brown to gray, 
petroleum-like odor, moist. 

5- 4aa As above. 

48a As above, wet. 

la- 

400 CLAY, high plasticity, light gray. petroleum-like ri1101, 

wet. 

15- 

!a- 
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TITLE: NAS KEY WEST I 
LOG of WELL: MW-25 BORING NO. N/A 

ZLIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35 

:ONTRACTOR: Groundwater Protection, inc. DATE STARTED: 02/01/96 COMPLTD: 02/01/86 

‘+iETHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: 0 

TOC ELEV.: 6.98 FEET. MONITOR INST.: OVA TOT DPTH: 1.3 FEET. DPTH TO g 5.23 FEET. 

LOGGED BY: J. Koch WELL DEVELOPMENT DATE: 02/02/96 SITE: THUMRO PO!NT FUEL iARM 

w 
a < LABORATORYti z 
g U. SAMPLE ICI. 5 

In 

- - 
- - 

i’ - 

- 

SILT, CLAY (30%), and LIMEHOCK, light brown to c-a 
L’ 

dark brown, no odor. C’ 
rc, cs 

‘-b 
.- - 

‘-) 

LIMEHOCK, CLAY (30%). and SHELL FRAGMENTS. ir$Jht -‘-,- 
brown, dark brown. gray, no odor. moist. 

LIMEROCK and CLAY (50%). lght brown to light gray, 
no odor, moist. 

CLAY, low plasticity, light brown to light gray, rotten 
egg odor, wet. 

160 Oolitic LIMEROCK. light brrrwn. rotten egg odor, wet. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

E= 

I 
1 
i 
L 
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‘ITLE: NAS KEY WEST 
I 

I LOG of WELL: MW-26 BORING NO. N/A 

:LIENT: SOUTHNAVFACENGCOM j PROJECT NO: 8506.35 

:ONTRACTOR: Groundwater Protectron, Inc. DATE STARTED: 02/01/9,1; COMPLTD: 02/01/96 

IETHOD: 4.25” I.D. HSA CASE SIZE: 2” i SCREEN INT.: 3-13 PROTECTION LEVEL: B 

‘OC ELEV.: 6.86 FEET. MONITOR INST.: OVA TOT DPTH: I3 FEET. DPTH TO n 4.95 FEET. 

.OGGED BY: J. Koch WELL DEVELOPMENT DATE: 02/02/96 SITE: THUMB0 POINT FUEL FARM 

iI? 
m z 

r & 2 
ZF !Y 86 z 

; g LABORATORY CL w SOIL/ROCK DESCRIPTION s, 
2 u. SAMPLE IO. 5 5 0 ,a 

ma 6% d 
AND COMMENTS 

BLOWS/G-IN 
If -z 

m d 

4 
-m 

E ‘i; w 
5 m 5 

SILT, CLAY (30%), and LIMEHOCK, lrght brown to 
dark brown, no odor. 

LIMEROCK, CLAY (30%). and SHELL FRAGMENTS, light 
brown, dark brown, gray. no odnr, motst. 

LIMEROCK and CLAY (50X), light brown to light gray, 
no odor, morst. 

CLAY, low plasticity, light brown in light gray. rotten 
egg odor. wet. 
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r 
1 

i 
C 

C 

v 

1 

7 

L 

‘ITLE: NAS KEY WEST 
LOG of WELL. MW-‘7 . i BORING NO. N/A 

:LIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35 , 

:DNTRACTDR: Groundwater ProtectIon. Inc. DATE STARTED: 02/01/1-X? COMPLTD: @2/0\/91; 

IETHOD: 4.25” 1.0. HSA CASE SIZE: 2” SCREEN INT.: S-13 PROTECTION LEVEL. Ci 

‘OC ELEV.: 7.33 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO 47 FEET. I 

J. Koch WELL DEVELOPMENT DATE: 02/02/9ti SITE: TRUMBO POINT FIlEi FAYM I 

1 u, ; g LABORATORY (z 
; uw SAMPLE ID. 5 

m 

- 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

.IMEROCK, SILT, and CLAY (20%) fill material, light 
Drown to gray, no odor, dry 

Is above. 

..IMEROCK and CLAY (20%) fill material. light brown to 
aray. no odor, moist. 

Jolitic LIMEROCK and CLAY (30%). light brown to 
lght gray, no odor, wet. 

Colitic LIMEROCK and CLAY (30%). light brown, rotten 
egg odor, wet. 

BLOWS/G-IN 2 
5 
u 3 
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TITLE: NAS KEY WEST 

:LIENT: SOUTHNAVFACENGCOM 

:ONTRACTOR: Gro.ndwater Protection, Inc. 

IETHOD: 4.25” I.D. HSA CASE SIZE: 2” 
/ 

/ LOG of WELL: MW-28 BORING NO. NIP 

PROJECT NO: 8506.35 

DATE STARTED: O?/OI/RCi COMPLTD: O,?/Cl/96 

SCREEN INT.: 3-13 PROTECTION LEVEL: D 
I 

TOC ELEV.: 7.64 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. / DPTH TO e 5.79 FEET. 
/ 

.OGGED BY: J. Koch WELL DEVELOPMENT DATE: 02/02/96 SITE: TRUMBO POINT FUEL FARM 

: 
w 

LABORATORY 2 
& t SAMPLE IO. 5 

m u 

- 

5 

1C 

15 

20 

I- 

> E 
E 2F 

ma SOIL/ROCK DESCRIPTION > 
8 % ,a AND COMMENTS 

E Y 

‘00 

SILT and LIMEROCK fill material, lrght brown, medium 
brown, black, no odor, dry. 

LIMEROCK and CLAY (30%) fill material, light brown to 

gray, no odor, moist. 

LIMEROCK and CLAY (50%), light brown to light gray. 
no odor, moist. 

CLAY, low plasticity, light brown to light gray, rotten 
egg odor, wet. 

Ziolitic LIMEROCK and CLAY (.30X), light brnwn to 
gray, rotten egg odor, wet. 

CL 

PAGE 1 cut MW-28 ABB ENVIRONMENTAL SERVICES. INC. 



TITLE: NAS KEY WEST 
LOG of WELL: MN-29 1 BORING NO. N/A 

: “x 

CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 8508.X5 / I 

CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 02/02/96 COMPLTD: 02/02/8R / 
L I 

1ETHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: 0 
I 

rot ELEV.: 6.89 FEET. MONITOR INST.: OVA ! TOT DPTH: 1.3 FEET. j DPTH TO 57 5.06 FEET. 

-0GGED BY: J. Koch WELL DEVELOPMENT DATE: 02/0.3/96 SITE: TRlIMHlI POINT FIJEL FARM 

E 
ij 

i? 
w 2-c Es 

5 n- ELfi 
SOIL/ROCK DESCRIPTION 

AND COMMENTS 
d? 
5 z g - Y 

_ 
‘f 

I--, j-’ 

E Y e t-’ LABORATORY= 
z k SAMPLE IO. 5 

ti 

- - 

0 

0 

50 

150 

If30 

?50 

- 

5- 

10- 

15- 

2 ‘O- 

f 

L. 

E 

+ - L.- .- - ‘-. yy- ‘- 

SILT, CLAY (20%). and LIMEROCK, light brown, no 
odor, dry. 

As above, with roots and coal. 

t 

E CLAY, low plasticity, light brown to light gray, frw 
lrmerock pebbles, morst. 

E 
CLAY, low plasticity, light brown to lisjht gray, rotten 
egg odor, wet. 

As abnve 

E CLAY, low plasticity to high plasticity, licght I’)rcJWn to 

light gray; changing to oolitic lrmrrock at the bottom 

of the spoon. 
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r 1 ITLE: NAS KEY WEST I 
j LOG of WELL: MW-30 BORING NO. N/A 

:LIENT: SOUTHNAVFACENGCOM 

:ONTRACTOR: Groundwater Protection, Inc. 

/ 
PROJECT NO: 8506.35 

DATE STARTED: 02/0?/98 COMPLTD: O?iO?l96 

IETHOD: 4.25" I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-1.3 PROTECTION LEVEL: fl 
I / 

TOC ELEV.: 7.02 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO g 5.24 FEET. 

.OGGED BY: J. Koch WELL DEVELOPMENT DATE: 02/03/96 SITE: TRUMGO POINT FUEL FARM 

I w 
- LA0ORATORYk 
2 L SAMPLE IO. 5 

m 

- 

1 

- 

5- 

10- 

15- 

!O- -J 

0 

1 

32 

110 

230 

480 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

.- - 

‘- 

._ 

~ 

- - 

‘L 

w - 

i 

SILT, LIMEROCK, CLAY (20X), and ASPHALT-like 
naterial. light gray to black, no odor. dry. 

4SPHALT-like material, black, nn odor, dry. 

CLAY. low plasticity, licght brown tn light gray, no 
odor, moist. 

As above, rotten egg odor, wet. 

As above. 

As above. 

:, BLOWS/G-IN i 
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TITLE: NAS KEY WEST 
LOG of WELL: MW-31 BORING NO. N/A 

- --.I ! 
I 

CLIENT: SOUTHNAVFACENGCOM / PROJECT NO: 8506.35 
1 

CONTRACTOR: Groundwater ProtectIon. Inc. OATE STARTEO: 02/02/96 COMPLTO: 02/0~/96 

METHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: D 
/ 

1 ‘OC ELEV.: 6.73 FEET. 

.OGGED BY: J. Koch L 

MONITOR INST.: OVA / TOT DPTH: 13 FEET. 

WELL DEVELOPMENT DATE: 02103196 

j OPTH TO g 6.14 FEET. 

j SITE: TRUMBO POINT FUEL FARM 

1 w 
; g LABORATORY 2 
4 k SAMPLE IO. 5 

m 

I-- 

0 

jry. 

0 -IMEROCK, CLAY (20%). and SHELL FRAGMENTS, light 
xown, no odor, dry 

60 ZLAY, low plasticity, light brown to light gray, moist 

iO0 ZLAY, high plasticity, light brown to ii!Jht gay. rotten 
egg odor, wet. 

80 

OO( 

CLAY, low plasticity, Ilght brown to light cjtay, lotten 
egg odor, wet. 

3 As above, slight petroleum odor. wet 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

---- --- 
r ---- --- ---- --- -_-_ --- ---- --- ---- --- ---_ --- 
1 

2 
=i BLOWS/G-Ih _! 
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i 
1 ‘ITLE: NAS KEY WEST 

, LOG of WELL: MW-3L’ BORING NO. NiA 
I 

:LIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35 

CONTRACTOR: Groundwater Protection, Inc. j DATE STARTED: 02/02/9ti COMPLTD: 02/02/96 

IETHOD: 4.25” I.D. HSA / CASE SIZE: 2” SCREEN INT.: 3-13 1 PROTECTION LEVEL: D 
/ I 

TOC ELEV.: 6.46 FEET. 

.OGGED BY: J. Koch 

MONITOR INST.: OVA , TOT DPTH: 13 FEET. DPTH TO Q 9.65 FEET. 

WELL DEVELOPMENT DATE: 02/03/96 SITE: TRIIMf;O POINT FUEL FARM 

I w 

; 6 LABORATORY $ 
2 k SAMPLE ID. t 

m 

5- 

to- 

15- 

20- 

0 SILT AND LIMEROCK, medium brown, ncr odor, dry 

0 2 - 3: SILT AND LIMEHOCK, medium brown. 3 - 4: 
-1MEROCK. CLAY (30%). and SHELL FRAGMENTS, light 
xown to light gray, no odot. 

I100 ZLAY, high plasticity, light gray. petroleum-llkr odor, 
nolst. 

As above. wet. 

300 .:,AY. low plasticity. light txnwn to llgh! qray, rotten 
egg odor, wet. 

BOO CLAY, high plasticity, light gray to Ilght 1.~ own, slight 
petroleum- llke odor, wet. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0 
3 c> 

0 
3 0 

0 
3 0 

0 
2 0 

0 
3 0 

‘-2 
v’ L’ 

---- 
_--- 
---- 

---- 
---- 

_--- 
---- 

---- 
---- 

---- 
---- 

---- 
_--- 

---- 
---- 

---- 
---- 

_--- 
---- 

---- 
---- 

--- 
---- 

--- 
---- 

--- 
---- 

L 

--- 

I-- ---- --- ---_ --- _--_ --- ---- --- ---_ --- 
F 
---- --- ---_ --- c 

GC 

CH 

CL 

CH 
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TITLE: NAS KEY WEST 
LOG of WELL: MW-33 BORING NO. N/C 

:LIENT: SOUTHNAVFACENGCOM ( PROJECT NO: 8506.35 

:ONTRACTOA: Groundwater Protection, Inc. DATE STARTED: O?/O?/Sii COMPLTD: O:!lO?iOi; 

IETHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: D 

rot ELEV.: 7.83 FEET. 

.OGGED BY: J. Koch 

1 

MONITOR INST.: OVA j TOT DPTH: 13 FEET. j DPTH TO n 6.64 FEE:T. 

WELL DEVELOPMENT DATE: 02/03/% SITE: THUMB0 POIN-r FUEL FARM 

z Y a < LABORATORYa 
g LL SAMPLE IO. 3 

ti 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0 

0 

0 

6 

15 

42 

-I- 

/ SILT and LIMEROCK, lrght brown, no odor, dry. 

SILT, LIMEROCK, and pieces of asphalt-lrkr material, 
:ight brown, dark brown, black. No odor, dry. 

CLAY, low plasticity, light brown to lrght gray, moist. 

As above, rotten egg odor, wet 

As above. 

As above. 

---I 
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TITLE: NAS KEY WEST 

:LIENT: SOVTHNAVFACENGCO 

LOG of WELL: MN-34 / BORING NO. N/r, 

j PROJECT NO: 8506.35 

CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 02/03/9ii COMPLTD: 02/03/9ii 

1ETHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: C! 

TOC ELEV.: 7.01 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO p 6.32 FEET. 

.OGGED BY: J. Koch WELL DEVELOPMENT DATE: 02/04/96 SITE: TRlIMBO POINT FUEL FARM 

z 
w 

LAEORATORY,’ 
h t SAMPLE IO. 5 
Y (0 

s- 

lo- 

15- 

?O- 

2 El 2 
w 2-z 
& ma SOIL/ROCK DESCRIPTION gL3 

5 la AND COMMENTS SF 

!i 
E, 
5 

0 

0 

0 

240 

60 

50 

LIMEROCK AND CLAY (20%), light brown to light gray, 
no odor, dry. 

As above, with shell fragments. 

As above 

LIMEROCK and CLAY (30X), rotten egg odor. 

LIMEROCK and CLAY (20X), apljears tc.r be sta~nrd 
by product, rotten egg odor, wet. 

~ 

- - 

._ .- 

‘- 

- - 

‘- 

- - 

‘__ 

-; - 

CL. 

- - 

- - 

-. 

.- - 

L- 
%- 

~ 

..’ 

‘_. 

‘_. 

- - 

(_. 

- - 

t* 

E 

LIMEROCK, CLAY (20X), and SHELL FRAGMENTS, light 
brown to medium gray, appears to I!e stained Iby 
product, rotten egg oclnr. 

;: BLOWS/B-IN i 

G 
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TITLE: NAS KEY WEST I 
/ LOG of WELL: MW-35 BORING NO. N/A 

/-‘X, 
CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35 

/ 
:ONTRACTOR: Groundwater ProtectIon, Inc. DATE STARTED: @2/03/9i; COMPLTD: 0;!/03/96 

IETHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: D 

TOC ELEV.: 6.81 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO g 6.17 FEET. 

.OGGED BY: J. Koch WELL DEVELOPMENT DATE: 02/04/91; SITE: TRUMBO POINT FUEL FARM 

z Y < LABORATORY 4. 
5 k SAMPLE IO. 5 oi 

20- 

5- 

10- 

15- 

- 

0 

0 

0 

!30 

31 

37 

LIMEROCK AND BLACK MATERIAL (coal?. asphalt?), 
light brown to black, no odor, dry. 

As above, tar-like odor, dry. 

LIMEROCK, light brown to dark ~fay. no ndor, dry. 

LIMEROCK, hard, light brnwn. datk t.rrown, green, (Iray, 
black, rotten egg 0d01. Moist. 

LIMEROCK, hard, appears to be stained by pi otluct, 
gray, slight petroleum-like odor. wel. 

As above. 
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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” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: D 

TOC ELEV.: 6.60 FEET. MONITOR INST.: OVA j TOT DPTH: 13 FEET. DPTH TO g 5.9i FEET. 

LOGGED BY: J. Koch WELL DEVELOPMENT DATE: 02/04/96 SITE: TRllMBll ?OINT FUEL FARM 

s 
w 2 <- E 

gti 
z z 

z LABORATORY p’ w aE 
I- 

4 

eij : SAMPLE IO. 5 =I 0 a 
;;e u BLOWS/G-IN :, 

0 v) g z : h d 2 

I 
w 

T :: I 

LIMEROCK and CLAY (20%) fill material, ltght brown, 

As above, with shell fragments. 

stained by product, lpetroirum-like odor and rniten 

Oolrtic LIMEROCK and CLAY (20%). light brnwn tn 
gray, petroleum-like odor and I rrt ten WJ!J o(lnf. 
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/ 
ITLE: NAS KEY WEST 

, LOG of WELL: MW-37 BORING NO. NIP 

:LIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35 
~ 
:DNTRACTOR: Groundwater Protection. Inc. 

IETHOLI: 4.25” I.D. HSA CASE SIZE: 2” 

DATE STARTED: 02/04/96 COMPLTD: 02104/96 

SCREEN INT.: 3-10 PROTECTION LEVEL: D 
I 

‘OC ELEV.: 6.88 FEET. 

.OGGED BY: J. Koch 

MONITOR INST.: OVA TOT DPTH: IO FEET. DPTH TO 1 6.25 FEE.T. 

WELL DEVELOPMENT DATE: 02/05/96 SITE: TRUMBO FUINT FUEL FARM 

r Lu 

- k LABORATORY 2 
; in. SAMPLE ID. 5 

- 

5- 

lo- 

15- 

!O- 

t-\\-Pa- 3?7 

- 

0 

0 

0 

1 

80 

45 

-1MEROCK and CLAY (20%) fill maternal. light brown, 
10 odor, dry. 

4s above. 

hs above, wood at 6’ bls. moist 

is above. 

.IMEROCK and CLAY [30X), light brown to gray, 

ilight petroleum-like odor, wet. 

4s above, wood at 12’ bls. 
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TITLE: NAS KEY WEST 
LOG of WELL: MW-38 BORING NO. N/A 

:LIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35 

:ONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 02/04/98 COMPLTD: 0?/04/9c; 

IETHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: D 

TOC ELEV.: 6.21 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO p 5.09 FEET. 

.OGGED BY: J. Koch WELL DEVELOPMENT DATE: 02/05/X SITE: TRlJMBO POINT FUEL FARM 

t-l 
2 ti 

$j& 
z z 

a. +- LABORATORY a E tf: Lu 22 SOIL/ROCK DESCRIPTION 3 ;: 
g IJ. SAMPLE IO. 5 z g:: AND COMMENTS 

$Z f-l BLOWS/G-IN 
4- v) g w 

5 zz-3 ;: LL 
I =: 5 

LIMEROCK and CLAY (20%) fill material, light brown to 
white, no odor, dry. 

Oolitic LIMEROCK, light brown to gray, no odor. dry. 

5-- 37 Oolltic LIMEROCK and CLAY (30%), light l.itown to 
gray, petroleum-like odor, moist. 

140 As above, with free product, wet. 

lo- 

Oolitic LIMEROCK, light brown. totten r<~g crclw, wet. 

15-- 

10- 

PAGE 1 of MW-38 ABB ENVIRONMENTAL SERVICES. INC. 



TITLE: NAS KEY WEST 
LOG of WELL: MW-39 ! BORING NO. N/C 

,. 4 I 

CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35 

CONTRACTOR: Groundwater Protection, inc. DATE STARTED: 02/05/96 COMPLTD: 02/05/96 
/ 

c IETHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 2-12 PROTECTION LEVEL; 2 

1 ;OC ELEV.: 5.99 FEET. MONITOR INST.: OVA TOT DPTH: 12 FEET. OPTH TO g 4.38 FEET. 

1 .OGGEll BY: J. Koch WELL DEVELOPMENT DATE: 02/06/ 96 SITE: iRUM POINT FUEL FARM 

7 

I 
i 

i 

07 
i= 
sl 
d 
=1 

GC 

CL 

-6 

2 
2 BLOWS/G-IN _J 

r 5 - g LABORATORY= 
2 u SAMPLE IO. 5 

u-l 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

-IMEROCK, CLAY (20%), and SILT fril material, no 
Idor, dry. 

0 

0 

000 

300 

300 

E - - 
_IMEROCK, CLAY (30%), and SHELL FRAGMENTS, light I=--- 

xown, light gray, black, no odor, moist. 

- 

i 

ILAY, low plasticity. light brown in light gray, no 
sdor, wet. 

-I 

j 

i 

4s above, rotten egg odru, wet 

E As above. ---- --- ---_ --- ---- --- ---- --- ---_ --- 
1 
---_ --- -_-_ --- XLAY, high plastlclty, light Iuown 10 li!Jhi qdy, futtrn 

egg odor, wet. 
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/ 
I 

TITLE: NAS KEY WEST 
/ LOG of WELL: MW-40 

c 
BORING NO. SE167 

2 

:LIENT: SOUTHNAVFACENGCOM j PROJECT NO: 8506.35 

:ONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 02/05/96 COMPLTD: 02/05/9!3 

IETHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-10 PROTECTION LEVEL: Cl 

rot ELEV.: 6.15 FEET. MONITOR INST.: OVA 1 TOT DPTH: 10 FEET. DPTH TO 9 4.56 FEET. 

.OGGED BY: J. Koch WELL DEVELOPMENT DATE: 02/06/96 SITE: TRUMBO POINT FUEL FARM 
7 

5- 

10- 

15- 

?O- 

& Y 
Y 2-e SOIL/ROCK IIESCRIPTION 

8 AN0 COMMENTS 

12 

0 

390 

-1MEROCK and SILT fill material, light brown to dark 
xown. no odor, dry. 

-1MEROCK and CLAY (30%) fill mateflal, 11qht llrclwn to 
ight gray, slight petroleum-likr odrx, dry. 

GLAY, low plasttcity, light I:~tnwn to light gray, slight 
oetroleum-like odor, wet. 

As above, with a 2” layer nf shell fragments at 7’ 
DIS. 

CLAY, low plasticity, light brown ttr light gray, slight 
petroleum-like odor. wet. 

As above. 

: 
; 

BLOWS/G-IN _1 

/ 

1 
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TITLE: NAS KEY WEST 
/ 

LOG of WELL: MW-41 BORING NO. SBIR: 

_. .-,_ 

LIENT: SOUTHNAVFACENGCOM 1 PROJECT NO: 8506.35 

ONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 02/05/86 COMPLTD: 0:!/05/91; 

ETHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-10 PROTECTION LEVEL: i! 

OC ELEV.: 5.83 FEET. MONITOR INST.: OVA TOT DPTH: IO FEET. DPTH TO p 4.87 FEET. 

OGGED BY: J. Koch WELL DEVELOPMENT DATE: 02/06/96 SITE: TH~rMBP POIN‘T FUEL FARM 

>- t u K E 
c Y - g LABORATORYa E 
; u. SAMPLE ID. 5 

, an - 8E SOIL/ROCK DESCRIPTION g& 
2 RLOWS/G-IN :, 

* e 9.5 AN0 COMMENTS 
gg 

z! 
2 w 

zf;; 2 
I 5 =: I 

LIMEROCK and CLAY (20%) fill material, light brown to 
black, petroleum-like odor, moist. 

LIMEROCK and CLAY (20%) fill material, light brown, 

petroleum-like odor, wet. 
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‘ITLE: NAS KEY WEST 
LOG of WELL: MW-42 BORING NO. 58175 

:LIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35 

:ONTRACTOR: Groundwater Protectron, Inc. DATE STARTED: O?/Ocj/gF COMPLTD: 02/06/X 

IETHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-10 / PROTECTION LEVEL: Cr 
/ 

-0C ELEV.: 6.36 FEET. MONITOR INST.: OVA TOT DPTH: 10 FEET. j DPTH TO e 5.08 FEET. 

.OGGED BY: J. Koch WELL DEVELOPMENT DATE: 02/07/96 SITE: TRUMRO POINT FUEL FARM 

E 2 
w 2 ii c 

r 
; g LABORATORY d w 272 SOIL/ROCK DESCRIPTION is$ 

2 2 
4 k SAMPLE IO. 5 z f$E AND COMMENTS 0 z BLOWS/B-IN 

m 
I .r i 3 

k! 
F-u! 

z kk ? 7 

i’ GC 

L’ 
0 LIMEROCK and CLAY (30%) fill material, light brown to . .;-,-, 

dark brown, no odor, dry. 0 
L’ 

‘2 
t> ,a - - 

7 0 As above, no odor, morst. 

s- - No return. 

240 LIMEROCK and CLAY (20%). li<Jht I:)r own, 
petroleum-like odor. wet. 

250 LIMEROCK and CLAY (20X), IKJh .jr own to <jr ay, 

appears to be stained by product, prtrrlleum-like 

10- odor, wet. 

15- 

!O- 
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1 iITLE: NAS KEY WESl 
LOG of WELL: MW-43 BORING NO. N!A 

:LIENT: SOUTHNAVFACENGCOM 1 PROJECT NO: 8506.35 

:ONTRACTOR: Groundwater Protection, Inc. 1 DATE STARTED: 02/12/X; COMPLTD: O;‘,‘l?lQt~ 

IETHOD: 4.25” I.D. HSA / CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: D 

rOC ELEV.: 6.21 FEET. 

.OGGED BY: J. Koch 

MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO g 4.97 FEET. 

WELL DEVELOPMENT DATE: 02/13/96 , SITE: TRlJMBO POINT F!.IEL FARM 

z w 
g LABORATORY 2 

k LL SAMPLE ID. 5 
SOIL/ROCK DESCRIPTION 

AND COMMENTS 

0 

5 

35 

210 

165 

330 

-1MEROCK and CLAY (50%) fill material. light brown to c,‘-“:z, 
gray, no odor, moist. .v 

C’ 
c-, 

-) L 
C’ 

LI 
4s above, no odor, dry. c.1 

t I, 4 - 
L’ 

- - 
‘-) 

..? Q- 
I- 

4s above, slight petroleum-like odor. moist. _J \_ 
‘-’ 

T-c?- 

LIMEROCK and CLAY (40%) fill material, light hrnwn to 
gray, stained by tree product. petroleum-like ndrlr. ‘- 

‘- 
- - 

‘- 
?-h - - 

‘- 
--r-r?- - - 

‘-. 
- - 

‘_. 
r-. ‘-a 

‘__ 
_ - 

I_. 
- - 

As above. 

As above. 

- 

1 

z 
L2 BLOWS/G-IN -! 

w’ 
3 
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TITLE: NAS KEY WEST 
LOG of WELL: MW-44 BORING ~0. N/A 

:LIENT: SOUTHNAVFACENGCOM 

:ONTAACTOR: Groundwater Protectron. inc. 

IETHOD: 4.25” I.D. HSA CASE SIZE: 2” 

rot ELEV.: 6.15 FEET. MONITOR INST.: OVA 

PROJECT NO: 8506.35 

/ DATE STARTED: 02/U/96 COMPLTD: 02/12!91; 

’ SCREEN INT.: 3-13 
I 
1 PROTECTION LEVEL: Cl 

TOT DPTH: 13 FEET. DPTH TO p 5.1” FEET. i 

-0GGED BY: J. Koch WELL DEVELOPMENT DATE: 02/13/96 SITE: TRl.lMRO POINT FUEL FARM 

z Y G LABORATORY o 
; LL SAMPLE IO. 5 

ui 

- 

23 

1 

190 

16C 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

LIMEROCK and CLAY (50%) fill material, gray, black, 
no odor, dry. Coal at 1’ bls. 

LIMEROCK and CLAY (40%) fill materlal. Ilght brown to 
irght gray, no odor, dty. 

LIMEROCK and CLAY (40%), light brown, yray, black, 
vrsrble free product, petrnleum-like odor, wet at 5’ 
bls. 

LIMEROCK and CLAY (60%), light brown to lrght gray, 
some free product, petroleum-like odor, wet. 

As above. 

1olitrc LIMEROCK and CLAY (30%). ltght brown to 
ight gray, visible free product, prtrorrum-like rxlor. 

2 
s BLOWS/R-IN _1 

Li5 
E 
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I 
TITLE: NAS KEY WEST 

LOG of WELL: MW-450 j BORING NO.58139 
I 

c 

c 
C 

h 

1 

1 

I 
I 
I 

:LIENT: SOUTHNAVFACENGCOM PROJECT NO: 85X.35 
I 

:ONTRACTOR: Groundwater Protectron, Inc. DATE STARTED: 02/12/96 COMPLTD: 03/29/96 

IETHOD: HSA. Mud Rotary CASE SIZE: 6” I 2” SCREEN INT.: 25-30 PROTECTION LEVEL: 0 

TOC ELEV.: 6.69 FEET. MONITOR INST.: OVA TOT DPTH: 30 FEET. DPTH TO Q FEET. 
1 

.OGGED BY: J. Koch WELL DEVELOPMENT DATE: 53/30/96 SITE: THUMB0 POINT FUEL FARM 

I Y E g LABORATORY,x 
g LL SAMPLE ID. 5 

07 

?O-- 

25- 

30- 

35- 

1 
40- 

- 

a 

0 

!70 

IOC 

401 

00 

30 

I20 

26 

SOIL/ROCK OESCRIPTION 
AND COMMENTS 

SILT and CLAY (30%) fill material, light brown to 
>lack, no odor. 

As above. 

SILTY CLAY, gray to black, slight petroleum odor. 

mois:. 

CLAY, low plasticity, gray to black, petroleum c~dor. 

wet. 

10 - 11: CLAY, low plasticity. ilght brown to gray, 
rotten egg odor, wet. 11 - 12: Oolitrc LIMEHOCK. IicJht 
‘xown to white, rotten egg odor, wet. 

loiitic LIMEROCK, li<Jht brown to whitr. rotten egg 

3601, wet. 

As above. 

Oolrtic LIMEHOCK and CLAY (Xl%), Irqht brown to 
white, rotten egg odor, wet. 

As above. 

P 
z BLOWS/G-IN j 

d 
5 
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TITLE: NAS KEY WEST 
LOG of WELL: MW-46 BORING NO. NiA 1 

/ 
:LIENT: SOUTHNAVFACENGCOM / PROJECT NO: 8506.35 

I 
:ONTRACTOR: Groundwater Protection, Inc. ! DATE STARTED: 02/1?/96 COMPLTD: 02/1~/96 

4ETHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-13 j PROTECTION LEVEL: Cl 

rot ELEV.: 6.56 FEET. OPTH TO 1 5.65 FEET. 

-0GGEO BY: J. Koch WELL DEVELOPMENT DATE: 02/13/96 SITE: TRUMEO POINT FUEL FARM 

SOIL/ROCK DESCRIPTION 
AN0 COMMENTS 

s- 

lo- 

15- 

!O- 

LIMEROCK and CLAY (50%) fill material. light brown to 
dark brown, no odor, dry. 

As above. 

As above. Moist 

Oolitic LIMEROCK. light brown to gray. wet 

Oolitic LIMER ,K, light brown to gray, few shell 
fragments, rotten egg odor, wet, wood at 10’ 1~1s. 

Oolittc LIMEROCK. light brown to gray, rotten qg 
odor, wet. 

BLOWS/G-IN I2 
2 
w 
5 
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TITLE: NAS KEY WEST 
LOG of WELL: MW-47CJ 

I 
j BORING NO. N/A 

, -*-a, I / I 

ZLIENT: SOUTHNAVFACENGCOM j PROJECT NO: 8506.35 

t 
I CONTRACTOR: Groundwater ProtectIon, Inc. DATE STARTED: 02/1.3/96 COMPLTD: 03/28/96 

b+ETHOD: HSA, Mud Rotary CASE SIZE: 6” / 2” SCREEN INT.: 25-30 PROTECTION LEVEL: D 

TOC ELEV.: 5.60 FEET. MONITOR INST.: OVA TOT DPTH: 30 FEET. DPTH TO n 5.58 FEE’T. 

-0GGED BY: J. Koch WELL DEVELOPMENT DATE: 03129196 SITE: TRUMBO POINT FUEL FARM 

_ c.. 

z ? a < LABORATORY,,- 
z k SAMPLE IO. 5 

U? 

5- 

IO- 

IS- 

20- 

25- 

30- 

35- 

IO- 

- T- 

0 LIMEROCK, SILT, and SHELL FRAGMENT fill mater ~a!, 
light brown to medium brown, no odor, dry. 

2 As above, slight petroleum-like odor, moist. 

400 
4 - 5.5: CLAY, low piastlcity. light brown to light gray, 
petroleum- like odor, moist. 5.5 - 6: LIMEHOCK, 
fine-grained, with shell fragments, light blown to light 
gray, petroleum-like odor, wet. 

400 CLAY, low plasticity, light brown to ii(Jht gray, rotten 
egg odor, wet. 

380 Oolitic LIMEROCK and CLAY (20%). light brown to light 
gray, few shell fragments. rotten egg ardor, wet. 

100 

220 

130 

Oolitlc LIMEROCK. light blown to white, lotten egc~ 
odor, wet. 

As above. 

As above. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

-F 

/ 

1 i t t 

F 
1 
7 
I 
I 
1 

I 
1 
1 
1 
1 
1 
3 
1 
1 
1 
J 

BLOWS/G-Ih 
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TITLE: NAS KEY WEST 
I 

LOG of WELL: MW-48L-I BORING NO. N/A I 

3LIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35 

ZONTRACTOR: Groundwater Protection, Inc. / DATE STARTED: 02/13/X? 

YETHOD: HSA, Mud Rotary CASE SIZE: 6” / 2” / SCREEN INT.: 25-30 PROTECTION LEVEL: 0 
/ / 

TOC ELEV.: 6.80 FEET. 

LOGGED BY: J. Koch 

MONITOR INST.: OVA TOT DPTH: 30 FEET. OPTH TO P 5.58 FEET. 

WELL DEVELOPMENT DATE: 02/20/9E; SITE: THUMB0 POINT FUEL FARM 

z 
w 

LABORATORY ,i! 
& t SAMPLE IO. 5 

m l-l 

5- 

10- 

15- 

20- 

25- 

30- 

35- 

40- 

SOIL/RC 
ANL 

0 

0 

LIMEROCK and CLAY (20%) fill material. light brown, 
no odor, dry. 

As above. 

0 As above, wood at 6’ bls. moist. 

1 As above. 

80 

45 

LIMEROCK and CLAY (30%), light brown to gray, 
slight petroleum-ilke o&r, wet. 

As above, wood at 12’ bls. 

No return. 

17 LIMEROCK. SHELL FRAGMENTS, and WOOD. lotten 
egg odor, pine odor, wet. 

20 Oolttic LIMEHOCK and CLAY (20%). light brown trl 
gray, rotten egg 0do1. 

3 Oolltlc LIMEROCK, light brrlwn to white, rrltten ~‘JIJ 

odor, wet. 

a As above. 

‘-51 -. 

: 
BLOWS/E-IN 2 

2 
w 
* 
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TITLE: NAS KEY WEST 
LOG of WELL: MW-49 BORING NO. N/A 

,*-R_I , 

CLIENT; SOUTHNAVFACENGCOM PROJECT NO: 8506.35 
I 

:ONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 02/14/96 COMPLTD; 0?/14/QR 

IETHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 2-i? PROTECTION LEVEL: 0 

rot ELEV.: 5.73 FEET. MONITOR INST.: OVA TOT DPTH: 12 FEET. DPTH TO g 4.50 FEET. 

.OGGED BY: J. Koch WELL DEVELOPMENT DATE: 02/15/96 SITE: TRlJMBO POINT FUEL FARM 

I 
1 

I w 
; c LABORATORY?? 
# k SAMPLE IO. 5 

5-7 

4 

0 

5OC 

30( 

3oc 

100 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

-1MEROCK and SILT fill material. light brown to dark 
xown, dry, no odor. 

-1MEHOCK. SILT, and SHELL FRAGMENT fill materlal, 
light brown, no odor, Clr y. 

CLAY (50%). LIMEROCK. anti SHELL FRAGMENTS. low 
plasticity, light brown to light gray. petroleum-like 
odor, wet. 

As above. 

CLAY, low plasticity. lqht brown to light gray, 
petroleum-like odor. wet. 

As above, few Snell fragments. 
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ITLE: NAS KEY WEST 
LOG of WELL: MW-50 BORING NO. N/A 

:LIENT: SOUTHNAVFACENGCOM 

:DNTRACTOR: Groundwater Protection, Inc. 

PROJECT NO: 8506.35 

DATE STARTED: 02/14/06 COMPLTD: 02/14/Q6 
/ 

IETHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: D 
I I 

‘OC ELEV.: 6.04 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. OPTH TO P 4.34 FEET. 

OGGED BY: J. Koch WELL DEVELOPMENT DATE: 02/13/98 SITE: TRUMBO POINT FUEL FARM 

r u.! 
- LAEORATORYti 
5 t SAMPLE IO. 2 

* 3 

- 

5- 

lo- 

15- 

ZO- 

SOIL/ROCK DESCRIPTION 
AN0 COMMENTS 

0 

18 

100 

190 

‘a0 

100 

.IMEROCK and SILT fill material, light brown to 
neclium brown, no odor, dry. 

.IME!?OCK and SILT fill material, few shell fragments, 
ight brown to medium brown, petroleum-like odor, 
noist. 

1olrtrc LIMEROCK, light brown to gray, appears to be 
starned by product, petroleum-like odor, clay at the 
>ottom of the spoon, wet. 

ZLAY, low plasticity, light brown to gray, few shell 
‘ragments, petroleum-like odor, wet. 

4s above. 

4s above 

CL 
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TITLE: NAS KEY WEST 
LOG of WELL: MW-51 BORING NO. N/A 

,+ -\I I I 

CLIENT: SOUTHNAVFACENGCOM ! PROJECT NO: 85Ofi.35 

CONTRACTOR: Groundwater Protection, hC. DATE STARTED: 02/14/Q:IF COMPLTO: 02/14/06 -.... - 

IETHOD: 4.25” I.D. HSA 

‘OC ELEV.: 6.55 FEET. 

.OGGED BY: J. Koch 

/ 
CASE SIZE: 2” SCREEN INT.: 3-13 

MONITOR INST.: OVA TOT DPTH; 13 FEET. 

WELL DEVELOPMENT DATE: 02/15/98 

/ 
j PROTECTION LEVEL: D 

DPTH TO g 5 44 FEET. 

SITE: TRUMBO POINT FUEL FARM 

lz w 

; G LABORATORY?? 
3 IJ. SAMPLE IO. 5 

-I- 

1 

- 

0 

40 

35 

100 

150 

!OC 

L IMEROCK, SILT, and COAL fill material, medium brown 

t o black, hard, no odor, dry. 

L .IMEROCK and COAL fill material, medium brown to 

t jlack, petroleum-like odor, wet, very hard. 

IMEROCK, COAL, and TAR-like substance, medium 
rown to black, petroleum-IIke odor. wet. 

- 7: CLAY, low plasticity, light brown to gray, 
otten egg odor, wet. 7 - 8: Oolitrc LIMEROCK. few 
hell fragments, light brown to light gray, rotten egg 
Ndnr, wet. 

:LAY (50%) and oolitic LIMEROCK, low plasticity, light 

)rown to light gray, rotten egg odor, wet. 

:LAY (70%) and ooiitic LIMEHOCK, low plastlc!ty, light 
lrown to lrght gray, rotten egg odw. 

t! 
m-J 

SOIL/ROCK OESCRIPTION r:z 
AND COMMENTS n 

:=I 
z; 

2 
aLOWS/G-IN 2 

2 
I 
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1 

TITLE: NAS KEY WEST 
LOG of WELL: MW-52 / BORING NO. N/A 

:LIENT: SOUTHNAVFACENGCOM j PROJECT NO: 8506.35 

:ONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 02/14/96 COMPLTD: 02i14/96 

UIETHOO: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: 0 

TOC ELEV.: 6.11 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO Y 5.22 FEET. 

-0GGED BY: J. Koch WELL DEVELOPMENT DATE: O?/l5/90 SITE: TRUMBI) POINT FUEL FARM 

i3 u 
i 

tr: ;I 
2-c xi: 

a g LABORATORY2 z Y SOIL/ROCK DESCRIPTION 2 z 
; LL SAMPLE IO. < z 22 AND COMMENTS 

gg %LOWS/6-IN 

v) 
5 4 

E=l ;: d 
w 

T SI z 

LIMEROCK and SILT fill material, light brown to 
medium brown, no odor, dry. 

LIMEROCK and CLAY (20%) fill material, light blown. 

CLAY (50%) and oolltic LIMEROCK. light brown, no 
odor, wet at 5’ bls. 

CLAY (50%) and oolitrc LIMEROCK, kJW plasticity. light 
brown, slight unKnown odor, wet. 

Oolitic LIMEROCK, ftne-grained, light brown. 
petroleum-like odor, wet. 
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TITLE: NAS KEY WESl 
LOG of WELL: MW-53 BORING NO. N/A 

L 
:LIENT: SOUTHNAVFACENGCOM 

:ONTRACTOR: Groundwater Protection, Inc. 

IETHOD: 4.25” I.D. HSA CASE SIZE: 2” 

/ PROJECT NO: 8506.35 

DATE STARTED: 02/14/96 COMPLTD: OL’/14/96 
I 

SCREEN INT.: 3-13 ( PROTECTION LEVEL: D 
I 

‘OC ELEV.: 6.20 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO 9 5.13 FEET. 

OGGED BY: J. Koch WELL DEVELOPMENT DATE: 02/15/96 SITE: TRUMBO POIN-r FUEL FARM 

r Y ; g LABORATORYa 
z k SAMPLE IO. $ 

ui 

1 

0 

110 

55 

46 

33 

SOIL/ROCK DESCRIPTION 
AN0 COMMENTS 

C’ 
k-.’ 

,.-’ 

.IMEROCK and CLAY (20%) fill materlai, light brown to - ,“,-, 
Iray, no odor, dry. 

L’ 
:, a 

0 
=, c> 

1oliiic LIMEROCK fill mater;al, light brown, no odor, 
0 

.IMEROCK and CLAY (20%) fill material, light brown to 
Yark brown, appears to be stained by product, 
letroleum-like odor, wet at 5’ bls. 

lolitic LIMEROCK, lrght brown, rotten eg?] odor, wet. 

4s above. 

As above. 

T 
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TITLE: NAS KEY WEST 
LOG of WELL: MW-54 BORING NO. N/A 

CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35 

CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: CI2/15/Q8 COMPLTD: 02/15/96 

YETHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: D 

TOC ELEV.: 6.99 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO g 5.21 FEET. 

TOGGED BY: J. Koch WELL DEVELOPMENT DATE: (X/16/91; SITE: TRlJMBO POINT FUEL FARM 

& El 
L.J 

g& 
ii 

:z z !Y 
;II 

LABORATORYa y SOIL/ROCK DESCRIPTION 9 
4 t SAMPLE ID. 5 Lzz 

;3 

E AND COMMENTS g$ BLOWS/G-IN 
cl v) 

-l 

z 
l-m 5 

i+ Ei w 
Y m 5 

LIMEROCK and SILT fill material, medium brown, no 

LIMEROCK, SILT, and CLAY (20%) fill material. licght 
brown, medium brown, light gray, no odor. dry. 

petroleum-like odor, wet at 5’ bls. 
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TITLE: NAS KEY WEST 
I 

LOG of WELL: MW-55 j BORING NO. N/A 
/-’ ‘“. I 

CLIENT: SOUTHNAVFACENGCOM / PROJECT NO: X3506.35 

._ 

t 

:ONTRACTOR: Groundwater Protection, Inc. 

IETHOD: 4.25” I.D. HSA CASE SIZE: 2” 

‘OC ELEV.: 7.04 FEET. MONITOR INST.: OVA 

j DATE STARTED: 02/15/Qii COMPLTD: 02/15/Q6 

SCREEN INT.: 3-13 PROTECTION LEVEL: Cl 

TOT DPTH: 13 FEET. DPTH TO g 5.95 FEET. 

.OGGED BY: J. Koch WELL DEVELOPMENT DATE: 02/X3/96 SITE: TRUMBO POINT FUEL FARM 

1 w 
- LABORATORY2 
5 t SAMPLE IO. ?i 

* -I 

- 

s- 

10- 

15- 

!O- 

- 

0 

0 

‘2OG 

4oc 

400 

800 

SOIL/ROCK DESCRIPTION 
ANO COMMENTS 

.IMEROCK and SILT fill material, light brown tri 
nedium brown, no odor, ary. 

4s above. 

;LAY. low plasticity, light brown tn light gray, 
)etroleum-like odor, wet. 

is above B 
3 
1 
- 

I 

:LAY (70%), LIMEROCK. and SHELL FRAGMENTS, low 
elasticity, light brown to light gray, petroleum-llke 

Idor, wet. 

:LAY. low plasticity, light brown to light gray. 
oetroleum-like odor, wet. 

PAGE 1 of MW-SE; ABB ENVIRONMENTAL SERVICES. INC. 



TITLE: NAS KEY WEST 
I 

LOG of WELL: MW-56 BORING NO. N/A 

:LIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35 

:ONTRACTOR: Groundwater ProtectIon, Inc. DATE STARTED: 02/15/96 COMPLTD: 02/15/96 

JETHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: D 

I’OC ELEV.: 6.29 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO p 5.40 FEET. 

-0GGED BY: J. Koch WELL DEVELOPMENT DATE: 02/ 16/96 SITE: TRUMBO POINT FUEL FARM 

ii! 
m Ir! 

& a--’ : 
z Y i= 
~ g LABORATORYa w :z SOIL/ROCK DESCRIPTION 22 
E k SAMPLE IO. 5 5 

ma d BLOWS/fi-IN ;: 
g a AND COMMENTS rz 

m 5-m d Y 
E 

w 
Y f E 5 

LIMEROCK and SILT fill material, light brown, no odor, 

LIMEROCK. SILT. and CLAY (20%) fill material, light 
brown to ltght gray, no odor, dry. 

petroleum-like odor, wet at 5’ bls. 

6 - 7: CLAY, as above. 7 - 8: Oolitic LIMEROCK, light 
brown to light gray. petroleum-like odor, wet. 

light gray, rotten egg odor, wet. 

of the suoon. light gray to light brown, rotten eg!J 
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i ~~ 
TITLE: NAS KEY WES7 

LOG of WELL: MW-57 BORING NO. N/C 
--> -1. I 

ELIENT: SOUTHNAVFACENGCOM , PROJECT NO: 8506.35 

CONTRACTOR: Groundwater ProtectIon, Inc. DATE STARTED: 02/15/96 COMPLTO: 0”‘15/96 Ll 

IIETHOO: 4.25” 1.0. HSA CASE SIZE: 2” j SCREEN INT.: 3-13 / PROTECTION LEVEL: fr 

ToC ELEV.: 6.25 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO g 4.94 FEET. 
/ 

-0GGED BY: J. Koch / WELL DEVELOPMENT DATE: 02/16/96 / SITE: TRtlMBO POINT FUEL FARM 

z Y LABORATORY o 
4 t SAMPLE ID. 5 

cn 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

- 

0 

0 

100 

2oc 

700 

ooc 

.IMEROCK and SILT fill material. light brown, no odor, 
Jry. 

.IMEROCK. SILT, and SHELL FRAGMENT fill material, 
lght brown to white, no odor, dry. 

ILAY, low plasticity, hght brown to light gray, 
)etroleum-like odor, moist. 

3 - 7: CLAY, high plasticity, light brown to light gray, 
,etroleum- like odor, wet. 7 - 8: Oolitic LIMEROCK, 
ight brown to white, petroleum-like odor. wet. 

ZLAY, low plasticity, light brown to ligh gray. 
>etroleum-like odor, wet. 

ZLAY, high plasticity. light brown to light gray, 
setroleum-like odor, wet. 

E ---. ---- _--. ---- ---. ---- 
L 
--- --- --- 
” 
--_ --- --- --- --- --- --- --- --- --- --_ 

i 

r 

I: 

II- 

-1 

=4.- 

CL 

CH 

CL 

CH 

: 
s BLOWS/G-IN J 
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TITLE: NAS KEY WEST 
LOG of WELL: MW-58 BORING NO. N/A 

CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35 

CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 02/15/Y@ COMPLTD: 02/!5/96 

METHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: D 

TOC ELEV.: 6.16 FEET. MONITOR INST.: OVA TOT DPTH: 1.3 FEET. DPTH TO p 5.07 FEET. 

LOGGED BY: J. Koch WELL DEVELOPMENT DATE: 02/X/98 SITE: TRUMHO POINT FUEL FARM 

lc E u E 
2-z !Y 

;i 
cL < LABORATORYa : w SOIL/ROCK DESCRIPTION X6 4 

; LL SAMPLE ID. 5 5 
2 

SE ANO COMMENTS 
dg c-l BLOWS/G-IN 

Ln 
-1 

4 
:cl Y 

2 5 
w 

5 I 

LIMEROCK and CLAY (50%) fill maternal. light brown, 

As above, morst. 

gray, petroleum- lake odor, wet. 

gray, petroleum-like odor, wet. 

PAGE 1 ot MW-58 ABB ENVIRONMENTAL SERVICES. INC. 



TITLE: NAS KEY WEST 
LOG of WELL: MW-59 BORING NO. N/A 

,H% -- / I I 

CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35 

CONTRACTOR: Groundwater Protection. Inc. I DATE STARTED: 02/16/96 COMPLTD: 02/16/96 

IETHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-1.3 PROTECTION LEVEL: 3 

TOC ELEV.: 6.51 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO F 5.36 FEET. 

.OGGED BY: J. Koch WELL DEVELOPMENT DATE: 02/17/96 SITE: TRUMRO POINT FUEL FARM 

I w 
; < LABORATORY ti 
4 LI SAMPLE IO. 3 

u 

SOIL/ROCK DESCRIPTION gE: 

AND COMMENTS 
g:cfl 
IF 
b-m 
5 

.IMEROCK and SILT fill material, light brown, no odor, 
Jry. 

-IMEROCK, SILT, and CLAY (20%) fill matrrlal, few 
shell fragments, light brown to light gray, nn odor, 
Yry. 

ZLAY, low plasiiclty, light brown to gray, 
3etroleum-like odor, wet. 

4s above 

ZLAY. low plasticity to high plasticity, light brown to 
gray. rotten egg odor, wet. 

CLAY, high plasticity, light brown to gray, rotten egg 
odor, wet. 

, 

_ 

-_-_ --- ---- --- 

~ 

---- --- ---- --- ---- --- ---- --- ---- --- -_-_ --- -_-_ --- ---- --- I-- ---- 

GC 

CL 

CH 
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‘ITLE: NAS KEY WEST 
LOG of WELL: MW-GO BORING NO. b!/A 

:LIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35 

:ONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 02/1G/Q6 COMPLTD: 02/16/Q6 

IETHOD: 4.25” 1.0. HSA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: Cl 
I 

‘OC ELEV.: 7.46 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. i DPTH TO n 5.dS FEET. 

.OGGED BY: J. Koch WELL DEVELOPMENT DATE: CI2/17/96 SITE: TRUMBC POINT FUEL FARM 

E 2 
r 

ii2 
5 4- I32 2 

; g LABORATORY a Y 
2: SOIL/ROCK OESCRIPTION 22 4 -a 

4 iaiw SAMPLE ID. 5 
BLOWS/G-IN 0 

$ 
l-l 

AND COMMENTS OZ 

u- cn 
- J 

i 
Em 2 

;i w 
ii! Ii UJ s 

LIMEROCK and SILT fill material, light brown to light 3 0 
0 

gray, no odor, dry. 0 
3 0 

LIMEROCK, SILT, and CLAY (20%) fill maternal, light 
brown to medium brown, no odor, dry. 

5- ‘500c CLAY (50%) and LIMEROCK, low plasticity, lrght brown 
to gray, petroleum-like odor, wet. 

3800 CLAY, low plasticity, light brown to gray, 
petroleum-like odor, wet. 

loo0 As above. 

10- 

aoo As above. 

15- 

‘O- 
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TITLE: NAS KEY WEST 
/ LOG of WELL: MW-61 / BORING NO. N/A 

Y-i-. I 

CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35 

I 
:ONTRACTOR: Groundwater Protection. Inc. 

IETHOD: 4.25” I.D. HSA CASE SIZE: 2” 

/ DATE STARTED: O?ll6/96 COMPLTD: O?/lB/QG 

SCREEN INT.: 3-13 PROTECTION LEVEL: 0 

;OC ELEV.: 7.26 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO 53 5.39 FEE.T. 

.OGGED BY: J. Koch WELL DEVELOPMENT DATE: 02/17/96 SITE: TRiIMBO POINT FUEL FARM 

r w 
; c: LAl3ORATORYd 
g I.L SAMPLE III. 5 

* 

- 

a 

0 

00 

1% 

201 

39( 

I 
I 

I 
I 

I 

I 

1 

1 

c-l 
Z-1 

SOIL/ROCK DESCRIPTION 00 

AND COMMENTS 
gg 
E=i 
-I 

C’ 

La 
7 

- 

-IMEROCK, SILT, and CLAY (20%) fill material, light 
i’ 

i’ 
xown, no odor, dry. L’ 

L’ 
._I - 

” 

..IMEROCK. SILT, and CLAY (40%) fill material, light -qc,L 

xown to light gray, no odor, dry. ._z ._a 

.- L 
‘-’ 

C’ La 
I. ‘.d 

ZLAY (50%) and LIMEROCK, low plasticity, light Ibrown w 
to light gray, petroleum-llke odor. wet. 

‘-) 
-J C’ 

CLAY, low plasticity, light brown, wet. 

-) - 

LIMEHOCK, CLAY (3:: 1, and SHELL FRAGMENTS, lrght c:-c-, 
brown, petroleum-like odor, wet. ‘- 

- - 
I 

CLAY, low plasticity, light brown, prtrrrlrum-like otlrlr, 
wet. 

r 

t 

i 

i 

CL 

GC 

CL 

2 
2 BLOWS/G-IN i 
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TITLE: NAS KEY WEST 
LOG of WELL: MW-t?? GORING NO. N/A 

CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35 

CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 02/1ci/96 COMPLTD: 0?/16/91; 

METHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: D 

TOC ELEV.: 7.58 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO p ‘3.72 FEET. 

LOGGED BY: J. Koch WELL DEVELOPMENT DATE: 02/17/96 SITE: THUMB0 POINT FUEL FARM 

u & E u 
I 

z ;r 
K g LABORATORYd w 2-e SOIL/ROCK DESCRIPTION gti 4 

‘$ LL SAMPLE IO. 2 6 5s 
; 

AND COMMENTS $Z u BLOWS/G-IN 

m 
2 

Y 
km Y 

k+ E w 
5 cn 3 

\_’ GC 
c.2 

LJ 
0 LIMEROCK, SILT, and CLAY (20%) fill material, light v 

brown, no odor, dry. I=;_:-’ 
\c’ 

‘-’ 
- - 

0 As above. 

s- ‘500c CLAY, low plasticity, light gray to gray, 
petroleum-like odor, moist. 

‘500c CLAY, low plasticity, light brown to light gray, 
petroleum-like odor, wet. 

1300 As above. 

10- 

15oo As above. 

15- 

20- 
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TITLE: NAS KEY WEST 

i-- 

I 
LOG of WELL: MW-63 /GA%. 

j BORING NO. N/A 

CLIENT: SOUTHNAVFACENGCOM / PROJECT NO: 8506.3’ 

,_,. r* 

1 
IONTRACTOR: Groundwater Protectron, Inc. DATE STARTED: 02/16/96 COMPLTD: 02/16/96 

IETHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: D 

TOC ELEV.: 6.59 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO 2 5.57 FEET. 

.OGGED BY: J. Koch WELL DEVELOPMENT DATE: 02/17/96 SITE: TRIJMBO POINT FUEL FARM 

x w 
; G LABORATORYk 
z LL SAMPLE IO. 5 

VI 

- 

5- 

10- 

15- 

20- 

z E 2 
y 22 

gz 
SOIL/ROCK DESCRIPTION E$ 

:: .-r- AND COMMENTS pF 
b-m 

- 

0 

0 

0 

115 

140 

250 

-1MEROCK and CLAY 130%) fill material, light brown, 
70 odor, dry. 

4s above. 

-1MEROCK and CLAY (30%) fill materral. lrghl brown to 
nedium brown. wet at 5’ bls 

3olitrc LIMEROCK, light brown, wet. 

4s above, with visible free product, d~rsrl-llke odor 
wet. 

As above 

BLOWS/6-IN ;: 

2 
5 

I 
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TITLE: NAS KEY WEST 
LOG of WELL: MW-64 BORING NO. N/A 

:LIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35 

IONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 02/17/96 COMPLTD: 02/17/96 

IETHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: :: 

rot ELEV.: 6.52 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. OPTH TO 2 5.66 FEET. 

.OGGED BY: J. Koch WELL DEVELOPMENT DATE: 02/18/96 SITE: TRUMHO POINT FUEL FARM 

: u 
Y 

E L *- [s--1 2 

LL < LABORATORYa , E w SOIL/ROCK DESCRIPTION sits gg 2 2 
# k SAMPLE ID. ?$ 8 - AND COMMENTS 95 BLOWS/6-IN 

* 2 
2 9 

l-v1 d 
T =r 3 

LIMEROCK and SILT fill material, light brown to 
medium brown, no odor, dry. 

CLAY, low plasticity, light brown to black, moist. 

petroleum-like odor, wet. 

Ooiitic 1 .;dEROCK. very fine-gratned. Ight brnwn lo 
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TITLE: NAS KEY WEST 
LOG of WELL: MW-65 / BORING NO. N/A 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

5- 

10- 

15- 

?O- 

r L 

9 

’ c 

c 

c 
t 

) c 

! 

I 

IMEROCK and SILT fill material, lrght brown to lrght 
‘2 

-? 0 
ray, no odor, dry. c, 

.2 0 

-.’ ’ GC 
‘L.3 - I- -’ ‘-a 

IMEROCK, SILT, and CLAY 140%) fill material, light k,:-:-, 

rown to light gray, no odor, moist. I- 
i, ‘_’ 

‘LAY, high plasticity, light brown to gray, no O~OI, 
101st. 

colitic LIMEROCK and CLAY (SO%), gray to black, nrr 

Idor. wet. 

)olitic LIMEROCK, gray to black. contains free 
lroduct, petroleum- like odor, we!. 

:LAY, hrgh plasticity, gray to black. free prrlduct at 
he top nf the spoon, petroleum-like udor, wet. 

Ic.iiiic LIMEROCK, very fine-grained. Irght brriwn to 

]~ay, rotten egg odor, wet. 

GC 
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’ 2 

TITLE: NAS KEY WEST 

CLIENT: SOUTHNAVFACENGCOM 

LOG of WELL: MW-66 BORING NO. N/A 
I 
1 PROJECT NO: 8506.35 

CONTRACTOR: Groundwater Protection, Inc. ) DATE STARTED: 32/:7!06 COMPLTD: 0?/17/96 

METHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: D 

TOC ELEV.: 6.68 FEET. 
I 

MONITOR INST.: OVA TOT DPTH: 13 FEET. / DPTH TO P 5.62 FEET. 

LOGGED BY: J. Koch WELL DEVELOPMENT DATE: 02/18/S6 / SITE: THUMBC PClNi FUEL FARM 
/ 

E 
UJ 

LABORATORY 2 
2 t SAMPLE ID. 5 
u v, 

5- 

lo- 

15- 

O- 

---? 

0 

0 

0 

36C 

SOIL/ROCK OESCRIPTION 
AND COMMENTS 

I-* 
5 

LIMEROCK and SILT fill material, light brown, dark 
brown, gray, no odor, dry. 

LIMEROCK, SILT, and CLAY (30%) fill material, lrght 
brown to light gray, no odor, dry. 

Oolitrc LIMEROCK, light brown, light gray, orange, no 
odor, wet at 5’bls. 

CLAY, low plasticity, light brown to irght gray, rotten 
egg odor, wet. 

Oolitrc LIMEROCK, very fine-grarned. light t:rrown to 
light gray, rotten egg odor, wet. 

4s above. 

;i 
BLOWS/G-IN :, 

2 w 
I 
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TITLE: NAS KEY WEST 
LOG of WELL: MW-67U BORING NO. N/A 

x*n 

CLIENT: SOUTHNAVFACENGCOM / PROJECT NO: 8506.35 

CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 02/17/96 COMPLTD. 0;!/19/96 . . 

METHOD: HSA. Mud Rotary CASE SIZE: 6” / 2” SCREEN INT.: 25-30 PROTECTION LEVEL: 0 
1 -.----A 

TOC ELEV.: 6.46 FEET. MONITOR INST.: OVA TOT DPTH: 30 FEET. / DPTH TO Q 5.20 FEET. 

WELL DEVELOPMENT DATE: 02/20/96 SITE: TRIUMRD POINT FUEL FARM ’ 
LOGGED BY: J. Koch 

------I 

rz Y ; < LABORATORY% 
2 u. SAMPLE IO. 4 

cn 

5- 

to- 

El-- 

20- 

2s-- 

30- 

35- 

7 

40 i 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

- 

0 

0 

11 

100 

150 

!70 

50 

20 

7 

IMEROCK and SILT fill material, light brown to light 
aray, no odor, dry. 

-1MEROCK. SILT, and CLAY (40%) fill material, light 
xown to light gray, no odor, motst. 

3LAY. high plasticity, light brown to gray, no odor, 
noist. 

3olitic LIMEROCK and CLAY (30%). gray to black, no 
odor, wet. 

9olitic LIMEROCK, gray to black. contains free 

product, petroleum- like odor, wet. 

CLAY, high plasticity, gray to black, free product at 
the top of the spoon, petroleum-like odor, wet. 

Oolitic LIMEROCK, very fine-grarned. light brown to 
gray, rotten egg odor, wet. 

CoIltic LIMEHOCK and CLAY (30%), light brrrwn. rotten 

egg odor, wet. 

Oolitlc LIMEROCK, light brown to white, rotten egg 

odor, wet. 

As above. 

0 0 

k _--- --- ---- ‘i z --- --- --- 

GC 

CH 

GC 

CH 
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TITLE: NAS KEY WEST 
LOG of WELL: MN-68 BORING NO. N/A 

:LIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35 

:ONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 02/18/96 COMPLTD; 02/18/9l; 

IETHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: [I 

TOC ELEV.: 6.39 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO 0 5.14 FEET. 

.OGGED BY: J. Koch WELL DEVELOPMENT DATE: 02/19/96 SITE: THUMB0 POINT FUEL FARM 

: u 
w & i? f 

(1 p LABORATORY2 % ; z 
*--I 

z SOIL/ROCK DESCRIPTION 5% 9 Fit 
# LI SAMPLE ID. 5 8 

BLOWS/c-IN 
2 In AND COMMENTS g? J 

In 2 

Y 
b---co 

k+ r3 w 
7 cc z 

LIMEROCK and SILT fill material, light brown, no odor. 

LIMEROCK and CLAY (50%). few pieces of coal, light 
gray, light brown, black. no odor, moist. 

CLAY, low plasticity, light brown to light gray. rotten 

light gray, rotten rgg odr~r, wet. 
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TITLE: NAS KEY WEST 
LOG of WELL: MW-69 BORING NO. N/A 

/ 
-x % 

ZLIENT: SOUTHNAVFACENGCOM j PROJECT NO: 8506.35 

CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 02/18/96 COMPLTD: 02/18/96 

4ETHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: D 
I 

TOC ELEV.: 6.53 FEET. MONITOR INST.: OVA / TOT DPTH: 13 FEET. DPTH TO T 5.12 FEET. 

LOGGED BY: J. Koch WELL DEVELOPMENT DATE: 02/19/96 SITE: THUMHO POINT FUEL FARM 

2 k!Yl 2 z 2 LLI 
o g LAeORATORY,’ E w 2-E ::6 4 

# k SAMPLE ID. 5 & fflQ SOIL/ROCK DESCRIPTION 6 BLOWS/B-IN 2 

u-l 
g a AND COMMENTS gg 

z w FZ 1 ?I 
I 7 

P 
Ln %i 

LIMEROCK and SILT fill material, light brown to gray, 

LIMEHOCK. SILT, and CLAY (30%) fill material, light 
brown to gray, no odor, dry. 

179 LIMEROCK and CLAY (.30X) fill material, light brown, 
dark brown, orange, black, no 0~101, wet. 

*O” CLAY (70%) and LIMEROCK, low plasticity, light 
brown, light gray, black, no 01101, wet. 

CLAY (70%) and SHELL FRAGMENTS, light brown to 

light gray, rotten egg odor, wet. 

4oo LIMEROCK and SHELL FRAGMENTS, fine-gt ained. 
light brown to light gray, no odor, wet. 
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1 ‘ITLE: NAS KEY WEST 
/ LOG of WELL: MW-70 j BORING NO. N/A 

:LIENT: SOUTHNAVFACENGCOM / PROJECT NO: 8506.35 

:ONTRACTOR: Groundwater Protection, Inc. DATE STARTED, 0”/18/Q6 . L COMPLTD: 02/18/Qt; 

IETHOD: 4.25” 1.0. HSA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: fl 

;DC ELEV.: 6.57 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO E 5.31 FEET. 

.OGGED BY: J. Koch WELL DEVELOPMENT DATE: O?/lQ/QG SITE: THtIMBO POINT FUEL FARM 

r w 
- LABORATORY& 
5 t SAMPLE ID. 5 

u-l 

i- 

J 

- 

E 

IO 

15 

10 

0 

Cl 

0 

50 

60 

110 

SOIL/ROCK DESCRIPTION 
ANDCOMMENTS 

LIMEROCK and SILT fill material, light brown to light 
gray, no odor, dry. 

SILT and CLAY (40%) fill material, calcareous, ligh 
brown to light gray, no odor, dry. 

CLAY, low plastlclty, light brown to light gray, nr 
odor, wet. 

SAND, calcareous, very fine-grained, nn odor, wet. 

4s above. 

CLAY 150%) and SAND, calcareous, very 
fine-gralned, light brown to light qray, sliqnt lotten 
egg odor, wet. 

2 
::2: 

gg 
l--m 
5 

c, 
‘3 

)O 
0 

) 0 
CD 

> 0 
-i--cr 
c, 
T 
- 
;--cr 
r 
- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
- - 

- 
- - 
-- 
- 
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KEY WEST 
LOG of WELL: MW-71D BORING NO. N/A 

:LIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35 

:ONTRACTOR: Groundwater Protection, Inc. DATE STARTED: Cl2/18/Q6 COMPLTD: 0.3/16/96 

IETHOD: HSA, Mud Rotary CASE SIZE: 6” / 2” SCREEN INT.: 25-30 PROTECTION LEVEL: 0 

‘OC ELEV.: 6.62 FEET. 

.OGGED BY: J. Koch 

MONITOR INST.: OVA TOT DPTH: 30 FEET. 

WELL DEVELOPMENT DATE: 03/17/Q@ 

DPTH TO p 4.90 FEET. 

’ SITE: THliMBO POINT FUEL FARM 

II 5 ; g LABORATORYa 
2 k SAMPLE IO. 5 

v, 

0 

0 

0 

I15 

40 

50 

170 

130 

7 

2 z 

SOIL/ROCK DESCRIPTION 
::6 4 

C-J 
AN0 COMMENTS &P _I 

z&l 
‘f 

5; 
* 

.IMEROCK and CLAY (30%) fill material, light brown, 
10 odor, dry. 

4s above. 

t-, <-I - - GC 
L, 

r-j CJ 

.IMEROCK and CLAY (30%) fill material, light brown to 
nedium brown, wet at 5’ bls. 

lolitic LIMEROCK, light brown, wet. 

bs above, with vlsihle free product, diesel-like Odor, 

*et. 

4s above. 

Oolitic LIMEROCK, light brown to light gray. rottrn 
egg odor, wet. 

Oolitlc LIMEHOCK. light brown to white, rotten PSI1 

odor, wet. 

As above. 
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TITLE: NAS KEY WEST 
LOG of WELL: MN-72 BORING NO. N/A 

CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35 

CONTRACTOR: Groundwater Protectron. Inc. DATE STARTED: 02/19/96 COMPLTO: 0?/19/96 

METHOD: 4.25” I.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 1 4.90 FEET. 

LOGGED BY: J. Koch WELL DEVELOPMENT DATE: 02/20/96 SITE: THUMB0 POINT FUEL FARM 

!3 & 
2 kc! 

ZE E Y 
E 

a g LABORATORY 0. y SOIL/ROCK OESCRIPTION 8s 4 ;: 
; LL SAMPLE Ill. 5 8 Lp p: l-l 

AND COMMENTS BLOWS/G-IN i 
rn 

L -.I 

Y E 
t-v, 3 6 
t; u7 z 

LIMEROCK and SILT fill material, light brown to black. 
no odor, dry. dry. 

LIMEROCK, SILT, and CLAY (20%) fill maternal, light 
brown to light gray, no 0001, dry. 

LIMEHOCK and SHELL FRAGMENTS, very 
fine-grained, light brown to white, no odor, wet. 

CLAY (50%) and LIMEROCK, very fine-grained, iiqht 
brown to light gray, no odor, wet. 

ffne-grarned, light brown, rotten rgcj fJdOl. wet. 
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I-- 
‘ITLE: NAS KEY WEST 

LOG of WELL: MW-73 i BORING NO. N/A 

:LIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35 

:ONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 03/11/96 COMPLTD: 03illlSG 

IETHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: 0 

iOC ELEV.: 6.30 FEET. MONITOR INST.: OVA TOT CIPTH: I.3 FEET. DPTH TO p 4.72 FEET. 

.OGGED BY: J. Koch WELL DEVELOPMENT DATE: 03/12/96 SITE: THUMB@ POINT F~JEL FARM 

1 !5 2 z u Fl 2 
; g LABORATORY a w 2-e ::s: 4 I3 
; k SAMPLE ID. 2 z 

SOIL/ROCK DESCRIPTION 

z 

g2 AND COMMENTS c4: u BLOWS/G-IN 
r-cl3 ;! UJ 

F 3 =1 
: 
P 

SILTY SAND fill material, light brown, dark brown, 
black, no odor, dry. 

gray, petroleum- ltke odor. morst. 

fine-grarned to very fine- grained. lrght brown to 
gray, petroleum-like odor, wet. 

LIMEROCK and CLAY (50%). light brown to gray, 
petroleum-like odor, wet. 

fine-grained, light brown to gray, petroleum-like 
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TITLE: NAS KEY WEST 
1 LOG of WELL: MW-74Cl 

/ 
/ BORING NO. N/A 

:LIENT: SOUTHNAVFACENGCOM ( PROJECT NO: 8506.35 

:ONTRACTOR: Groundwater Protectjon, Inc. 

dETHOD: HSA, Mud Rotary CASE SIZE: 6” / 2” 

DATE STARTED: 0.3/11/96 COMPLTD: 03/19/96 

SCREEN INT.: 25-30 PROTECTION LEVEL: CI 

rot ELEV.: 7.71 FEET. MONITOR INST.: OVA TOT DPTH: 30 FEET. DPTH TO E 4.83 FEET. 

-0GGED BY: J. Koch WELL DEVELOPMENT DATE: 03/20/96 SITE: TRUMBO POINT FUEL FARM 

z Y ,i LABORATORY a 
2 k SAMPLE IO. 5 

cn 

5- 

lo- 

15- 

20- 

25- 

30- 

35- 

10- 

SOIL/ROCK DESCRIPTION 
AN0 COMMENTS 

>’ 

1 

0 

0 

LIMEROCK. SILT and CLAY (20%) fill material, light 
DrOWn to gray, no odor, dry. 

As above. 

39 
4 - 4.5: Cemented LIMEHOCK. very hat d, light brown 
to dark gray. 

5oc 

80( 

4.5 - 5.5: SHELL FRAGMENTS, light brown. 

5.5 - 6: CLAY, gray, no odor, moist. 

SHELL FRAGMENTS and CLAY (50%), low plasticity, 
light brown to gray, strong petroleum-llkr otlnr, wet. 

Oolitic LIMEHOCK, gray, fine-gra1nec.l to vt?~y 
fine-gralned. strong petroleum-like odor, wet. 

Oolitic LIMEROCK, light brown, medium brown. gray, 
rotten egg odor, wet. 

001 Oolitrc LIMEROCK, light Ibrown. rntten ecjg~ oc101, wet. 

26C Oolitic LIMEHOCK. light brown to whltr, rotten ~<JIJ 

odor, wet. 

75 As above. 
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TITLE: NAS KEY WEST 

JLIENT: SOUTHNAVFACENGCOM 

CONTRACTOR: Groundwater Protection, Inc. 

IETHOD: HSA, Mud Rotary 

TOC ELEV.: 6.19 FEET. 

.OGGED BY: J. Koch 

/ 
LOG of WELL: MW-75D BORING NO. NIA 

/ PROJECT NO: 8506.35 I 

DATE STARTED: 03/11/9c; COMPLTD: 03/1am 1 
/ 

CASE SIZE: 6” I 2” SCREEN INT.: 25-30 PROTECTION LEVEL: U 

MONITOR INST.: OVA l TOT OPTH: 30 FEET. DPTH TO B 4.8.3 FEET. 

WELL DEVELOPMENT DATE: 03/19/96 SITE: TRUMBC POINT FUEL FARM 

1 3 - I- LABORATORY a 
2 k SAMPLE ID. % 

cn 

20- 

25- 

- 

0 

0 

100 

700 

300 

I30 

44 

27 

2 

SOIL/ROCK DESCRIPTION 
AN0 COMMENTS 

-1MEROCK and SILT fill material, light brown to white. 
m odor, dry. 

SILT, CLAY (30%). and SHELL FRAGMENT fill material. 
ight brown to light gray, no odor, dry. 

:LAY, low plasticity to high plasticity, few shell 
fragments, light brown to light gray, petroleum-like 
ador, wet at 6’ bls. 

3olitic LIMEROCK, fine-grained to very fine-grained. 
ight brown to light gray, petroleum-like odor, wet. 

Dolitic LIMEROCK and CLAY (20%), fine-gralned to 
very fine-grained, light brown to light gray, 
petroleum-like odor. wet. 

Oolitic LIMEHOCK, light brown tri white, rntten egg 
odor, wet. 

As above. 

As above. 

; BLOWS/t?-IN ~ 
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TITLE: NAS KEY WEST 
LOG of WELL: MW-76 BORING NO. NIA 

:LIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35 

:ONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 03/t2/96 COMPLTD: 03/12/96 

IETHOD: 4.25” I.D. HSA / CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: @ 

TOC ELEV.: 6.23 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO 2 4.47 FEET. 

.OGGED BY: J. Koch WELL DEVELOPMENT DATE: 03/13/96 SITE: TRUMBO POINT FUEL FARM 

e 2 
z is 2 

a G LABORATORYn y ; 5 
1L)d 

E Y SOIL/ROCK DESCRIPTION sz 4 z 
; k SAMPLE ID. 5 8 s ,a 

- LJ 
AND COMMENTS 

BLOWS/f-IN 
Cr 

Lo d 2 fm w 
2 2 z; E 5 

Oolitic LIMEROCK fill material, medium gray, dly, no 

LIMEROCK, SILT, and CLAY (20%) fill material. light 
brown to medium gray, no odor, dry. 

Oolitic LIMEROCK and CLAY (50%). very fine-graIned 
to coarse-gralned, light bown to light gray, no odol, 

medium gray, rotten egg odor, wet. 

light gray to medmm gray, rnttrn egg odor. 
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TITLE: NAS KEY WEST 
LOG of WELL: MW-770 BORING NO. N/A 

I-h 

:LIENT: SOUTHNAVFACENGCOM / PROJECT NO: 8506.35 
-~ 

C :ONTRACTDR: Groundwater Protection. Inc. 

IETHOD: HSA, Mud Rotary CASE SIZE: 6” 1 2” 

DATE STARTED: 03/13/96 COMPLTD: 0.3/~0/96 

SCREEN INT.: 25-30 / PROTECTION LEVEL: 0 
1 

-0C ELEV.: 6.60 FEET. MONITOR INST.: OVA TOT DPTH: 30 FEET. DPTH TO Q 4.82 FEE?. 

.OGGED BY: J. Koch WELL DEVELOPMENT DATE: CI3/26/96 SITE: TRUMBO POINT FIIE? FARM 

I w 
; < LABORATORYG 
4 k SAMPLE IO. Q 

SOIL/ROCK OESCRIPTIUN 
AN0 COMMENTS 

2 
;: BLOWS/G-IN ~ 

Ln 

0 

175 

70( 

601 

001 

001 

33( 

QO( 

27( 

c 

I 

< 

t 

) I 

3 / 

0 I 

3 

I 

I 

3 

3 0 GM 

SILT and LIMEROCK fill material, light brown to gray, 
0 

3 C, 

lo odor, dry. J” GC 

SILT. LIMEROCK, and CLAY (30%) fill materhal, light 
u 

JV 
xown to gray, no odor, dry. 

3LAY (60%) and LIMEROCK. low plasticity, light brown L’ _ 

to gray, strong petroleum-like odor, wet. 

4s above. 

ZLAY, low plasticity to high plasticity, light brown to 
gray, strong petroleum-like odor, wet. 

Ool~trc LIMEROCK and CLAY /20%), light brown to 
white, rotten egg odor, wet. 

As above. 

Oolitic LIMEHOCK, lrght brown to whrte, rotten egg 
odor, wet. 

As above. 
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TITLE: NAS KEY WEST 
LOG of WELL: MW-7BD BORING NO. N/A 

:LIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35 

:ONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 03/13/96 COMPLTD: 03/19/96 

4ETHOD: HSA, Mud Rotary CASE SIZE: fi” / 2” SCREEN INT.: 25-30 PROTECTION LEVEL: D 

TOC ELEV.: 7.29 FEET. MONITOR INST.: OVA TOT DPTH: 30 FEET. DPTH TO P 5.40 FEET. 

.OGGED BY: J. Koch WELL DEVELOPMENT DATE: 03/20/96 / SITE: TRUMGO POINT FUEL FAHM 

5 
% 2 t.z 2 
22 

cl--I 
~ g LABORATORY 0 z 5 SOIL/ROCK GESCRIPTION 22 UJQ 2 

& 
zl 

; k SAMPLE IO. z 
BLOWS/G-IN 

5 la AND COMMENTS oz 
v) i w 

I :- 
+ul d 2 

I Y Fr r 

light brown, no odor, dry. 

SILT, CLAY (20X), COAL, and LIMEROCK fill material, 
petroleum-like odor, dry. 

CLAY, low plasticity to high plasticity, light blown to 

CLAY, low plasticity. light brown to gray, 
petroleum-like odor, wet. 
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7 
/ TITLE: NAS KEY WEST 

LOG of WELL: MW-79 BORING NO. N/A 
I 

._+-k.* 

CLIENT: SOUTHNAVFACENGCOM i PROJECT NO: 8506.35 

,, -.. _ 

ZONTRACTOR: Groundwater Protection, Inc. / DATE STARTED: 03/13/96 COMPLTD: O:l/l3/96 

METHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: [I 

TOC ELEV.: 6.24 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO 0 5.07 FEET. 

LOGGED BY: J. Koch WELL DEVELOPMENT DATE: 03/14/90 ’ SITE: TRUMBO POINT FUEL FARi+ 

I w 

- t-’ LABORATORY d 
2 k SAMPLE ID. 5 

cn 

- 

5- 

to- 

15- 

10- 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0 

0 

0 

0 

25 

0 

ASPHALT, SILT, and LIMEHOCK fill material, light 
brown, light gray, black, no odor, dry. 

Oolitic LIMEROCK and SILT fill materjal, Ilght brown to 
gray, no odor, dry. 

Oolitic LIMEROCK fill matetlal. light gray to medtum 
gray, slight unknown odor. wet at 6’ bls. 

Oolitic LIMEHOCK. ltght hIOWn to gray. slight 
petroleum-like odor. wet. 

Oolitic LIMEROL~, and CLAY (30%), iqht gray to 
medium gray, slight petroleum-llke odor, wet. 

As above. 

I 

I 

I 

I 
I 
I 
I 
I 
I 
T 

BLOWS/G-IN d 
5 
!J2 
5 

----I 
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TITLE: NAS KEY WEST 
LOG of WELL: MW-80 BORING NO. N/A 

ZLIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35 

CONTRACTOR: Groundwater Protection. Inc. DATE STARTED: 03/13/98 COMPLTD: 03/13/5X 

METHOD: 4.25” I.D. HSA 

TOC ELEV.: 6.45 FEET. 

LOGGED BY: J. Koch 

CASE SIZE: 2” SCREEN INT.: 3-13 

MONITOR INST.: OVA TOT OPTH: 13 FEET. 

WELL DEVELOPMENT DATE: 03/14/96 

PROTECTION LEVEL: 0 

DPTH TO E 5.33 FEET. 

SITE: TRIIMRO POINT FUEL FARM 

: 5 LABORATORY LL 
& t: SAMPLE ID. 5 

m u 

5- 

lO- 

15- 

20- 

48 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

LIMEROCK and SILT fill material, light brown to gray, 
no odor, dry. 

As above. 

LIMEKOCK and CLAY (10%) fill material, light brown to 
medrum brown, no odor, moist. 

Oolitrc LIMEROCK and CLAY (30%). light brown to 
gray, slight petroleum-like odor, wet. 

Oolitic LIMEROCK and CLAY (30%). il(Jht gray to gray, 
slight petroleum- like odor. wet. 

As above. 

2 
2 BLOWS/G-IN i 

i 
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TITLE: NAS KEY WEST 
LOG of WELL: MW-51 ,_ cs”. 1 BORING NO. N/A 

DLIENT: SOUTHNAVFACENGCOM PROJECT NO: R50ti.35 

I 

1 
I-- 

:ONTRACTOR: Groundwater Protection. Inc. 

lETHOD: 4.25” I.D. HSA CASE SIZE: 2” 

TOC ELEV.: 6.14 FEET. MONITOR INST.: OVA I- 

DATE STARTED: 03/14/96 COMPLTD: 03/14/X 

SCREEN INT.: 3-13 PROTECTION LEVEL: D 

TOT DPTH: 13 FEET. DPTH TO y 4.97 FEET. 

.,. I. -- I 

, v,. 

L I 

l- 

-0GGED BY: J. Koch WELL DEVELOPMENT DATE: 03/15/915 SITE: TRUMBO POINT FUEL FARM 

E El “u k LABORATORY g 
_ SAMPLE IO. < 

m l.J 

- 

5- 

10- 

15- 

20- 

0 

0 

14 

950 

130 

340 

SOIL/ROCK OESCRIPTION 
ANQ COMMENTS 

LIMEROCK, SILT, and CLAY (30%) fill material, light 
brown to gray, no odor, dry. 

LIMEROCK, SILT, and CLAY (40%) fill material, light 
brown to light gray, no odor, dry. 

LIMEROCK and CLAY (50%). light brown to gray, no 
odor, wet. 

CLAY (60%) and LIMEROCK, high plasticity, light 
brown to light gray, rotten egg odor, wet. 

4s above. 

4s above. 

BLOWS/B-IN 2 
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TITLE: NAS KEY WEST 
LOG of WELL: MW-82 / BORING NO. NiA 

:LIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35 

:ONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 03/14/96 COMPLTD: 03/14/91; 

IETHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: D 

rot ELEV.: 6.35 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO g 5.22 FEET. 

.OGGED BY: J. Koch WELL DEVELOPMENT DATE: 03/15/96 SITE: THUMB0 POINT FUEL FARM 

Y L E 2 
::& 

z 2 
L r-’ LABORATORYa :: w 2-e SOIL/ROCK DESCRIPTION -3 

2 k SAMPLE IO. 5 E :: g 
;: 

&F i C-J 
AND COMMENTS 

BLOWS/G-IN 

v, 
4 

z; i 
E 5; w 

Y Lo I 

SILT and LIMEROCK fill material, light brown, dry. 

LIMEROCK and CLAY (30%). light brown, dark brown. 
orange, appears to be stained by product, 
dlesel-llke odor, wet. 

Oolltic LIMEROCK and CLAY (20%). light brown to 
orange, appears to be stained by product, 
petroleum-llke odor, we!. 

As above, appears to be stained by product. 
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TITLE: NAS KEY WEST 
LOG of WELL: M 

CLIENT: SOUTHNAVFACENGCOM 

CONTRACTOR: Groundwater ProtectIon. Inc. 

METHOD: 4.25” I.D. HSA CASE SIZE: 2” 

TOC ELEV.: 6.91 FEET. MONITOR INST.: OVA 

k-83 

DATE STARTED: 03/14/96 COMPLTD: G 3/14 191; 

SCREEN INT.: 3-13 PROTECTION LEVEL: 0 

TOT DPTH: 13 FEET. OPTH TO P 5.93 FEET. 

BORING NO. N/A 

PROJECT NO: 8506.35 

LI L 
: 
:: 
c 

3GGED BY: J. Koch WELL DEVELOPMENT DATE: 03/15/96 SITE: TRUMBO POINT FUEL FARM 

w 
: LABORATORYti 
j L SAMPLE ID. 5 
3 

- 

5- 

O- 

15- 

20- 

m 

r-l 

5-J 

SOIL/ROCK DESCRIPTION O@ 

AND COMMENTS 
gg 

E& 
7 

- 

0 

0 

0 

39 

86L.l 

130 

SILT and LIMEROCK fill material, light brown to light 
gray. no odor, dry. 

9s above. 

3oiitic LIMEROCK fill material, light brown to ilght 
gray, no odor, dry. 

Oolitic LIMEROCK and free product, gray to black, 
petroleum-like odor, wet. 

:LAY (70%) and oolitlc LIMEROCK, gray, 
)etroleum-like odor, wet. 

As above, rotten egg odor. 

I- 

6 
1: ” 
1 
5: 

GM 

e 

BLOWS/6-IN 2 

2 
3 
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TITLE: NAS KEY WEST 
LOG of WELL: MW-84 BORING NO. N/A 

:LIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35 

:ONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 03/14/96 COMPLTD: 03/14/96 

llETH0lJ: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-13 / PROTECTION LEVEL: D 

TOC ELEV.: 6.18 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO g 5.10 FEET. 

-0GGED BY: J. Koch WELL DEVELOPMENT DATE: 03/15/96 SITE: TRUMRO POINT FUEL FARM 

” 
& E 

g& 
E : 

22 a G LABORATORY a y z Y SOIL/ROCK DESCRIPTION s z 
; k SAMPLE IO. 5 E.@ AN0 COMMENTS 

&% BLOWS/t;-IN 
E: I’ 

In ;1 5 

4 
b-m 

E 
w 

I; sr s 

ASPHALT, LIMEROCK, and SILT fill material. no odor, 

ASPHALT, LIMEROCK. and SILT fill material. light c~ray 

to medtum brown, no odor, dry. 

Oolitic LIMEROCK. appears to he stained by free 
product, light brown to gray, petroleum-lfke odtrr. 

gray. dark gray, petroleum-like odilr, wet. 

light brown, light gray, dark gray, petroleum-llke 
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TITLE: NAS KEY WEST 
i 

LOG of WELL: MAW-85@ / BORING NO. N/A 

.LIENT: SOUTHNAVFACENGCOM / PROJECT NO: 8506.35 

:ONTRACTOR: Groundwater Protectron, Inc. DATE STARTED: 03114/91i COMPLTD: 03/18/Qii 

METHOD: HSA, Mud Rotary CASE SIZE: 6” I 2” SCREEN INT.: 25-30 PROTECTION LEVEL: 0 
I / I 

‘OC ELEV.: 6.39 FEET. MONITOR INST.: OVA 1 TOT DPTH: 30 FEET. 1 DPTH TO g 5.07 FEET. 
/ 

.OGGED BY: J. Koch WELL DEVELOPMENT DATE: 03/19/96 SITE: TRllMHCl POINT =UEL FARM 

r Y ; < LABORATORYa 
; LL SAMPLE IO. 5 

m 

SOIL/ROCK DESCRIPTION 
AN0 COMMENTS 

LOO 

LOO 

1LAY (50%) and oolitic LIMEROCK, low plasticity, light 
xown. slight unknown odor, wet. 

3olitic LIMEROCK, fine-grarned. light brown, 
,etroleum-llke odor, wet. 

ioo 4s above. 

00 ELAY, low plastrclty. light brown to gray, rottrn egg 
odor. wet. 

65 LIMEROCK. oolttlc. lic]ht Ibrown. rotten egg odnr. wet. 

46 LIMEROCK, oolitlc, light brown to white, rotten e(]g 
odor, wet. 

16 As above. 

.IMEROCK and SILT fill material, light brown to 
nedium brown, no odor, dry. 

.IMEROCK and CLAY (20%) fill material, light brown, 
lo odor, dry. 

:LAY (50%) and oolitic LIMEROCK, light brown, no 
odor, wet at 5’ bls. 
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TITLE: NAS KEY WEST 
LOG of WELL: MW-86 BORING NO. N/A 

CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35 

CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 03114196 COMPLTD: 03/14/96 

METHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-13 j PROTECTION LEVEL: Ci 

TOC ELEV.: 6.99 FEET. MONITOR INST.: OVA TOT OPTH: 13 FEET. / OPTH TO p 6.01 FEET. 

LOGGED BY: J. Koch WELL DEVELOPMENT DATE: 03/15/% SITE: THUMBC POINT FUEL FARM 

w G E 2 kz 2 
E g LABORATORY 2 y 2s SOIL/ROCK DESCRIPTION 86 

2 s 
% k SAMPLE IO. 5 L2g 8 AN0 COMMENTS gy? BLOWS/B-IN 

x- -I 
v1 

$ 
+rn 2 

& 3 
‘3 Lc P 

SILT and LIMEROCK fill maternal. light brown to black, 

Oolitic LIMERICK fill materral, light brown, dark brown, 
black, slight petroleum-like odor, dry. 

Oolitrc LIMEROCK and free product, light gray, dark 
gray, black, strong petroleum-like odor, wet. 
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TITLE: NAS KEY WEST 
I 

LOG of WELL: Mh-87Cl / BORING NO. N/A 
,P,=. 

:LIENT: SOUTHNAVFACENGCOM ) PROJECT NO: 8506.35 

:ONTRACTDR: Groundwater Protection, Inc. 

METHOD: HSA. Mud Rotary CASE SIZE: 6” / 2” 

DATE STARTED: 03/15196 COMPLTD: 03/29/91; 

SCREEN INT.: 25-30 PROTECTION LEVEL: D 
I 

TOC ELEV.: 5.75 FEET. MONITOR INST.: OVA TOT DPTH: 30 FEET. 

SOGGED BY: J. Koch WELL DEVELOPMENT DATE: 03/30/98 

1 DPTH TO p 3.83 FEET. 

j SITE: TRI.IMRO POINT FUEL FARM 

I- 

I- I 

z 
w 

a < LABORATORY 2 
; k SAMPLE ID. 3 

0) 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0 .IMEROCK and SILT fill material, light brown to gray, 
10 odor, dry. dry. 

310 

200 

.IMEROCK. SILT, and CLAY (20%) fill material, light 
xown to gray, few shell fragments, petroleum-like 
xtor, moist. 

400 

300 

:LAY, low plasticity, light brown to gray, 
,etroleum-like odor, wet. 

ZLAY. low plasticity to high plasticity, light brown to 
Jray, petroleum-like odor, wet. 

Is above, Rotten egg odor. 

300 3olitic LIMEROCK and CLAY (20X), light brown to 
White, rotten egg odor, wet. 

400 4s above. 

700 Oolitic LIMEHOCK, light brown to white, rrittrn egg 
odor, wet. 

270 As above. 

5- 

10- 

15 

?O- 

25- 

30- 

35- 

40- 

,’ . . 

, “’ 
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TITLE: NAS KEY WEST 
LOG of WELL: MW-88 BORING NO. SE182 

:LIENT: SOUTHNAVFACENGCOM / PROJECT NO: 8506.35 

:ONTRACTOR: Groundwater Protectron, Inc. DATE STARTED: 03/15/96 COMPLTD: 03/15/96 

IETHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.; 3-13 PROTECTION LEVEL: 0 

i-OC ELEV.: 6.14 FEET. MONITOR INST.: OVA TOT OPTH: 13 FEET. OPTH TO Q 5.04 FEET. 

-0GGED BY: J. Koch WELL DEVELOPMENT DATE: 03/16/X SITE: THUMB0 POINT FUEL FARM 

: 
m 2 

w 2 <- z 2 
a t: LABORATORY; E Y SOIL/ROCK DESCRIPTION $2 

RE cl BLOWS/G-IN lz 
; k SAMPLE IO. .x AND COMMENTS c,I 

E 2 a _I 
ul 

2 

Y 
szl 

k iz 
u! 

5 15 

LIMEROCK and CLAY (30%) fill material, light brown to 
light gray, no odor, moist. 

As above, petroleum-iike odor, wet. 

Oolitic LIMEROCK, light brown to gray, visible free 
product, petroleum-lake odor, wet. 

Oolitic LIMEROCK and CLAY (20X), Irght brown to light 
gray, rotten egg odor, wet. 
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I TITLE: NAS KEY WEST I 
LOG of WELL: MW-89 BORING NO. 58203 

,,i ‘“x 

:LIENT: SOUTHNAVFACENGCOM 1 PROJECT NO: 8506.35 

ZONTRACTOR: Groundwater Protectron, Inc. DATE STARTED: 03/15/96 COMPLTD: 03/15/96 

IETHOD: 4.25” II. HSA 1 CASE SIZE: 2” / SCREEN INT.: 3-13 j PROTECTION LEVEL: D 

TOC ELEV.: 5.73 FEET. 

-0GGED BY: J. Koch 

MONITOR INST.: OVA TOT DPTH: 13 FEET. IJPTH TO 9 4.49 FEE:T. 

WELL DEVELOPMENT DATE: 03/16/96 SITE: THUMB0 POINT FUEL FARM 

E 
w 

LABORATORY,’ 
h t: SAMPLE IO. % 
Y WI 

PAGE I of MW-HI-1 - ABB ENVIRONMENTAL SERVICES, INC. 

0 LIMEROCK and CLAY (30%) fill material, light brown, 
no odor, moist. 

0 As above. 

200 LIMEROCK and CLAY (50%). light brown, gray. black, 
I” layer of free product, petroleum-like odor, wet. 

750 CLAY (80%) and LIMEROCK. low plasticity, light brown 
to gray, slight petroleum-like odor, wet. 

460 Oolitic LIMEHOCK and CLAY (40%1, light brnwn to 
gray, rotten egg odor, wet. 

SOIL/ROCK DESCRIPTION 
AN0 COMMENTS 

(- 

- - 

B 

- - 

(- 
- - 

-_I 

‘- 
- - 

‘- 
-’ ~.-’ 

C’ 
‘L.-I I-, 

L’ 
r> I> - - 

c- 
i’ 

‘-’ 
- - 

1-1 
- - 

‘_. 
-I -J 

‘- 
t-r , - ,_ 

‘- 
- - 

‘- 
- - 

a- 
-7-7-7 - - 

_. 
h--h - - 

‘- 
-RIT - - 

E 
2 BLOWS/B-IN -1 



TITLE: NAS KEY WEST 
LOG of WELL: MW-90 BORING NO. SB199 

t 
:LIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35 

:ONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 03/15/96 COMPLTD: 03/!5/96 

4ETHOD: 4.25” I.C. HSA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: 0 

rot ELEV.: 6.88 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO B 5.73 FEET. 

-0GGED BY: J. Koch WELL DEVELOPMENT DATE: 03/16/X SITE: TRtJMEIO POINT FUEL FARM 

z 
w 

LABORATORY 2 
3 t SAMPLE ID. 5 
Y ul 

0 

0 

0 

II00 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

LIMEROCK, SILT, and CLAY (20%) fill material, light 
brown, gray, black, no odor, dry. 

As above. 

Oolitic LIMEROCK, light brown to white, no odor, 
moist. 

Caicareous SAND, very fine-grained, light brown to 
black, appears to be stained by product, 
petroleum-like odor. wet. 

CLAY, low plasticity, light brown to llghi grays rotten 
egg odor, wet. 
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TITLE: NAS KEY WEST 
j LOG of WELL: MW-91 BORING NO. SB2OC ,/ h 

CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.25 

CONTRACTOR: Groundwater ProtectIon, Inc. DATE STARTED: 03/15/96 COMPLTD: 03/15,‘96 1 
/ 

METHOD: 4.25” I.D. HSA 

TOC ELEV.: 6.61 FEET. 

CASE SIZE: 2” 

MONITOR INST.: OVA 

SCREEN INT.: 3-13 

TOT OPTH: 13 FEET. 

PROTECTION LEVEL: 0 

DPTH TO n 5.56 FEET. 

LOGGED BY: J. Koch WELL DEVELOPMENT DATE: 03/16/96 SITE: TRCJMRO POINT FUEL FARM 

z 
w 

a g LABORA TORY $ 
g LL SAMPLE IO. 4 

In 

I 5- 

IO- 

15- 

a- 

L 

- 

0 

0 

0 

20( 

120 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

5 

3 0 

LIMEROCK and SILT fill material, light brown to 
medium brown, no odor, dry. 

As above. 

Oolitlc LIMEROCK and COAL, light brown to black, no 
odor, moist. 

LIMEROCK and CLAY (30%), light brown, light gray, 
black, 2” layer of staned soil at 6’ bls. petroleum-like 
odor, wet. 

CLAY, low plasticrty, light gray to medium gray, rntten 
egg odor, wet. 
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TITLE: NAS KEY WEST 
LOG of WELL: MW-92D BORING NO. N/A 

I 

:LIENT: SOUTHNAVFACENGCOM j PROJECT NO: E506.35 

CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 03/15/98 COMPLTD: 03/17/M 

METHOD: HSA, Mud Rotary CASE SIZE: 6” I 2” SCREEN INT.: 25-30 PROTECTION LEVEL: D 

TOC ELEV.: 6.97 FEET. MONITOR INST.: OVA TOT DPTH: 30 FEET. DPTH TO g 5.27 FEET. 

.OGGED BY: J. Koch WELL DEVELOPMENT DATE: 03/18/96 SITE: THiJMRO POINT FUEL FARM 

1 Y ; t LABORATORY a 
II LL SAMPLE IO. .f$ 

5 

~ 

IO- 

15- 

20- 

25- 

30- 

35- 

10- 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0 

0 

0 

39 

360 

130 

900 

290 

0 

0 

SILT and LIMEROCK fill material, light brown to light 
Iray. no odor, dry. 

9s aDove. 

1olitlc LIMEROCK fill material, light brown to light 

gray, no odor, dry. 

1oiitlc LIMEROCK and free product, gray to black, 
xtroleum-like odor, wet. 

ZLAY (70%) and oolitlc LIMEROCK, gray, 
>etroleum-like odor, wet. 

Is above, rotten egg odor. 

Oolitic LIMEROCK and CLAY (30%). Itght brown to 
gray, rotten egg odor, wet. 

Oolitic LIMEROCK and CLAY (20X), lqht brown to 
gray, rotten egg odor, wet. 

Oolitic LIMEROCK, light brown to white. rotten eq] 
odor, wet. 

As above. 

0 
> 0 0 > 0 

GC 

$ 
L . - - 

BLOWS/G-IN 
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TITLE: NAS KEY WEST 
LOG of WELL: MW-93 BORING NO. SBlQR ^.- -.,__, , 

CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506..35 
I 

Groundwater Protection, Inc. DATE STARTED: 03/16/96 COMPLTO: 03/16/96 

, .-k,. 

I 

IETHOD: 4.25” 1.0. HSA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: G 
I I I 

‘OC ELEV.: 6.45 FEET. MONITOR INST.: OVA 1 TOT DPTH: 13 FEET. 

.OGGED BY: J. Koch WELL DEVELOPMENT DATE: 03/17/QF 

DPTH TO g 5.29 FEE:T. 

SITE: TRUMHO POINT FUEL FARM 

r !f - g LABORATORY a 
2 u SAMPLE IO. 5 

! 

1 :alcareous SAND, very fine-grained to 
:oarse-grained, light brown, no odor, dry. 

180 XLAY, high plasticity, gray, rotten egg odor, moist. 

;2oc I 

300 

ilolitic LIMEROCK and CLAY (30%). light brown to 
DlaCk, free product at 5’ bls, petroleum-like odor, 
wet. 

CLAY, low plasticity, light brown to gray, no odor, 
wet. 

100 :LAY, high plasticity, light brown to light gray, rotten 
sgg odor, wet. 

SOIL/ROCK DESCRIPTION 
AN0 COMMENTS 

_--- --- ---- --- ---- --- ---- --- ---- --- _--- --- ---- --- 
b 
*- - - L L - - 
E 

-3 F _--- --- ,---- ---- ---- ---- ---- 
1 
--- --- --- --- --- _--- --- _--- --- _--- --- ---- --- _--- --- _--- --- 

CH 

GC 

CL 

Ct! 
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TITLE: NAS KEY WEST 
LOG of WELL: MW-94 BORING NO. SEl215 

:LIENT: SOUTHNAVFACENGCOM j PROJECT NO: 8508.35 

ZONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 03/17/96 COMPLTD: 03/17/QA 

I(ETHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: :! 

TOC ELEV.: 6.69 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO p 5.67 FEET. 

-0GGED BY: J. Koch WELL DEVELOPMENT DATE: 03/18/96 SITE: TRUMRO POINT FUEL FARM 

u 
w 2 *- Y E;-1 isi 2 

e g LABORATORY2 y z SOIL/ROCK DESCRIPTION 5% &E 2 zl 
g u. SAMPLE ID. 5 

BLOWS/G-IN J 
8 2 ,a AN0 COMMENTS 0 i 

In EZ 
i2 

id 
iii 

5; 
Y vr 5 

LIMEROCK and CLAY (20%) fill material, light brown to 
gray, no odor, dry. 

LIMEROCK and CLAY (40%) fill material, light I:irown to 
gray, no odor, dry. 

LIMEROCK and CLAY (30%) fill material, light tirnwn to 
dark brown, appears to be stained by product, slight 
petroleum-like odor, wet a! 6’ bls. 

gray, visible free produc?, petroleum-like oclo~, wet. 

brown, rotten egg odor, wet. 

PAGE 1 of MW-44 ABB ENVIRONMENTAL SERVICES, INC. 



TITLE: NAS KEY WEST 
LOG of WELL: MW-95 BORING NO. SE180 

,‘- --. 
CLIENT: SOUTHNAVFACENGCOM / PROJECT NO: 8506.35 

I( CONTRACTOR: Groundwater ProtectIon. Inc. 

tiETHO0: 4.25” I.D. HSA 

TOC ELEV.: 6.34 FEET. 

-0GGED BY: J. Koch 

j DATE STARTED: 03/Z/96 

CASE SIZE: 2” SCREEN INT.: 3-13 

MONITOR INST.: OVA I TOT DPTH: 13 FEET. 

WELL DEVELOPMENT DATE: 03/27/X 

COMPLTD: 0,1/?6/9i; I 
I 

-I 
-- 

PROTECTION LEVEL: 0 

DPTH TO 2 5.73 FEET. 

/ SITE: TRLlM50 POINT FLJEL FARM 

__I 

t-, i’ - 
L’ 

‘d 

L 

E 

‘L. 

L. 
- - 

L 
- - 

-. 

c 
.- 

E 

‘- 
- - 

(-. 
- - 

- - 

,- 

E 

‘- 
- - 

‘.. 
- - 

LIMEROCK and CLAY (20%) fill material, light brown. 
no odor, dry. 

As above 

LIMEROCK and CLAY fill material. llqht brown to ‘)~ay. 
dry. 

Oolitic LIMEROCK and CLAY (30%), light brown. rotten 
egg odor. wet. 

Oolitic LIMEROCK and SHELL FRAGMENTS, light blown 
to gray, no odor, wet. 
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‘ITLE: NAS KEY WEST 
1 LOG of WELL: MW-96 , BORING NO. N/C 

:LIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35 

:ONTRACTOR: Groundwater Protectton, Inc. DATE STARTED: 03/27/96 COMPLTD: 03/27/96 

IETHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: U 

‘OC ELEV.: 6.61 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO g 5.24 FEET. 

.OGGED BY: J. Koch WELL DEVELOPMENT DATE: 03/28/96 SITE: THUMB9 POINT FUEL FARM 

u 
is 

G q- i? 
1 

iz;-I 2 

- < LABORATORYg Y w 3 
iyijz SOIL/ROCK DESCRIPTION 00 2 

2 k SAMPLE IO. -x zi 
gg 1: BLOWS/B-IN 

9 a AND COMMENTS 
In ii 

g Il. 
EL E 

I 5 In 3; 

LIMEROCK and SILT fill material. Ilyht brown to yray, 

LIMEROCK. SILT, and CLAY (30%) fill material, light 
brown to gray, no odor, dry. 

dark brown, orange. black, no odor, wet. 

brown, light gray, black, no odor, wet. 

CLAY (70%) F .I SHELL FRAGMENTS, light brown to 
light gray, rotten egy odor, wet. 

light brown to ilght glay, nn odor, wet. 
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TITLE: NAS KEY WEST I nc nf WC, I h 
LVV “I .,LLL. IW-97 BORING NO. N/A 

/ m-,. 

CLIENT: SOUTHNAVFACENGCOM , PROJECT NO: 8506.35 

CONTRACTOR: Groundwater Protection. Inc. DATE STARTED: 03/27/06 COMPLTD: 0.3127/96 

M 

_,. ..- - 

lETHOD: 4.25” 1.0. HSA 

OC ELEV.: 6.56 FEET. 

OGGED BY: J. Koch 

CASE SIZE: 2” SCREEN INT.: 3-13 

MONITOR INST.: OVA ( TOT DPTH: 13 FEET. 

WELL DEVELOPMENT DATE: 03/28196 

PROTECTION LEVEL: D 

/ DPTH TO F 5.33 FEET. 

SITE: TRUMSO POINT FUEL FARM 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

.IMEROCK and SILT fill material, light gray to brown, 
10 odor, dry. 

is above. 

Xalcareous SAND and a 6” layer of black tar-like 
substance. diesel-like odor, wet at 5’ bls. 

5 - 7: CLAY, low plasticity, light brown to light gray, 
slight petroleum-like odor, wet. 7 - 8: Calcateous 
SAND and SHELL FRAGMENTS, light brown to light 
gray, slight petroleum-like odor. wet. 

Calcareous SAND and SHELL FRAGMENTS, very 
fine-grained to coarse- grained, petroleum-like 
odor, free product at the top of the spoon. 

ILAY. low plasticity, light brown to light gray, rotten 
?gg odor, wet, free product at the top of the spoon 

0 
b 0 
0 
) 0 
0 
) 0 
0 
) 0 
0 
> <2 
0 
b c7 
-> 

+ 
/ 

/,‘/ 

’ : 
,‘/,/ / 

// 

//;/ I ’ 
/ ‘/ 

/ I 

/,,‘j , 

/ ‘/ 
‘/ ’ 

5 ‘, 

/ 

r- 

SM 

CL 

SM 

CL 

PAGE 1 of MW-97 ABB ENVIRONMENTAL SERVI:CES. INC. 



‘ITLE: NAS KEY WEST 
LOG of WELL: MW-98 BORING NO. N/A 

:LIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35 

:DNTRACTDR: Groundwater Protection, Inc. DATE STARTED: 03/27/98 COMPLTD: 03127191; 

IETHOD: 4.25” 1.0. HSA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: Cl 

‘DC ELEV.: 6.48 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO g 5.62 FEET. 

.OGGED BY: J. Koch WELL DEVELOPMENT DATE: 03/28/96 SITE: TRUMEIO POINT FUEL FARM 

” 
w % 

?z 
?l 

2 q- z-l 2 
; < LAElORATORYk y gH 

SOIL/ROCK DESCRIPTION 2% 2 2 

2 k SAMPLE IO. 5 AN0 COMMENTS 0-r BLOWS/B-IN _1 

* w ?I- 
8 -. 

z=, 3 ti 
a I 2 u! z 

LIMEROCK and SILT fill material, light brown to 
medium brown, no odor, dry. 

LIMEROCK and SILT fill material, light brown to light 
gray, no odor, dry. 

Oolitic LIMEROCK and CLAY (20%). light brown to 
white, no odor. dry. 

Calcareous SANCI and SHELL FRAGMENTS, light brown 
to gray, petroleum- like odrlr, wet. 

PAGE 1 of MW-98 ABE3 ENVIRONMENTAL SERVICES. INC. 



TITLE: NAS KEY WEST 
LOG of WELL: MW-99 BORING NO. SRI09 

C 
c 
C 

c 

7 

L 

f ‘ L 
c 

:LIENT: SOUTHNAVFACENGCOM / PROJECT NO: 6506.35 

:ONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 03/27/96 COMPLTD: 0.3/27/96 

IETHOD: 4.25” 1.0. HSA CASE SIZE: 2” SCREEN INT.: 3-13 / PROTECTION LEVEL: 0 

‘OC ELEV.: 6.00 FEET. MONITOR INST.: OVA TOT DPTH: 1.3 FEET. DPTH TO 0 5.07 FEET. 

.OGGED BY: J. Koch WELL DEVELOPMENT DATE: 03/28/96 SITE: TRUMBC POINT FUEL FARM 

r w 
; I-: LABORATORY 2 
U k SAMPLE ID. 5 

b-l 

s- 

10- 

15- 

20- 

0 

0 

180 

390 

LIMEROCK and CLAY /30%), light brown to white, no 
odor. 

As above. Most. 

Oolitic LIMEROCK, medtum gray, appears to be 
stained by product, strong petroleum odor, wet. 

As above 

270 Cemented LIMEROCK. very hard blue-green, wet. 

SOIL/ROCK DESCRIPTION 
AN0 COMMENTS 

e 

BLOWS/C-IN ;: 
5 w 
x 
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-]TLE: NAS KEY WEST 
LOG of WELL: MN-100 BORING NO. N/O 

:LIENT: SOUTHNAVFACENGCOM ( PROJECT NO: 8506.35 

:ONTRACTOR: Groundwater ProtectIon, Inc. DATE STARTED: 03/26/96 COMPLTD: C3/?8/96 

IETHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: G 

:OC ELEV.: 6.90 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO g 5.43 FEET. 

.OGGED BY: J. Koch WELL DEVELOPMENT DATE: 03/29/96 SITE: THLJMRO POINT FUEL FARM 

u 
w ii E 

r E-J 4 z1 f 

; G LABORATORY,’ y 2-G SOIL/ROCK DESCRIPTION Sk2 
c- 

2 beim SAMPLE ID. z E i .i? 
r; BLOWS/e-IN t2 

AND COMMENTS $f 
UJ 

i 5 k-m 
it? !if 

Fi w 
7 m 5 

SILT and LIMEROCK, light brown to gray, no odor, 

SILT, LIMEROCK. and CLAY (20%) fill material, light 
brown to gray, no odor, dry. 

light gray, no odor, moist. 

CLAY, low plasticity, light brown to light gray, no 

CLAY, high plasticity. light brown tn licJht gray. nrr 

rotten egg odor, wet. 
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TITLE: NAS KEY WEST 
LOG of WELL: MW-iOl / BORING NO. 55103 

“‘- / I I 

Cl TFNT. SnllTHNAVFA.nFNGCOM I PROJECT NO: 8508..15 L - - , . , . - - - __..--- 
I 

ONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 03/26/96 COMPLTD: 0.3/?8/96 
I 

ETHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: 0 

OC ELEV.: 6.00 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO e 4.93 FEET. 

OGGED BY: J. Koch WELL DEVELOPMENT DATE: 03/29/96 SITE: TFillMBO POIN‘: FUEL FARM 

w 2 E 
1 G LABORATORY2 SOIL /DC-- 

9 LL SAMPLE ID. 5 
y a - gE BLOWS/G-IN 

m 
8 2 a 

e F fly 

,N~4\o\ jg i ; 

I ,” 
w 
5 

LIMEROCK and CLAY (20%) fill material, light brown, 

LIMEROCK and CLAY (30%) fill material, light brown, 

Oolitic LIMEROCK and SHELL FRAGMENTS, light brown 
to white, no odor, wet. 
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r T ITLE: NAS KEY WEST 
LOG of WELL: MW-IO? / BORING NO. SBi8i 

LIENT: SOUTHNAVFACENGCOM 

:nNTRACTOR: Groundwater Protection, Inc. 

I I 

PROJECT NO: 55OC.35 

DATE STARTED: 03129196 COMPLTD: 0.3/29/91; _....... -. - 

IETHOD: 4.25” I.D. HSA 

‘OC ELEV.: 6.22 FEET. 

OGGED BY: J. Koch 

CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: U 

MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO n 5.13 FEET. 

WELL DEVELOPMENT DATE: 03/30/96 SITE: TRUMBO POIKT FIIEL FARM 

r 5 ; g LABORATORY e 
IJ k SAMPLE ID. i$ 

m 

r 
2 

- 

5- 

lo- 

15- 

20- 

0 .IMEROCK and CLAY (50%) fill material, light brown to Ji3 
ight gray, no odor, moist. 

0 Is above. Coal at 3’ bls. 

100 4s above, Free product at 5’ bls. Petroleum-like 

odor. Wet. 

80 4s above, with free product. 

21 Oolitic LIMEROCK, light brown to light gray, rotten 
egg odor. 

k! 

SOIL/ROCK OESCRIPTION 
AND COMMENTS 

f 
BLOWS/f?-IN ;: 

5 
%i 
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TITLE: NAS KEY WEST 
LOG of WELL: Mw-10.3 1 BORING NO. N/A 

’ CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 8506.35 
I- 

:ONTRACTOR: Groundwater Protection, Inc. 

IETHOD: 4.25” I.D. HSA CASE SIZE: 2” 

DATE STARTED: 03/30/96 COMPLTD: G3i30!BG 

SCREEN INT.: 3-13 PROTECTION LEVEL: @ 
/ 

-0C ELEV.: 6.70 FEET. MONITOR INST.: OVA TOT DPTH: 13 FEET. DPTH TO p 5.10 FEET. 

.OGGED BY: J. Koch WELL DEVELOPMENT DATE: 03/31/96 SITE: TRUMBO POINT FUEL FARM 

1 w 
; I-: LABORATORY,’ 
2 k SAMPLE ID. 5 

m 

0 

0 

85 

140 

47 

95 

SOIL/ROCK OESCRIPTION 
AND COMMENTS 

LIMEROCK, SILT, and CLAY (20%) fill material, light 
brown to light gray, no odor, dry. 

LIMEROCK and CLAY (30%) fill material, some coal 
and Styrofoam. light brown to light gray, no odor. 
dry. 

LIMEROCK and CLAY (40%) fill material, kght lirown to 
gray, slight petroleum-like odor, moist. 

Oolitic LIMEROCK. light brown to gray, petroleum-like 
odor, wet. 

As above. 

CLAY, high plasticity, gray, rotten er.JcJ odor. wet 

l-l i5-J sz f2 I-* f 
=F= - c r - 
“, 7 T-CT 
c’,r i’ rTy- - A- i) SJ- - ‘L. T-rlr - ‘L. 7--e- 

! 

-/ ..- j 

---. --- ---. .--- .--- --- .--- --- .--- --- .--- --- --- 

CH 
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TITLE: NAS KEY WEST 
LOG of WELL: MW-104 BORING NO, N/A 

PROJECT NO: 8506.35 

DATE STARTED: 03131196 COMPLTD: 03/31/9c; 
/ 

SCREEN INT.: 3-13 / PROTECTION LEVEL: Cl 

:LIENT: SOUTHNAVFACENGCOM 

CONTRACTOR: Groundwater Protectton, Inc. 

4ETHOD: 4.25” I.D. HSA CASE SIZE: 2” 

TOC ELEV.: 6.01 FEET. MONITOR INST.: OVA 1 TOT DPTH: 13 FEET. DPTH TO n 5.02 FEET. 

LOGGED BY: J. Koch WELL DEVELOPMENT DATE: 03/31/96 SITE: TRUMBO POINT FlJEL FARb’ 

:: 
w 

< LABORATORY 2 
g k SAMPLE ID. % 

(0 

- 

5- 

10- 

15- 

20- 

SOIL/ROP” -- 

0 

0 

5 

37 

75 

48 

LIMEROCK and SILT fill material, light brown to light 
gray, no odor, dry. 

LIMEROCK, CLAY (30X), and SHELL FRAGMENT fill 
material, light brown to light gray, no odor, dry. 

Oolltlc LIMEROCK and CLAY (30%). light brown trl 
gray, no odor, wet. 

Oolitic LIMEHOCK. light brown to gray, no o(lor. wet 

Oolitic LIMEHOCK and SHELL FRAGMENTS, light brown 
to ltght gray, slight petroleum-like odor, wet. 

As above 
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TITLE: NAS KEY WEST 
LOG of WELL: Mki-105 , BORING NO. N/A 

- ,,n-i I 

CLIENT: SOUTHNAVFACENGCOM j PROJECT NO: 8506.35 

Groundwater Protection, Inc. DATE STARTED: 0.3/3l/9i; COMPLTD: 0.3/31/91; 
I 

IETHOD: 4.25” I.D. I-ISA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: D 
I / 

‘OC ELEV.: 5.98 FEET. 

.OGGED BY: J. Koch 

MONITOR INST.: OVA TOT DPTH: 13 FEET. / DPTH TO Q 5.28 FEET. 
I 

WELL DEVELOPMENT DATE: 04/01/X SITE: TRUMRO POINT FUEL FARM 

I 2 ; c’ LABORATORYa 
; k SAMPLE ID. 5 

Ln 

- 

0 

0 

0 

23 

T- 

L 
t 

I 
I 

I 
, 

I 

SOIL/ROCK 
ANO CC 

.IMEROCK, SILT, and CLAY (20%) fill material, light 
xown to gray, no odor, dry. 

-1MEROCK and CLAY (30%) fill materlal, light brown tr, 
ight gray, nrJ odor, dry. 

)olitic LIWEROCK and CLAY (20%). light b!own tc.1 

dihite. no odor, wet. 

3olitic LIMEHOCK. lrght brown to IiDht gray, nrr ndrlr, 
wet. 

Oolitic LIMEHOCK and SHELL FRAGMENTS. Iqht IIf own 
to li(lht gray, no odor. wet. 

As above 

7 
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r- 
TITLE: NAS KEY WEST 

1 

LOG of WELL: MW-IOGC! j BORING NO. N/A 
I 

:LIENT: SOUTHNAVFACENGCOM ( PROJECT NO: 85015.35 

:ONTRACTOR: Groundwater Protectron, Inc. DATE STARTED: 04/Ol/Oci COMPLTD: 04/02/‘96 

1ETHOB: HSA/Mud Rotary CASE SIZE: 6”/2” SCREEN INT.: 25-30 PROTECTION LEVEL: 0 

TOC ELEV.: 6.42 FEET. MONITOR INST.: OVA TOT OPTH: 30 FEET. DPTH TO &! 5.30 FEET. 

.OGGED BY: J. Koch WELL DEVELOPMENT DATE: 04/02/@3 SITE: TRUMBCI POINT F!IEi FARM 

l- - 

0 

0 

a5 

140 

47 

95 

100 

70 

95 

10 

-IMEHOCK, SILT, and CLAY (20%) fill material, light 
xown to light gray, no odor, dry. 

-1MEROCK and CLAY (30%) fill material. some coal 
and Styrofoam, light brown to light gray. no odor, 
dry. 

..IMEROCK and CLAY 140%) fill material, light brown tc 
gray, slight petroleum-like odor, mcrrst. 

Xolitic LIMEROCK, light brown to gray, petroleum-like 
odor, wet. 

4s above. 

CLAY, high plasticrty. gray, rotten egg odor, wet. 

:LAY (60%) and calcareous SAND, low plasticity. 
ight brown to gray, rotten egg odor, wet, 

Oolitic LIMEHOCK. light thrown to white, rotten egg 
odor, wet. 

As above. 

As above, no odor, 
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I / 
TITLE: NAS KEY WEST 

1 LOG of WELL: Mh-107 BORING NO. N/A 
I 

PROJECT NO: 8506.35 

CONTRACTOR: Groundwater Protection, Inc. DATE STARTED: 04/0?/96 I 
/ 

METHOD: 4.25” I.D. HSA CASE SIZE: 2” SCREEN INT.: 3-13 PROTECTION LEVEL: U 

TOT DPTH: 13 FEET. IJPTH TO g FEET. 
------+ 

TOC ELEV.: 6.39 FEET. MONITOR INST.: OVA 
------A 

LOGGED BY: J. Koch WELL DEVELOPMENT DATE: 04/0?/96 SITE: THUMB@ POINT FlJEL FAHM ; 

r w 
- LABORATORY;: 
2 t: SAMPLE IO. 5 
-I 

5- 

lo- 

15- 

20- 

v, 

- 

0 

0 

0 

35 

110 

!3C 

c 

P 

I 

1 

I 

( 

! 

I 

/ 

I 

;AND and LIMEROCK fill material, light brown to gfay, 

IO odor, dry. 

\s above, with shell fragments. 

.IMEROCK and CLAY (20%) fill material. IIght brown to 
ight gray, no odor, moist. 

Iolitic LIMEROCK and CLAY (50%). light brown to light 
pay, slight petroleum-llke odor, wet. 

Jolitic LIMEHOCK and CLAY (20X), light I .rrwn to light 

gray, no odor, wet. 

As above, rotten egg odor 

-1 

E 

GM 

GC 
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APPENDIX C 

SOIL SAMPLE ORGANIC VAPOR ANALYZER (OVA) HEADSPACE RESULTS 



TrumPtFF.CAR 

ASW.09.96 

Table C-l 
Soil Sample Organic Vapor Analyzer (OVA) Headspace Analyses 

Between July 20 and August 27, 1993 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, Florida 

Boring 
Designation 

SBl 

SB2 

SB3 

SB4 

SB5 

SB6 

SB7 

Depth 
(feet his) 

1 to 2 
4 to 5 

1 to 2 
5 to 7 

1 to 2 
4 to 6 

1 to 2 
4 to 6 

8to 10 

1 to 2 
4 to 6 

8to 10 

0 to 2 
2 to 3 
4 to 6 

0 to 2 
2 to 3 
4 to 6 

8to 10 

0 to 2 
2 to 3 
5 to 7 

0 to 2 
2 to 3 
4 to 6 

0 to 2 
2 to 3 
4 to 6 

0 to 2 
2 to 3 
4 to 6 

0 to 2 
2 to 3 
4 to 6 

0 to 2 
2 to 3 
4 to 6 

0 to 2 
2 to 3 
4 to 6 

0 to 2 
3 to 5 

Concentration’ 

(wm) 

cl 
<l 

il 
1 

<l 
<l 

6 
6 

0 
1 

3 
3 

<l 
<l 

Comments 

No odor 

No odor 
Wet 

No odor 
H,S odor 

H,S odor 
Wet 

No odor 

H,S odor, wet 

No odor 

No odor 

H,S odor 

SB8 

SB9 

SBlO 

SBl 1 

SB12 

SB13 

SB14 

SB15 

See notes at end of table. 

<l 
110 

0 
2,300 

160 
400 

0 
33 

<l 
2,000 

<l 
700 

<l 
18 

150 

No odor 
H,S odor, wet 

No odor 

Diesel odor 

No odor 

Diesel odor 

No odor 

H,S odor 

No odor 
H,S odor 

No odor 
Diesel odor 

No odor 
H,S odor 

No odor 
Diesel odor 

C-l 



Table C-l (Continued) 
Soil Sample Organic Vapor Analyzer (OVA) Headspace Analyses 

Between July 20 and August 27, 1993 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, florida 

Boring Depth 
Designation (feet bls) 

Concentration’ 

(fvm) 
Comments 

SB16 

SB17 

SB18 

SBlQ 

SB20 

SB21 

SB22 

SB23 

SB24 

SB25 

SB26 

SB27 

SB28 

SB29 

SB30 

SB31 

SB32 

SB33 

SB34 

See notes at end of table. 

0 to 2 
3 to 5 

0 to 2 
3 to 5 

0 to 2 
3 to 5 

0 to 2 
3 to 5 

0 to 2 
3 to 5 

0 to 2 
3 to 5 

0 to 2 
3 to 5 

0 to 2 
3 to 5 

0 to 2.5 
4 to 6 

0 to 2.5 
3 to 5 

0 to 2.5 
4 to 6 

0 to 3 
4 to 6 

0 to 2 
4 to 6 

0 to 2 
4 to 6 

0 to 2 
4 to 6 

0 to 2 
4 to 6 

0 to 2 
3 to 5 
5 to 7 

0 to 2 
4 to 6 

0 to 2 
4 to 6 

Cl 

400 

110 

<1 

<1 

<l 

cl 

<l 

280 

6 

23 

500 

250 

<l 

1 

-cl 

360 
1,700 

450 

406 

No odor 

No odor 
Diesel odor 

No odor 
Diesel and H,S odor 

No odor 

No odor 
Slight diesel odor 

Slight petroleum odor 

No odor 

No odor 

No odor 
H,S odor 

No odor 
Slight diesel odor 

No odor 
H,S odor 

No odor 
Diesel odor 

Diesel odor 

No odor 

No odor 

No odor 

No odor 

Wet, Diesel odor 

No odor 
Diesel odor 

No odor 
Diesel odor, Wet 
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Table C-l (Continued) 
Soil Sample Organic Vapor Analyzer (OVA) Headspace Analyses 

Between July 20 and August 27, 1993 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, Florida 

Boring Depth Concentration’ 
Designation (feet bls) (wm) 

Comments 

SB35 0 to 2 No odor 
4 to 6 370 Diesel odor 

5836 0 to 2 No odor 
4 to 6 1,300 Diesel and H,S odor 

SB37 0 to 2 No odor 
4to 6 Diesel odor, wet 

SB38 oto 2 No odor 
4 to 6 1,300 Diesel odor 

SB39 0 to 2 No odor 
5 to 7 1,750 Diesel odor 

sB40 0 to 2 No odor 
4 to 6 650 Diesel odor 

SB41 0 to 2 No odor 
4 to 6 1,500 Diesel odor 

SB42 0 to 2 R/NS No odor 

SB43 0 to 2 No odor 
4 to 6 800 Diesel odor 

SB44 0 to 2 No odor 
950 Petroleum odor 

SB45 0 to 2 No odor 
4 to 6 

SB46 0 to 2 No odor 
4 to 6 5 Diesel odor 

SB47 0 to 2 No odor 
4 to 6 1,200 Diesel odor 

St348 0 to 2 No odor 
4 to 6 2,200 Diesel odor 

SB49 0 to 2 No odor 
5 to 7 135 H,S odor 

SBSO 0 to 2 No odor 
5 to 7 850 Diesel odor, wet 

SE51 oto 2 No odor 
5 to 7 1,100 Diesel odor 

SB52 0 to 2 No odor 
5 to 7 1,550 Diesel odor 

SB53 0 to2 R/NS No odor 

5854 0 to 2 No odor 
5 to 7 1,500 Diesel odor 

SB55 oto 2 
5 to 7 2,300 Diesel odor 

table 
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Table C-1 (Continued) 
Soil Sample Organic Vapor Analyzer (OVA) Headspace Analyses 

Between July 20 and August 27, 1993 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, Florida 

Boring Depth Concentration’ 
Designation (feet bls) (wm) 

Comments 

SB56 0 to 2 R/NS No odor 

SB57 0 to 2 No odor 
5 to 7 900 Diesel and H,S odor 

SB58 0 to 2 No odor 
5 to 7 400 Diesel and H,S odor 

SB59 0 to 2 No odor 
4 to 6 4,100 Diesel odor 

SB60 0 to 2 No odor 
4 to 6 3,400 Diesel odor 

SB61 0 to 2 No odor 
4 to 6 300 Diesel odor 

SB62 0 to 2 Diesel odor 
4 to 6 >5,000 

SB63 0 to 2 No odor 
4 to 6 3,200 Diesel odor 

SB64 0 to 2 R/NS No odor 

SB65 0 to 2 Wet 
4 to 6 100 

SB66 oto 2 No odor 
4 to 6 6 H,S odor, Wet 

SB67 oto 1 No odor 
3 to 5 40 H,S odor 

SB68 0 to 3 No odor 
4 to 6 >5,000 Diesel odor 

SB69 0 to 2 No odor 
4 to 6 1,700 Diesel odor 

SB70 0 to 2 __ No odor 
3 to 5 2,850 Diesel odor 

SB71 0 to 2 No odor 
4 to 6 4,300 Wet 

SB72 0 to 2 No odor 
4 to 6 400 Wet 

SB73 0 to 2 No odor 
4 to 6 3,200 Diesel odor 

SB74 0 to 1.5 -- No odor 
4 to 6 4,606 Diesel odor 

SB75 0 to 1.5 No odor 
4 to 6 >5,000 Diesel odor, Wet 

See notes at end of table. 
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..- _ - Table C-l (Continued) 
Soil Sample Organic Vapor Analyzer (OVA) Headspace Analyses 

Between July 20 and August 27, 1993 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 

Boring Depth 
Desionation (feet bls) 

Key West, Florida 

Concentration’ 

6w-n) 
Comments 

>,-‘-“* 

SB76 

SB77 

SB78 

SB79 

SB80 

SB81 

SB82 

SB83 

SB84 

SB85 

SB86 

SB87 

SB88 

SB89 

SB90 

SBQl 

SB92 

SB93 

SB94 

SB95A 

See notes at end of table. 

0 to 2 
4 to 6 

0 to 1.5 
4 to 6 

0 to 2 
3 to 5 

0 to 2 
3 to 5 

oto 2 
3 to 5 

oto 1.5 
3 to 5 

0 to 1.5 
3to 5 

oto 1 
3 to 5 

0 to 1.5 
3 to 5 

0 to 2 
3 to 5 

0 to 1.5 
3 to 5 

0 to 2 
3to 5 

0 to 1.5 
3 to 5 

0 to 2 
3 to 5 

0 to 2 
3 to 5 

0 to 2 
3to 5 

0 to 1.5 

oto 1 

oto 1 

oto 1.5 

4,200 

1,900 

2,100 

650 

<5 

2 

<5 

<5 

85 

Cl0 

<l 

<1 

<l 

2 

3 

<l 

No odor 
Strong odor 

Diesel odor 

No odor 
Diesel odor 

No odor 
Diesel odor 

No odor 

No odor 
H,S odor 

No odor 
Slight H,S odor 

No odor 
Slight odor, Wet 

No odor 
Wet 

No odor 

No odor 

No odor 

No odor 
H,S odor 

No odor 

No odor 

No odor 

Refusal 

Refusal 

Refusal 

Refusal 
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Table C-l (Continued) 
Soil Sample Organic Vapor Analyzer (OVA) Headspace Analyses 

Between July 20 and August 27, 1993 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, Florida 

Boring Depth 
Designation (feet bls) 

Concentration’ 

(w-4 
Comments 

SB95B 0 to 2.5 
3 to 5 
5 to 7 

SB96 0 to 2 
3 to 5 
5 to 7 

SB97 0 to 2 
3 to 5 
5 to 7 

SB98 0 to 2 
3 to 5 
5 to 7 

SBQQ 0 to 2 
3 to 5 
5 to 7 

SBlOO 0 to 2 
3 to 5 
5 to 7 

SBlOl 0 to 2 
3 to 5 
5 to 7 

Cl 
3 

<l 
280 

<l 
110 

<l 
115 

9 
900 

170 
420 

<lo 
800 

No odor 

Slight diesel and H,S 
odor 

No odor 

Diesel odor 

No odor 
Diesel odor, wet 

No odor 

Fuel odor, wet 

No odor 

Fuel odor 

Diesel odor 
Diesel odor, wet 

No odor 

diesel odor, wet 

’ Corrected for methane. 

Notes: bls = below land surface. 
ppm = parts per million. 
R/NS = refusal/not sampled. 
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Table C-2 
Organic Vapor Analyzer (OVA) Soil Screening Data 

January Through March 1996 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, Piorida 

OVA Screening Results2 
Sample Location Sample Depth’ ’ 

Unfiltered Reading Filtered Reading Actual Reading” 

MW-04 0.0 to 2.0 Cl nm <1 
2.0 to 4.0 15 <l 15 
4.0 to 6.0 5000 cl 5000 
6.0 to 8.0 3200 -Cl 3200 

8.0 to 10.0 1700 <l 1700 
10.0 to 12.0 1300 <l 1300 

MW-05 0.0 to 2.0 <l nm <l 
2.0 to 4.0 Cl nm <l 
4.0 to 6.0 1 nm 1 

10.0 to 12.0 400 -Cl 400 
12.0 to 14.0 350 <1 350 

MW-06 0.0 to 2.0 -Cl nm <l 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 65 <1 65 

10.0 to 12.0 1800 <l 1800 
12.0 to 14.0 1300 <l 1300 

MW-07 0.0 to 2.0 <l nm -Cl 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 15 Cl 15 

10.0 to 12.0 1100 <l 1100 
12.0 to 14.0 1000 <l 1000 

MW-08 0.0 to 2.0 Cl nm <l 
2.0 to 4.0 41 nm <l 
4.0 to 6.0 260 <l 260 

12.0 to 14.0 900 <l <l 

MW-09 0.0 to 2.0 <l nm <l 
2.0 to 4.0 <l nm <1 
4.0 to 6.0 -Cl nm <l 

10.0 to 12.0 16 Cl 16 
12.0 to 14.0 17 <l 17 

MW-10 0.0 to 2.0 <l nm <l 
2.0 to 4.0 <1 nm <1 
4.0 to 6.0 il nm <l 
6.0 to 8.0 29 <l 29 

10.0 to 12.0 27 <l 27 
12.0 to 14.0 220 <l 220 

See notes at end of table. 
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Table C-2 (Continued) 
Organic Vapor Analyzer (OVA) Soil Screening Data 

January Through March 1996 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, florida 

Sample Location 

MW-11 

Sample Depth’ 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 

10.0 to 12.0 

OVA Screening Results’ 

Unfiltered Reading Filtered Reading Actual Reading’ 

<l nm Cl 
<l nm <l 
<l nm -cl 

1000 <l 1000 

MW-12 0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 

10.0 to 12.0 
12.0 to 14.0 

MW-13 0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 

10.0 to 12.0 
12.0 to 14.0 

MW-14 0.0 to 2.0 
2.0 to 4.0 
4.0 to 8.0 

10.0 to 12.0 
12.0 to 14.0 

MW-15 0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 

10.0 to 12.0 
12.0 to 14.0 

MW-20 0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to 8.0 

13.0 to 15.0 

MW-21 0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to 8.0 

11.0 to 13.0 

il 
Cl 
Cl 

800 
500 

<l 
<l 
17 
13 

130 

<l 
<l 
<l 
12 
16 

Cl 
<l 

1600 
200 
220 

<l 
<1 
<l 
<l 
-cl 

cl 
Cl 

nm 
<l 
-Cl 

nm <l 
nm Cl 
nm <l 
<l 800 
<l 500 

nm <l 
nm <1 
<l 17 
<1 13 
<l 130 

nm <l 
nm <l 
nm <l 
<l 12 
<l 16 

nm <l 
nm <l 
<l 1600 
<l 200 
<l 220 

nm <1 
nm <1 
nm 41 
nm -cl 
nm cl 

nm 41 
nm <l 
nm nm 
nm Cl 
nm <l 

I See notes at end of table. I 
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Table C-2 (Continued) 
Organic Vapor Analyzer (OVA) Soil Screening Data 

January Through March 1996 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, Rorida 

Sample Location 

MW-22 

Sample Depth’ 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to 8.0 

11 .o to 13.0 

OVA Screening Results” 

Unfiltered Reading Filtered Reading Actual Reading” 

-Cl nm <l 
<1 nm <1 
<l nm <l 
-cl nm <l 
<l nm <l 

MW-23 0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to 8.0 

11.0 to 13.0 

MW-24 10.0 to 12.0 

MW-25 11 .o to 13.0 

MW-26 11.oto 13.0 

MW-27 11.0 to 13.0 

MW-28 11.0 to 13.0 

<l 
<l 
<l 

430 
310 

400 

160 

700 

900 

700 

nm 
nm 
nm 
Cl 
<l 

<l 

il 

<l 

<l 

<l 

<l 
<l 
<l 

430 
310 

400 

160 

700 

900 

7rlo 

MW-29 0.0 to 2.0 <l nm Cl 
2.0 to 4.0 <l nm Cl 
4.0 to 6.0 50 <l 50 
6.0 to 8.0 350 <l 350 

8.0 to 10.0 180 <l 180 
10.0 to 12.0 250 Cl 250 

MW-30 0.0 to 2.0 <l nm <l 
2.0 to 4.0 1 nm 1 
4.0 to 6.0 32 <l 32 
6.0 to 8.0 110 Cl 110 

8.0 to 10.0 230 Cl 230 
10.0 to 12.0 480 Cl 480 

fvlw-31 0.0 to 2.0 <l nm <l 
2.0 to 4.0 <l nm Cl 
4.0 to 6.0 160 <l 160 
6.0 to 8.0 300 41 300 

8.0 to 10.0 180 <l 180 
10.0 to 12.0 3ooo <l 3000 

See notes at end of table. 
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Table C-2 (Continued) 
Organic Vapor Analyzer (OVA) Soil Screening Data 

January Through March 1996 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, Florida 

I 

Sample Location Sample Depth’ 
OVA Screening Results’ 

Unfiltered Reading Filtered Reading Actual Reading3 

MW-32 0.0 to 2.0 <l nm <l 
2.0 to 4.0 cl nm Cl 
4.0 to 6.0 1100 <l 1100 
6.0 to 8.0 1200 <l 1200 

8.0 to 10.0 900 -cl 900 
10.0 to 12.0 800 <l 806 

MW-33 0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to 8.0 

8.0 to 12.0 
12.0 to 14.0 

MW-34 0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to 8.0 

8.0 to 10.0 
10.0 to 12.0 

MW-35 0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to 8.0 

8.0 to 10.0 
10.0 to 12.0 

<l 
Cl 
<l 

6 
15 
42 

nm 
nm 
nm 
<l 
<l 
<l 

<l nm 
<l nm 
<l nm 

240 <l 
60 <l 
50 <l 

cl 
<l 
<l 

230 
31 
37 

nm 
nm 
nm 
<l 
<l 
<l 

<l 
<l 
<l 

6 
15 
42 

<l 
<l 
<l 

240 
60 
50 

<l 
<l 
<l 

230 
31 
37 

MW-36 0.0 to 2.0 <l nm -Cl 
2.0 to 4.0 <l nm <l 
4.0 to 5.0 <l nm <l 
6.0 to 8.0 150 150 150 

8.0 to 10.0 41 41 41 
10.0 to 12.0 16 16 16 

MW-38 0.0 to 2.0 <l nm <l 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 37 <l 37 
6.0 to 8.0 140 <l 140 

8.0 to 10.0 95 <l 95 
10.0 to 12.0 55 <l 55 

I See notes at end of table. 
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Table C-2 (Continued) 
Organic Vapor Analyzer (OVA) Soil Screening Data 

January Through March 1996 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, Florida 

Sample Location 

MW-39 

MW40 

OVA Screening Results2 
Sample Depth’ . 

Unfiltered Reading Filtered Reading Actual Reading’ 

0.0 to 2.0 <l nm <l 
2.0 to 4.0 <l nm -cl 
4.0 to 6.0 390 <l 390 
8.0 to 8.0 1000 <l 1000 

8.0 to 10.0 900 Cl 900 
10.0 to 12.0 800 <l 800 

0.0 to 2.0 <l nm <l 
2.0 to 4.0 9 -Cl 9 
4.0 to 6.0 1600 <l 1600 
6.0 to 8.0 1400 <l 1400 

8.0 to 10.0 1100 <l 1100 
10.0 to 12.0 700 <l 700 

MW43 0.0 to 2.0 <l 
2.0 to 4.0 5 
4.0 to 6.0 35 
6.0 to 8.0 210 

8.0 to 10.0 165 
10.0 to 12.0 330 

nm 
-cl 
<l 
<l 
<l 
<l 

<l 
5 

35 
210 
165 
330 

MW-44 0.0 to 2.0 23 cl 23 
2.0 to 4.0 1 nm 1 
4.0 to 6.0 190 <l 190 
6.0 to 8.0 460 <1 460 

8.0 to 10.0 270 <l 270 
10.0 to 12.0 145 Cl 145 

MW-45D 10.0 to 12.0 1400 <l 1400 
15.0 to 17.0 600 <l 600 
20.0 to 22.0 80 <l 80 
25.0 to 27.0 120 <l 120 
30.0 to 32.0 26 <l 26 

MW-46 0.0 to 2.0 <l nm <l 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 <l nm <l 
6.0 to 8.0 <l nm <l 

8.0 to 10.0 4 <l 4 
10.0 to 12.0 11 <l 11 

I See notes at end of table. 
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Table C-2 (Continued) 
Organic Vapor Analyzer (OVA) Soil Screening Data 

January Through March 1996 

Sample Location 

MW47D 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, Florida 

OVA Screening Results’ 
Sample Depth’ 

Unfiltered Reading Filtered Reading 

0.0 to 2.0 <l nm 
2.0 to 4.0 2 <l 
4.0 to 6.0 1400 <l 

10.0 to 12.0 1400 -cl 
15.0 to 17.0 380 <l 
20.0 to 22.0 100 <l 
25.0 to 27.0 220 <l 
30.0 to 32.0 130 <l 

Actual Reading3 

<l 
2 

1400 
1400 

380 
1M) 
220 
130 

MW-48D 10.0 to 12.0 170 
17.0 to 19.0 17 
20.0 to 22.0 20 

MW-49 0.0 to 2.0 4 
2.0 to 4.0 <l 
4.0 to 6.0 1500 
6.0 to 8.0 2000 

8.0 to 10.0 1000 
10.0 to 12.0 1100 

<l 
Cl 
Cl 

<l 
nm 
<l 
-cl 
<l 
<l 

170 
17 
20 

4 
cl 

1500 
2000 
1000 
1100 

MW-50 0.0 to 2.0 <l nm <l 
2.0 to 4.0 18 <l 18 
4.0 to 6.0 1100 <l 1100 
6.0 to 8.0 190 <l 190 

8.0 to 10.0 90 <l 90 
10.0 to 12.0 400 <l 400 

MW-51 0.0 to 2.0 <l nm <l 
2.0 to 4.0 240 <l 240 
4.0 to 6.0 85 Cl 65 
6.0 to 8.0 1200 <l 1200 

8.0 to 10.0 250 <l 250 
10.0 to 12.0 1200 <l 1200 

MW-52 0.0 to 2.0 <l nm <l 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 <l nm <l 
6.0 to 8.0 > 5000 <l > 5000 

8.0 to 10.0 > 5000 <l > 5000 
10.0 to 12.0 1500 <l 1500 

See notes at end of table. 
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Table C-2 (Continued) 
Organic Vapor Analyzer (OVA) Soil Screening Data 

January Through March 1996 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, Florida 

Sample Location Sample Depth’ 
OVA Screening Results’ 

- 

Unfiltered Reading Filtered Reading Actual Reading3 
- 

MW-53 0.0 to 2.0 1 nm 1 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 110 <l 110 
6.0 to 8.0 55 <l 55 

8.0 to 10.0 46 <l 46 
10.0 to 12.0 33 <l 33 

MW-54 0.0 to 2.0 <l nm <l 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 750 <l 760 
6.0 to 8.0 410 -Cl 410 

8.0 to 10.0 2030 <1 2ooo 
10.0 to 12.0 1300 Cl 1300 

MW-55 0.0 to 2.0 il nm <l 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 3200 <l 3200 
6.0 to 6.0 2400 <l 2400 

8.0 to 10.0 1400 <l 1400 
10.0 to 12.0 1800 <l 1800 

MW-56 0.0 to 2.0 <l nm <l 
2.0 to 4.0 -Cl nm <l 
4.0 to 6.0 1200 <l 1200 
6.0 to 8.0 1500 <l 1500 
R? to 10.0 1400 <l 1400 

10.0 to 12.0 1000 <l 1000 

MW-57 0.0 to 2.0 Cl nm <l 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 1100 cl 1100 
6.0 to 8.0 3200 <l 3200 

8.0 to 10.0 700 <l 700 
10.0 to 12.0 1000 <l 1000 

MW-56 0.0 to 2.0 <l nm <l 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 130 cl 130 
6.0 to 8.0 330 <l 330 

8.0 to 10.0 160 <l 160 
10.0 to 12.0 110 <l 110 

See notes at end of table. 
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Table C-2 (Continued) 
Organic Vapor Analyzer (OVA) Soil Screening Data 

January Through March 1996 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, Florida 

~ Sample Location Sample Depth’ 
OVA Screening Results’ 

Unfiltered Reading Filtered Reading Actual Reading3 

MW-59 0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.9 
6.0 to 8.0 

8.0 to 10.0 
10.0 to 12.0 

MW-60 0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to 8.0 

8.0 to 10.0 
10.0 to 12.0 

MW-61 0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to 8.0 

8.0 to 10.0 
10.0 to 12.0 

MW-62 0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to 8.0 

8.0 to 10.0 
10.0 to 12.0 

MW-63 0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to 8.0 

8.0 to 10.0 
10.0 to 12.0 

MW-64 0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to 8.0 

8.0 to 10.0 
10.0 to 12.0 

<l 
1 

>5000 
900 

1200 
1300 

nm 
nm 
<l 
<l 
-Cl 
<l 

cl 
1 

>504x 
900 

1200 
1300 

<l nm Cl 
<l nm <l 

> 5000 <l >5000 
3800 Cl 3800 
1000 <l 1000 

800 <l 806 

<l nm <l 
<l nm <l 

100 <l 100 
280 <l 280 

1200 il 1200 
390 <l 390 

<l 
<l 

>5000 
>5000 

133 
15UO 

nm 
nm 
<l 
cl 
-cl 
<l 

<l 
Cl 

>5000 
>5000 

1300 
1500 

<l nm il 
<l nm <l 
<l nm -Cl 

115 <l 115 
140 <l 140 
250 Cl 250 

<l nm <l 
<l nm <l 

4 <l 4 
2000 <l 2000 

50 <l 50 
60 <l 60 

I See notes at end of table. 
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Table C-2 (Continued) 
Organic Vapor Analyzer (OVA) Soil Screening Data 

January Through March 1996 

Sample Location 

MW-65 

MW-66 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, norida 

OVA Screening Results’ 
Sample Depth’ ’ 

Unfiltered Reading Filtered Reading 

0.0 to 2.0 <l nm 
2.0 to 4.0 <l nm 
4.0 to 6.0 11 <l 
6.0 to 8.0 1100 Cl 

8.0 to 10.0 350 <l 
10.0 to 12.0 270 <l 

0.0 to 2.0 <l nm 
2.0 to 4.0 <l nm 
4.0 to 6.0 Cl nm 
6.0 to 8.0 360 cl 

8.0 to 10.0 1000 <l 
10.0 to 12.0 1200 <l 

Actual Reading’ 

<l 
<l 
11 

1100 
350 
270 

<l 
<l 
<l 

360 
1000 
1200 

MW-671) 20.0 to 22.0 50 <1 50 

MW-68 0.0 to 2.0 <l 
2.0 to 4.0 <l 
4.0 to 6.0 <l 
6.0 to 8.0 41 

8.0 to 10.0 809 
10.0 to 12.0 1100 

MW-69 0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to 8.0 

8.0 to 10.0 
10.0 to 12.0 

<l 
Cl 

17c‘ 
~CJ 

95 
400 

MW-70 0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to 8.0 

8.0 to 10.0 
10.0 to 12.0 

Cl 
<l 
Cl 
50 

160 
410 

nm 
nm 
nm 
Cl 
<l 
<l 

nm <l 
nm <l 
cl 170 
<l 800 
<l 95 
<l 400 

nm 
nm 
nm 
Cl 
Cl 
<l 

<l 
<l 
<l 
41 

800 
1100 

<l 
<l 
<l 
50 

160 
410 I- MW-71 D 20.0 25.0 30.0 to to to 22.0 27.0 32.0 470 130 7 <l <l Cl 470 130 7 

See notes at end of table. 
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Table C-2 (Continued) 
Organic Vapor Analyzer (OVA) Soil Screening Data 

January Through March 1996 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, Florida 

OVA Screening Results’ 
Sample Location Sample Depth’ 

Unfiltered Reading Filtered Reading Actual Reading3 

MW-72 0.0 to 2.0 <l nm il 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 <l nm <l 
6.0 to 8.0 28 Cl 28 

8.0 to 10.0 loo -cl loo 
10.0 to 12.0 380 <l 380 

MW-73 0.0 to 2.0 <l nm <l 
2.0 to 4.0 180 <l 180 
4.0 to 6.0 3ooo <l 3000 
6.0 to 8.0 460 cl 460 

8.0 to 10.0 450 <l 450 
10.0 to 12.0 150 <l 150 

MW-74D 0.0 to 2.0 <l nm <l 
2.0 to 4.0 Cl nm <l 
4.0 to 6.0 39 <l 39 
6.0 to 8.0 >5000 <l 5 5000 

8.0 to 10.0 1800 <l 1800 
15.0 to 17.0 1000 <l 1000 

20.w to 22.0 1000 Cl 1000 
25.0 to 27.0 260 <l 260 
30.0 to 32.0 75 <l 75 

MW-75D 0.0 to 2.0 <l nm <l 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 2100 <l 2100 
6.0 to 8.0 1700 <l 1700 

8.0 to 10.0 1300 <l 1300 
15.0 to 17.0 130 <l 130 
20.0 to 22.0 44 <l 44 
25.0 to 27.0 27 <l 27 
30.0 to 32.0 2 <l 2 

MW-76 0.0 to 2.0 <l nm <l 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 38 <l 38 
6.0 to 8.0 1000 <l 1000 

8.0 to 10.0 1400 <l 1400 
10.0 to 12.0 1500 <l 1500 

See notes at end of table. 
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Table C-2 (Continued) 
Organic Vapor Analyzer (OVA) Soil Screening Data 

January Through March 1996 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, florida 

Sample Location Sample Depth’ 
OVA Screening Results’ 

Unfiltered Reading Filtered Reading Actual Reading3 

MW-77D 0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to 8.0 

8.0 to 10.0 
15.0 to 17.0 
20.0 to 22.0 
25.0 to 27.0 
30.0 to 32.0 

MW-78D 0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to 8.0 

8.0 to 10.0 
15.0 to 17.0 
20.0 to 22.0 
25.0 to 27.0 
30.0 to 32.0 

<l nm <l 
175 <l 175 

1700 <l 1700 
2600 <l 2600 
2tIOO <l 2000 
1000 <l 1000 
330 <l 330 
!300 <l 900 
270 <l 270 

<l 
18 

850 
220 
350 
360 
190 

22 

nm <l 
<l 18 
<l 850 
<l 220 
<l 350 
<l 360 
<l 190 
<l 22 
<l 300 

MW-79 0.0 to 2.0 <l nm ‘Cl 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 <l nm <l 
6.0 to 8.0 <l nm <l 

8.0 to 10.0 25 <l 25 
10.0 to 12.0 <l nm <l 

MW-80 0.0 to 2.0 <l nm <l 
2.0 to 4.0 -Cl nm <l 
4.0 to 6.0 <l nm -cl 
6.0 to 8.0 48 <l 48 

8.0 to 10.0 14 <l 14 
10.0 to 12.0 7 <l 7 

MW-81 0.0 to 2.0 <l nm <l 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 14 <l 14 
6.0 to 8.0 950 41 950 

8.0 to 10.0 130 <l 130 
10.0 to 12.0 340 <l 340 

See notes at end of table. 
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Table C-2 (Continued) 
Organic Vapor Analyzer (OVA) Soil Screening Data 

January Through March 1996 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, florida 

Sample Location 

MW-82 

MW-83 

Sample Depth’ 

o.oto 2.0 
2.0to 4.0 
4.0 to 6.0 
6.0 to 8.0 
8.0 to 10.0 
10.0 to 12.0 

o.oto 2.0 
2.0to 4.0 
4.0 to 6.0 
6.0 to 8.0 
8.0 to 10.0 

10.0 to 12.0 

OVA Screening Results’ 

Unfiltered Reading Filtered Reading Actual Reading’ 

-Cl nm <l 
<l nm il 

3 <l 3 
95 <l 95 

190 <l 190 
160 <l 160 

<l nm <l 
<l nm <l 
<l nm <l 
39 <l 39 

360 <l 360 
430 <l 430 

MW-84 o.oto 2.0 cl 
2.0to 4.0 <l 
4.0to 6.0 nm 
6.0 to 8.0 50 
8.0 to 10.0 1100 
10.0 to 12.0 800 

MW-85D 15.0 to 17.0 100 
20.0 to 22.0 65 
25.0 to 27.0 46 
30.0 to 32.0 16 

MW-86 o.oto 2.0 
2.0to 4.0 
4.0 to 6.0 
6.0 to 8.0 
8.0 to 10.0 
10.0 to 12.0 

<l 

<l 

<l 

210 

130 

22 

MW-87D o.oto 2.0 <l 

2.0to 4.0 310 

4.0 to 6.0 2200 
6.0 to 8.0 1400 

8.0 to 10.0 1000 
15.0 to 17.0 900 
20.0to 22.0 400 
25.0 to 27.0 700 
30.0 to 32.0 270 

nm 
nm 
nm 
Cl 
<l 
<l 

<l 
<l 

nm 
50 

1100 
800 

<l loo 

<l 65 
<l 46 
<l 16 

nm 
nm 
nm 
<l 
<l 
-cl 

<l 
<l 
<l 

210 
130 

22 

nm <l 
<l 310 
<l 2200 
<l 1400 
<l 1000 
<l 900 
<l 400 
<l 700 
<l 270 

See notes at end of table. 
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Table C-2 (Continued) 
Organic Vapor Analyzer (OVA) Soil Screening Data 

January Through March 1996 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, Florida 

- 

Sample Location Sample Depth’ 
OVA Screening Results2 

- 

Unfiltered Reading Filtered Reading Actual Reading’ 
- 

MW-68 

MW-89 

MW-90 

MW-91 

MW-92D 

MW-93 

MW-94 

MW-95 

MW-96 

11.0 to 13.0 

11.0 to 13.0 

11.0 to 13.0 

11.0 to 13.0 

15.0 to 17.0 
20.0 to 22.0 
25.0 to 27.0 
30.0 to 32.0 

11.0 to 13.0 

11.0 to 13.0 

11.0 to 13.0 

nm 

MW-97 0.0 to 2.0 <l 
2.0 to 4.0 cl 
4.0 to 6.0 1200 
6.0 to 8.0 1900 

8.0 to 10.0 loo0 
10.0 to 12.0 1100 

<l 

cl 

<l 

<l 
<l 
nm 
nm 

<l 

Cl 

<l 

nm 

nm 
nm 
<l 
<l 
<l 
<l 

<l 
<l 

1200 
1900 
1000 
1lW 

MW-98 0.0 to 2.0 <l nm <l 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 <l nm <l 
6.0 to 8.0 32 <l 32 

8.0 to 10.0 60 <l 60 
10.0 to 12.0 300 <l 300 

MW-99 10.0 to 12.0 

MW-100 0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to 8.0 

8.0 to 10.0 
10.0 to 12.0 

270 <l 270 

nm 
nm 
<l 
<l 
<l 
<l 

<l 
<l 

120 
220 
440 

1200 

<l 

460 

1600 

320 

1100 

180 

5 

nm 

nm <l 

460 

1600 

320 

1100 

180 

5 

nm 

MW-101 13.0 to 15.0 2 <l 2 

See notes at end of table. 
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Table C-2 (Continued) 
Organic Vapor Analyzer (OVA) Soil Screening Data 

January Through March 1996 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, Florida 

Sample Location 

MW-102 

Sample Depth’ 

11.0 to 13.0 

OVA Screening Results* 

Unfiltered Reading Filtered Reading Actual Reading3 

21 <l 21 

MW-103 0.0 to 2.0 <1 nm <l 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 85 <l 85 
6.0 to 8.0 140 <l 140 

8.0 to 10.0 47 <l 47 
10.0 to 12.0 95 <l 95 

MW-104 0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to 8.0 

8.0 to 10.0 
10.0 to 12.0 

MW-105 0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to 8.0 

8.0 to 10.0 
10.0 to 12.0 

-cl nm <l 
<l nm <l 

5 Cl 5 
37 <l 37 
75 <l 75 
48 <l 48 

Cl 
<l 
<l 
23 
35 
70 

nm 
nm 
nm 
<l 
<l 
<l 

<l 
<l 
<l 
23 
35 
70 

MW-106D 15.0 to 17.0 100 <l 100 
20.0 to 22.0 70 <l 70 
25.0 to 27.0 95 <l 95 

I 30.0 to 32.0 10 <l 10 

MW-107 0.0 to 2.0 <l nm <l 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 <l nm <l 
6.0 to 8.0 85 <l 85 

8.0 to 10.0 110 Cl 110 
10.0 to 12.0 230 <l 230 

See notes at end of table. 
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Table C-2 (Continued) 
Organic Vapor Analyzer (OVA) Soil Screening Data 

January Through March 1996 

- 

Sample Location 

3-102 

3-1034 

3-104 

3-105 

S-106 

B-107 

B-108 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, Plorida 

- 

OVA Screening Resultsz 
Sample Depth’ 

Unfiltered Reading Filtered Reading Actual Reading3 

0.0 to 2.0 <l nm <l 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 160 <l 160 

0.0 to 2.0 <l nm Cl 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 nm nm nm 

0.0 to 2.0 <l nm <l 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 230 cl 230 

0.0 to 2.0 <l nm Cl 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 nm nm nm 

0.0 to 2.0 <l nm <l 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 <l nm <l 

0.0 to 2.0 il cl Cl 
2.0 to 4.0 <l Cl <l 
4.0 to 6.0 1 <l 1 

0.0 to 2.0 Cl nm Cl 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 
6.0 to 8.0 

SB-109 0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to 8.0 

SB-110 0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 

SB-111 0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 

i SB-112” 0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 

2 
2 

<l nm <l 
<l nm <l 

180 <l 180 
390 -Cl 390 

<l 
15 

s= 

nm 
<l 
11 

<l 
15 

390 

<l nm <l 
<l nm <l 
24 <l 24 

150 
15 

Cl 

<l 
<l 
nm 

150 
15 

<l 

<l 
<l 

2 
2 

See notes at end of table. 
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Table C-2 (Continued) 
Organic Vapor Analyzer (OVA) Soil Screening Data 

January Through March 1996 

Sample Location 

w-113 

S&114 

SE115 

SB-116 

SB-117 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key W8St 
Key West, Florida 

OVA Screening Results2 
Sample Depth’ 

Unfiltered Reading Filtered Reading Actual Reading3 

0.0 to 2.0 <l nm <l 
2.0 to 4.0 <l nm <l 

0.0 to 2.0 <l nm <l 
2.0 to 4.0 42 <l 42 

0.0 to 2.0 Cl nm <l 
2.0 to 3.0 <l nm <l 

0.0 to 2.0 <l nm <l 
2.0 to 3.0 <l nm <l 

0.0 to 2.0 <l nm <l 
2.0 to 4.0 <l nm <l 
4.0 to 4.5 6 <l 6 

SB-118 0.0 to 2.0 
2.0 to 4.0 
4.0 to 4.5 

SB-119 0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to 8.0 

SB-120 0.0 to 2.0 
9 to 3.0 

SB-1214 0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to 8.0 

8.0 to 10.0 
10.0 to 12.0 

<l 
<l 
Cl 

<l 
Cl 
75 

130 

nm 
nm 
<l 
Cl 

<l 
<l 
75 

130 

6 <l 6 
1 il 1 

<l 
1 

210 
240 
380 
800 

nm 
nm 
nm 

nm <l 
cl 1 
<l 210 
<l 240 
Cl 380 

<l 
<l 
<l 

SB-122 0.0 to 2.0 <l nm <l 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 420 <l 420 

See notes at end of table. 
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Table C-2 (Continued) 
Organic Vapor Analyzer (OVA) Soil Screening Data 

January Through March 1996 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, Florida 

Sample Location 

S&1234 

SB-124 

SB-125 

SB-126 

Sample Depth’ 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to 8.0 

8.0 to 10.0 
10.0 to 12.0 
12.0 to 14.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 

0.0 to 2.0 
2.0 to 4.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to 8.0 

8.0 to 10.0 

OVA Screening Results’ 
- 

Unfiltered Reading Filtered Reading Actual Reading3 
- 

<l nm <l 
cl nm <l 

280 <l 280 
1300 <l 1300 

900 <l 900 
1100 <l 1100 

800 Cl 800 

<l nm <I 
<l nm <l 

900 <l 900 

<l nm Cl 
<l nm <l 

<l nm <l 
<l nm <l 
cl nm cl 
nm nm nm 
<l nm <l 

SB-127 0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to 8.0 

SB-128 3.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to 8.0 

SB-129 0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to 8.0 

8.0 to 10.0 

SB-130 0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to 8.0 

8.0 to 10.0 

<l 
<l 
<l 

2 

Cl 
<l 
<l 
<l 

<l 
<l 

1 
<l 

nm 

<l 
<l 
<l 
<l 
<l 

nm <l 
nm <l 
nm <l 
<l 2 

nm <l 
nm <l 
nm <l 
nm <l 

nm <l 
nm <l 
nm 1 
nm <l 
nm nm 

nm -Cl 
nm <l 
nm <l 
nm <l 
nm <l 

I See notes at end of table. 
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Table C-2 (Continued) 
Organic Vapor Analyzer (OVA) Soil Screening Data 

January Through March 1996 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, Florida 

Sample Location 

SB-131 

SE132 

Sample Depth’ 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

OVA Screening Results2 

Unfiltered Reading Filtered Reading Actual Reading’ 

-cl nm <l 
<1 nm <1 
<1 nm <1 

2 <l 2 

<l nm <l 
<l nm <l 
<l nm <1 

3 <l 3 

SB-133 

SB-134 

SB-139 

SB-136 

SB-137 

SB-138 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

a.0 to 10.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to 6.5 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

<l 
<l 
<l 

3 

<l 
<l 
<l 
32 
15 

cl 
<l 
cl 

380 

<’ 

<l 
<l 

110 

<l 
<l 
<l 
<l 

<1 

-cl 

<l 
a5 

nm <l 
nm <l 
nm <l 
<l 3 

nm Cl 
nm <l 
nm <l 
<l 32 
<l 15 

nm <l 
nm <l 
nm <l 
<1 380 

nm <l 
nm <l 
nm <l 
<l 110 

nm 
nm 
nm 
nm 

nm 
nm 
nm 
Cl 

Cl 
<1 
Cl 
<l 

<l 
<l 
<l 
a5 

I See notes at end of table. ----I 
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Table C-2 (Continued) 
Organic Vapor Analyzer (OVA) Soil Screening Data 

January Through March 1996 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, Florida 

Sample Location 

SB-139 

Sample Depth’ 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

OVA Screening Results’ 

Unfiltered Reading Filtered Reading Actual Reading3 

cl nm <l 
<l nm Cl 

270 <l 270 
loo0 cl 1000 

S&140 

SB-141 

SB-142 

SB-143 

SB-144 

88-145 

SB-146 

SB-147 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to 8.0 

<l 
<l 

900 

nm 
nm 
<l 
<l 

<l 
<l 

200 
900 

1 
<l 
<l 
19 

nm 
nm 
nm 
<l 

1 
Cl 
<l 
19 

<l nm -cl 
7 <l 7 

650 <l 650 
230 Cl 230 

<l 
-cl 
10 
3 

nm 
nm 
<l 
<l 

<l 
<l 
10 
3 

5 
1” 
55 
28 

<l 
<l 
<l 
<l 

5 
13 
55 
28 

<l nm <l 
<l nm <l 
<l nm <l 
23 <l 23 

1 
nm 

2 
440 

nm 
nm 
<l 
<l 

1 
nm 

2 
440 

<l nm 11 
<l nm <l 

2 <l 2 
420 <l 420 

I See notes at end of table. 
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Table C-2 (Continued) 
Organic Vapor Analyzer (OVA) Soil Screening Data 

January Through March 1996 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, Florida 

OVA Screening Results’ 
Sample Location Sample Depth’ ’ 

Unfiltered Reading Filtered Reading Actual Reading3 

SB-148 0.0 to 2.0 <l nm <l 
2.0 to 4.0 <l nm cl 
4.0 to 6.0 10 <l 10 
6.0 to a.0 270 <l 270 

SB-149 0.0 to 2.0 <l nm <l 
2.0 to 4.0 cl nm <l 
4.0 to 6.0 280 <l 280 
6.0 to a.0 100 <l 100 

SB-150 0.0 to 2.0 <l nm <l 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 35 <l 35 
6.0 to a.0 220 <l 220 

SB-151 0.0 to 2.0 <l nm <l 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 80 <l 80 
6.0 to a.0 a00 <l a00 

SB-152 0.0 to 2.0 <l nm <l 
2.0 to 4.0 il nm <l 
4.0 to 6.0 37 <l 37 
6.0 to a.0 170 <l 170 

SB-153 0.0 to 2.0 <l nm <l 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 <l nm il 
6.0 to a.0 <l nm <l 

SB-154 0.0 to 2.0 6 <l 6 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 280 <l 280 
6.0 to a.0 3100 Cl 3100 

SB-155 0.0 to 2.0 2 nm 2 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 330 <l 330 
6.0 to a.0 2000 <l 2000 

SB-156 0.0 to 2.0 320 <l 320 
2.0 to 4.0 1400 <l 1400 
4.0 to 6.0 2000 -cl 2000 
6.0 to a.0 1600 <l 1600 

See notes at end of table. 

TrwnRFF.CAR 

ASW.09.96 C-26 



Table C-2 (Continued) 
Organic Vapor Analyzer (OVA) Soil Screening Data 

January Through March 1996 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, Florida 

OVA Screening Results’ 
Sample Location Sample Depth’ 

Unfiltered Reading Filtered Reading Actual Reading3 

SB-157 0.0 to 2.0 1100 <l 1100 
2.0 to 4.0 1500 <l 1600 
4.0 to 6.0 36Do <l 3600 
6.0 to a.0 4ooo <l 4ooo 

s5158 0.0 to 2.0 1 nm 1 
2.0 to 4.0 3 cl 3 
4.0 to 6.0 400 <l 400 
6.0 to a.0 480 <l 480 

SB-159 0.0 to 2.0 <l nm <l 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 7 <l 7 
6.0 to a.0 la0 <l 180 

SB-160 0.0 to 2.0 cl nm <l 
2.0 to 4.0 -Cl nm -Cl 
4.0 to 6.0 13 <l 13 
6.0 to a.0 40 Cl 40 

SB-161 0.0 to 2.0 <l nm <l 
2.0 to 4.0 9 <l 9 
4.0 to 6.0 nm nm nm 
6.0 to a.0 nm m, nm 

SB-162 0.0 to 2.0 <l nm <l 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 37 cl 37 
6.0 to a.0 150 <l 150 

SB-163” 0.0 to 2.0 -Cl nm <l 
2.0 to 4.0 cl nm <l 
4.0 to 6.0 <l nm <l 
6.0 to a.0 1 nm 1 

a.0 t0 10.0 a0 cl a0 
10.0 to 12.0 45 <l 45 

58-164 0.0 to 2.0 <l nm <l 

SB-165 0.0 to 2.0 <l nm <l 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 -Cl nm <l 
6.0 to a.0 120 <l 120 

See notes at end of table. 
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Table C-2 (Continued) 
Organic Vapor Analyzer (OVA) Soil Screening Data 

January Through March 1996 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, florida 

Sample Location 

SE166 

SB-167 

SB-166 

SB-169 

Sample Depth’ 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

a.0 t0 10.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

OVA Screening Results’ 

Unfiltered Reading Filtered Reading Actual Reading3 

12 <l 12 
<l nm <l 
nm nm nm 
290 <l 290 
nm nm nm 

<l nm Cl 
<l nm <l 
nm nm nm 
90 <l 90 

nm nm nm 

SE170 nm 

SB-171 nm 

SB-172 

SB-173 

SB-174 

SB-175 

SB-176 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

a.0 to 10.0 

<l 
2 

130 
190 

-cl 
<l 

150 
140 

<l 
<l 
70 

140 

<l 
<l 
nm 
240 
250 

nm 

nm 

nm 

nm 
Cl 
-Cl 
<l 

nm 
nm 
<l 
<l 

nm 
nm 
<l 
<l 

nm 
nm 
nm 
<l 
Cl 

nm 

nm 

nm 

<l 
2 

130 
190 

<l 
<l 

150 
140 

<l 
<l 
70 

140 

<l 
<l 
nm 
240 
250 

nm 

I See notes at end of table. I 
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Table C-2 (Continued) 
Organic Vapor Analyzer (OVA) Soil Screening Data 

January Through March 1996 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, florida 

Sample Location 

SB-177 

SB-178 

OVA Screening Results’ 
Sample Depth’ ’ 

Unfiltered Reading Filtered Reading 

nm nm 

nm nm 

SB-179 

m-180 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.Oto a.0 

SB-1814 

SB-1 a24 

SB-183 

SB-184 

SB-1 a5 

SB-166 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

<l 
<l 
<l 
26 

<l 
<l 
<l 

7 

<l 
<l 

100 
a0 

<l 
<l 
30 
70 

Cl 
<l 

300 
420 

1 
<l 
a5 

nm 
nm 
nm 
<l 

nm 
nm 
nm 
<l 

nm 
nm 
<l 
<l 

nm 
nm 
<l 
‘Cl 

nm 
nm 
<l 
<l 

nm 
nm 
Cl 

<l 
<l 
20 

a 

nm 
nm 
<l 
<l 

-Cl nm 
<l nm 

9 <l 
650 <l 

<l 
<l 
<l 
26 

<l 
<l 
<l 

7 

<l 
<l 

100 
80 

-cl 

<l 
30 
70 

Cl 
Cl 

300 
420 

1 
<l 
a5 

Cl 
<l 
20 

a 

<l 
<l 

9 
650 

I ~~ See notes at end of table. 
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Table C-2 (Continued) 
Organic Vapor Analyzer (OVA) Soil Screening Data 

January Through March 1996 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, Pforida 

Sample Location 

SB-187 

m-188 

Sample Depth’ 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

OVA Screening Results’ 

Unfiltered Reading Filtered Reading Actual Reading3 

<l nm <l 

<l nm <l 
330 <l 330 
800 Cl a00 

<l nm <l 
<l nm <l 

9 <l 9 
110 <l 110 

SB-1 a9 

SB-190 

SB-191 

SB-192 

88-193 

SB-194 

SB-195 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to 8.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

3 
<l 
95 

700 

<l 

<l 

2100 
350 

nm Cl 
nm <l 
<l 2100 
-Cl 350 

<l nm <l 

<l nm <l 

16 <l 16 
470 <l 470 

<l 

210 
<l 

210 

nm 
<l 
nm 
<l 

<l 

210 

<l 

210 

<l nm <l 

24 <l 24 
a5 <l a5 

460 <l 460 

2 
<l 

140 

1000 

<l 

nm 
<l 
<l 

2 
<l 

140 

1000 

<l 3 
nm <l 
<l 95 
<l 700 

I See notes at end of table. I 
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Table C-2 (Continued) 
Organic Vapor Analyzer (OVA) Soil Screening Data 

January Through March 1996 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, Florida 

Sample Location 

SB-196 

SB-197 

SB-198 

SB-199” 

SB-2o04 

SB-201 

SB-202 

SB-2034 

SB-204 

Sample Depth’ 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

OVA Screening Results’ 

Unfiltered Reading Filtered Reading Actual Reading’ 

<l nm <l 
-cl nm <l 

150 <l 150 
300 <l 300 

<l nm <l 
Cl nm <l 
<l nm <l 
36 <l 36 

1 nm 1 
180 Cl 160 

3200 <l 3200 
900 Cl 900 

<l nm <l 
<l nm <l 
Cl nm <l 

1100 <l 1100 

<l nm <l 
<l nm -cl 
<l nm <l 

1200 <l 1200 

Cl nm <l 
<l nm -Cl 

140 Cl 140 
900 Cl 900 

<l nm <l 
<l nm <l 

115 <l 115 
460 <l 450 

<l nm <l 
<l nm <l 

1200 Cl 1200 
750 <l 750 

<l nm <l 
:l nm <l 
nm nm nm 
50 <l 50 

I See notes at end of table. 
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Table C-2 (Continued) 
Organic Vapor Analyzer (OVA) Soil Screening Data 

January Through March 1996 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, Florida 

Sample Location Sample Depth’ 
OVA Screening Results’ 

Unfiltered Reading Filtered Reading Actual Reading3 

SB-205 0.0 to 2.0 <l 
nm <l 

2.0 to 4.0 <l 
<l 

nm <l 
4.0 to 6.0 

nm <l 
12.0 to 14.0 750 

<l 750 

SE206 0.0 to 2.0 <l nm <l 
2.0 to 4.0 il nm <l 
4.0 to 6.0 240 <l 240 
6.0 to a.0 110 -cl 110 

SB-207 

58-208 

SB-209 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 
6.0 to a.0 

Cl 

<l 
130 

<l 
-cl 
<l 

130 

<l 
<l 
<l 
38 

nm 
nm 
<l 

nm 
nm 
nm 
<I 

nm 
nm 
nm 
<l 

<l 
Cl 

130 

<l 
<l 
<l 

130 

<l 
41 
<l 
38 

SB-210 

SB-211 

w-212 

SB213 

0 0 to 2.0 <l nm <l 
2 c to 4.0 <l nm <l 
4.0 to 6.0 <l nm <l 
6.0 to a.0 170 <l 170 

0.0 to 2.0 <l nm <l 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 cl nm <l 
6.0 to a.0 1000 <l 1000 

0.0 to 2.0 <l nm <l 

0.0 to 2.0 <l nm <l 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 <l nm <l 
6.0 to a.0 280 <l 280 

1 SPP nntac at end nf table 
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Table C-2 (Continued) 
Organic Vapor Analyzer (OVA) Soil Screening Data 

January Through March 1996 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, Florida 

OVA Screening Results’ 
Sample Location Sample Depth’ 

Unfiltered Reading Filtered Reading Actual Reading3 

SB-214 0.0 to 2.0 <l nm <l 
2.0 to 4.0 nm nm nm 
4.0 to 6.0 <l nm <l 
6.0 to a.0 380 <l 380 

SB-215 0.0 to 2.0 <l nm <l 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 3 <l 3 
6.0 to a.0 a0 <l 80 

SB-216 0.0 to 2.0 <l nm <l 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 <l nm nm 
6.0 to a.0 100 <l 100 

SB-217 0.0 to 2.0 <l nm <l 
2.0 to 4.0 cl nm <l 
4.0 to 6.0 nm nm nm 
6.0 to a.0 290 <l 290 

58-21 a 0.0 to 2.0 <l nm <l 
2.0 to 4.0 -Cl nm <l 
4.0 to 6.0 6 <l 6 
6.0 to a.0 150 <l 150 

SE219 0.0 to 2.0 cl nm <l 
2.0 to 4.0 <l nm- Cl 
4.0 to 6.0 4 cl 4 
6.0 to a.0 50 Cl 50 

SB-220 0.0 to 2.0 1 nm 1 

58-221 0.0 to 2.0 <l nm <l 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 24 <l 24 
6.0 to a.0 220 <l 220 

88-222 0.0 to 2.0 <l nm <l 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 a50 Cl a50 
6.0 to a.0 1000 <l 1000 

SB-223 nm nm nm nm 

SE224 nm nm nm nm 

/ See notes at end of table. 
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Table C-2 (Continued) 
Organic Vapor Analyzer (OVA) Soil Screening Data 

January Through March 1996 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, florida 

OVA Screening Results’ 
Sample Location Sample Depth’ 

Unfiltered Reading Filtered Reading Actual Reading3 

w-225 nm nm nm nm 

SB-226 nm nm nm nm 

SB-227 nm nm nm nm 

88-228 nm nm nm nm 

88-229 nm nm nm nm 

SB-230 nm nm nm nm 

SB-231 0.0 to 2.0 <l nm <l 
2.0 to 4.0 7 <l 7 
4.0 to 6.0 4 <l 4 
6.0 to a.0 260 <l 260 

38-232 0.0 to 2.0 <l nm <l 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 1.50 <l 150 
6.0 to a.0 900 <l 900 

SB-233 nm nm nm nm 

88-234 0.0 to 2.0 <l nm <l 
2.0 to 4.0 <l nm Cl 
4.0 to 6.0 50 <l 50 
6.0 to a.0 27 <l 270 

a.0 to 10.0 300 <l 300 

SB-235 15.0 to 17.0 50 <l 50 
20.0 to 22.0 50 -Cl 50 

SB-236 0.0 to 2.0 cl nm Cl 
2.0 to 4.0 cl nm <l 

88-237 nm nm nm nm 

88-238 1 .o to 3.0 <l nm <l 
3.0 to 5.0 2 -Cl 2 
6.0 to a.0 850 cl a50 

See notes at end of table. 
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Table C-2 (Continued) 
Organic Vapor Analyzer (OVA) Soil Screening Data 

January Through March 1996 

Contamination Assessment Report 
Trumbo Point Fuel Farm 

Naval Air Station Key West 
Key West, Florida 

Sample Location 

s-239 

Sample Depth’ 

0.0 to 2.0 
2.0 to 4.0 
4.0 to 6.0 

OVA Screening Result? 

Unfiltered Reading Filtered Reading Actual Reading3 

<l nm <l 
50 -Cl 50 

1200 <l 1200 

VZ-1 0.0 to 2.0 <l 
2.0 to 4.0 <l 
4.0 to 6.0 470 

vz-2 0.0 to 2.0 Cl 
2.0 to 4.0 Cl 
4.0 to 6.0 310 

vz-3 0.0 to 2.0 <l 
2.0 to 4.0 Cl 
4.0 to 6.0 390 

VT?-4 0.0 to 2.0 <l 
2.0 to 4.0 <l 
4.0 to 6.0 150 

uz-5 0.0 to 2.0 cl 
2.0 to 4.0 <l 
4.0 to 6.0 <l 

WZ-6 0.0 to 2.0 Cl 
2.0 to 4.0 <l 
4.0 to 6.0 <I 

nm 
nm 
<l 

nm 
nm 
<l 

nm 
nm 
<l 

nm 
nm 
<l 

nm 
nm 
nm 

nm 
nm 
nm 

<l 
<l 

470 

<l 
<l 

310 

<l 
<l 

390 

<l 
cl 

150 

<l 
<l 
<l 

<l 
<l 
<l 

m-7 0.0 to 2.0 <l nm Cl 
2.0 to 4.0 Cl nm <l 
4.0 to 6.0 350 cl 350 

vz-a 0.0 to 2.0 <l nm -Cl 
2.0 to 4.0 1 nm 1 
4.0 to 6.0 110 Cl 110 

vz-9 0.0 to 2.0 <l nm <‘I 
2.0 to 4.0 <l nm <l 
4.0 to 6.0 70 <l 70 - 

‘All sample depths are recorded in feet below land surface. 
‘All OVA readings are recorded in parts per million (ppm). 
3The actual reading is determined by subtracting the filtered OVA reading from the unfiltered OVA reading. 
4A monitoring well was installed in this soil boring location. 

I Notes: nm = not measured. 
< = less than. 

TrwnPtFF.CAR 

ASW.09.96 c-35 



APPENDIX D 

SOIL SAMPLE ANALYTICAL DATA 



? 

ABB ENVIRONMENTAL SERVICES, INC. 
rask Order #: PROJECT NAME: 

SITE NAME: ~&~f’-‘& &dT 
PROJECT MANAGER: D 1.6 Li td 

\\ 
i 
! i 

SDG # cot # 

%ld Office Ph At: 3a5 

RESERWTNE 

IHIPPINOAABILL NULBW: 

‘HITWELLON COPV - LMCSIATCSIV PINK COPY - *B-ES 



ABB ENVIRONMENTAL SERVICES, INC. SDG # 

rask Order #: 095 PROJECT NAME- NA S KEy ti&s7 
bASTE @IL 664 UB TEST CODES 

SITE NAME: cff(CImPb f%;N7 fi= fiti 
I 

rcf9b 
I-31 

l-31 
I-31 
I-31 
l-31 
r--31 

I-3r 
i-31 
p-31 
l-31 
z- I 

SAMPLE 

TIME 

Y 

A 

T 

R 

I 

5 

s 

s 

s 

5 

< 
- 

c 
I 

- 

s 

s 

l 

rOTAL PARAMEIERS PER COLUMN NEESA OC LEVEL 

3ot1 j,” lo+ 4 0 sti 4030 

RECEIVED BY: RELINUJISHEDBV: DATE TIME RECEIVED BY: DATE TIME 

lELlNOUl8HEDBV: 

IELINCUISHEDBV: 

FiEWs a-~-96 ,I RELINCUISHEDBV: 

its’ 

RECEIVED BY: RELINWISHEDBV: 

DATE 

DATE 

TIME 

TIME 

AECENm BY: 

AECENEU BY. 

PATE 

DATE 

TIME 

TIME 

IHIPPlNOAfiBiLL NUMIW: 

S”‘PPEDVU: f&&‘@%- IE-$@E~S 

‘WITEfVELLCW COPY- LLBORATCAV PINK COPV - /Be- ES 



4BB ENVIRONMENTAL SERVICES, INC. 

KIENTFIER 

TOTAL PARAMETERS PER COLUMN 

Task Order #: 0 6 

Job #: PROJECT MANAGER: _/H#.& A 

Dffice Ph #: 94 
COPYTO: = 

d5b- 1273 
,REQ. COMPLETION ~ DATE: TION ~ 

1 

SAMFtE 

DATE 

SAMPLE 

TIME 

m 

2-l 
I- 1 

z- 1 

2-I 

M SAMPLE 

A TYPE 

1 c G 

R 0 R 

I MA 

X P S 

rJ x 

hf x 

J 
x 

IJ % 

- 

T 

I 

C 

S 

IIN) - 

i?! 

d 

Cl 

7 - 

- 

- 

- 

- 

- 

- 

- 

NOTES: 
‘OR) rkt= 

CoMMWTSRP 7 

I - 

LA0 BATCH NO: 

LASCOOE 

PlRAMElEf4 

METHOO 

2- ryc)hq I+ +-h/W Jn amaL9 3;9. I 
RECEIVED BY: RELINOUISHEDBY: DATE TIME RECEWel BY- 

DATE TIME RECEIVED BY: RELINWISHEDSY: DATE TIME RECENB)BY: PATE TIME 

4 y-- 20/-9L HO0 
* -lqb DATE ?!ME RECElVFD BY: ’ Id5 RELINCUISHEOBY~ DATE TIME AECEIVE3l BY’ DATE TIUF 

I I 



AEtB~ ENVIRONMENTAL SERVICES, INC. SDG # cot # A 

Task Order #: & 5 I 
6fi’d VB TESTCODES 

I 

Job#: SsOb. 33 A 0105 
I 

I DENTFIER 

I 

A-. 
-!- 
-!- 

53 l-+0 z-4’ I 

sl3 17-l o-2‘ I 

sa 132 4-g -- 

56 G-3 2-4 
513 l-w 4-d’ -!- 
sij q-s P-J I 

SRI?t-b 3’ 1. 
rOTAL PARAMEIERS PE 3 COLUMN 
I 

3 s 

RESERVATNE 

Comments 

/ 
/ RECEIVE0 BY: AELINOUISHEDBV: 

~ELINCUISHEDEY: DATE TIME RECEIVEDBY: RELINCUISHED BY: DATE TIME ~cENQ~Y: PATE TIME f 

1 NOIJISHEDBY: DATE TIME AECENED BY: RELINQUISHED BY: DATE TIME RECEIVB) BY: DATE TIME 

SHIPPED VIA: Ex,&=~> 0 n 

W HITOVELLCW COPY - L,&XAT~Y PINK COPY - &Xl- ES PAOEla k 



IBB ENVIRONMENTAL SERVICES, INC. -~- 
-ask Order #: 03 S 

lob #: f$%& .s 

MicePh R: 903 
&Sb - 1293 

PROJECT MANAGER: m 21’802 ram 

COPYTO: &17 Fubif7 

REQ. COMPLETION I 

SAMPLE 

:ield Office Ph #: 365 
zq3 - 3063 

DENTFlEA 

> 

M SAMPLE 

A TYPE 

T C 0 

A 0 R 

I M A 

x P 6 

s Y 

s x 

I 

=I= 

T 
I 

C 

S 

W 

ii 

rJ - 

- 

- 

- 

- 

- 

- 

- 

- 

- 1 

I 1 

I I. 

rOTAl. PARAhKfERS PER COLUMN 

YorEs’ SOi \ S&+l$iS flD+ ~~+?ScVdLd. 

A0106 

~ESEFWATNE 

-----I NEESA CC LEVEL 

%#mgw.~ RECEIVED By: ’ RELl&2bfSHEDBY: DATE TIME DATE TIME 

7 db&-- RELINCUISHEOBY: w%-ddzaqbH 
3ELINWISHEDBY: DATE TIME AECEIVED BY: DATE TIME DCTE TIME 

StiLINCWSHtDBY: DATE TF.lE RECEw!l RY: IAELINCXJISHE~BY: DATE TIME RECEIVEDBY: DATE TIME 

I 

SHIPPINOABBILL NULBW: 
I I 



ABB ENVIRONMENTAL SERVICES, INC. 
Task Order #: 095 PROJECT NAME: dfls /(cL;I md 7 

SITE NAME: flumt?% &VW Fi/r;‘e f+W’ 
Job #: g 506. 33 PROJECT MANAGER: /U&&t Di&un, 

I II I II I I 
OTAL PARAMElERS PER COLUMN 

t 

I a 

/ A0108 

NOlES: 

I I 

I NEESA 0’2 LEVEL 

6; J jw Juk kc DSa/ fLo30 
SAMPLED BY: DATE TIME RECEIVEDBY: DATE TIME 

RECEIVED BY: RELlNWlSHEDBY: DATE TIME RECEIVEDBY: D&TE TIME 

RELIJYJISHEDBY: 0 DATE TIME RECEIVED BY: RELINOUISHEOBY: DATE TIME AECEIVED BY. DATE TIME 

SMIPPINGARBILL NUWW: 

WHITVYELLON COPY - WBCHATCRV PINK COPY - WB- ES 

AESERVATIVE 



’ j 
” 
7 

09/05/96 KEY WEST SOIL SAMPLES 08:28:31 
Uaste Oil Group 

Lab Sample Nuder: 9601231 960123lRE 
Site TRUMBO PT. TRUMBO PT. 

Locator 01613903 01813903 
Co1 Lect Date: 30-JAN-96 30-JAN-96 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

9601232 
TRUMBO PT. 

OlB14003 
30-JAN-96 

VALUE QUAL UNITS DL 

9601233 
TRUWBO PT. 

01614103 
30-JAN-96 

VALUE PUAL UNITS 

OR B= E 

-U 
-U 

25; ; 
- u 
-u 
-U 
- u 
- u 
- u 
- u 

wf kg 
us/ kg 
w/kg 
w/kg 
w/kg 
w/kg 
Wkg 
w/kg 
w/kg 
w/kg 
w/kg 

DL 

191 w/kg 

.29 BN mg/kg 
3.9 w/kg 
5.9 s w/kg 

17.1 w/kg 



09/05/96 KEY VEST SOIL SAMPLES 08:28:31 
Uaste Oil Group 

Lab Sample Nunber: 9601234 9601235 9601236 9601237 
Site TRUMBO PT. TRUMBO PT. TRUMBO PT. TRUMBO PT. 

Locator 01814203 01814303 01814403 OlBl4503 
Collect Date: 30-JAN-96 30-JAN-96 31-JAN-96 31-JAN-96 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS DL VALUE QUAL UNITS DL 

OR B= 

41.2 

.3 BN 
4.4 

14:: 

m/kg 

mg/kg 
w/kg 
w/kg 
w/kg 

62.4 m/kg 

.26 BN mg/kg 
3.7 n-a/kg 
4.8 S m/kg 

12.7 mg/kg 



09/05/96 KEY WEST SOIL SAMPLES 08:28:31 
Waste Oil Group 

Lab Sample Nuder: 9601238 
Site TRUMBO PT. 

Locator 01814603 
Collect Date: 31-JAN-96 

VALUE PUAL UNITS DL 

9601239 
TRUMBO PT. 

01e14703 
31-JAN-96 

VALUE PUAL UNITS DL 

Chromiuni 

OR 

9601240 9601241 
TRUMBO PT. TRUMBO PT. 

01814803 OlBl4803D 
31-JAN-96 31-JAN-96 

VALUE PUAL UNITS DL VALUE PUAL UNITS DL 

46 m/kg 

.41 BN z:s :*; + 
14:4 

w/kg 
m/kg 

30.1 w/kg 

.I6 BN m/kg 

5.2 s 
w/kg 

6:1 
m/kg 
m/kg 



09/05/96 KEY WEST SOIL SAMPLES 08:28:31 
Uaste Oil Group 

Lab Sample Nmber: 9601242 
Site TRUMBO PT. 

Locator 01814903 
Collect Date: 31-JAN-96 

VALUE PUAL UNITS DL 

9601243 9601244 9601245 
TRUMBO PT. TRUMBO PT. TRUHBO PT. 

OlBl5203 01B15003 01615103 
31-JAN-96 31-JAN-96 31-JAN-96 

VALUE PUAL UNITS DL VALUE PUAL UNITS DL VALUE QUAL UNITS DL 

OR B= 

52 w/kg - u mg/kg 32.4 

-23 BN ::z 3 
6.1 S mg/kg 

14.3 w/kg 

.I7 BN m/kg 
3.5 m/kg 

11.5 + w/kg 
15 w/h 



09/05/96 KEY VEST SOIL SAMPLES 08:28:31 
Waste Oil Group 

Lab Samde Nunber: 9601246 9601247 
Site 

Locator 
TRUMBO PT. 

01815303 
TRUMBO PT. 

01815403 
Collect Date: 31-JAN-96 31-JAN-96 

VALUE PUAL UNITS OL VALUE QUAL UNITS DL 

9601248 9601249 
TRUMBO PT. TRUMBO PT. 

01815503 01815503D 
31-JAN-96 31-JAN-96 

VALUE PUAL UNITS DL VALUE QUAL UNITS DL 

.17 EN 
2.7 
2.3 S 
2.1 

iv/kg -U w/kg 33.4 

.I6 EN ms/ks 
2.9 m/kg 
6.4 + nWks 
4.9 mg/kg 



09/05/96 KEY WEST SOIL SAMPLES 08:28:31 
Uaste Oil Group 

Lab Sample Nmber: 9601250 9601250DL 9601251 9601252 
Site TRUMBO PT. TRW460 PT. TRUMBO PT. TRUHBO PT. 

Locator 01615603 01815603 01815703 01815803 
Collect Date: 31-JAN-96 31-JAN-96 31-JAN-96 Ol-FEE-96 

VALUE PUAL UNITS DL VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS DL 

OR 

9300 ii 
-u 

2100 i 

24; :J 
- u 
-u 
-U 
- u 

w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 

B= 

-U Wkg 34.1 

.I8 EN mg/kg 
4.3 Wkg 
1.6 + m/kg 
2.3 m/kg 



t 
B I 

09josj96 KEY UEST SOIL SAMPLES 08:28:31 
Uaste Oil Group 

Lab Sample Number: 9601400 9601401 
Site TRUMBO PT. TRUMBO PT. 

Locator 01816603 01616702 
Collect Date: OS-FEE-96 OS-FEE-96 

VALUE PUAL UNITS DL VALUE QUAL UNITS DL 

9601402 9601403 
TRUMBO PT. TRUMBO PT. 

01816802 01816902 
06-FEE-96 06-FEE-96 

VALUE PUAL UNITS DL VALUE PUAL UNITS 

OR B= ESTItiATED VALUE 

540 
680 
190 
580 

280 
390 
180 
230 

w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 

117 

16.8 
67.8 

1 

2.8 

6 ug/ 1 
6 ug/ 1 
UN ug/ 1 
U ug/ 1 
6 ug/ 1 
U w/L 

m/kg 58 m/kg 

.99 N m/kg 
11.8 m/kg 
3.5 ES w/kg 

12.8 E m/kg 

DL 
- 



09/05/96 KEY WEST SOIL SAMPLES 08:28:31 
Uaste Oil Group 

Lab Sample Nuker: 9601404 9601404RE 9601405 9601406 
Site TRUMBO PT. TRUMBO PT. TRUMBO PT. TRUMBO PT. 

Locator 01617002 01817002 01817101 01817203 
Collect Date: 06. FEE-96 06-FEE-96 06-FEE-96 06-FEE-96 

VALUE PUAL UNITS DL VALUE PUAL UNITS OL VALUE QUAL UNITS DL VALUE PUAL UNITS DL 

- u 
-u 
- u 
-U 
- u 
-U 
- u 
-u 

350 ‘: 
- u 

OR B= 

w/kg 
wf kg 
w/kg 
w/kg 
ug/ kg 
w/kg 
w/kg 
w/kg 
w/kg 
ug/ kg 
ug/ ks 

1170 w/h 

.I8 EN mg/kg 
3.2 Wks 
.62 BU w/kg 
2.4 E m/kg 



i 

09/05/96 KEY UEST SOIL SAMPLES 08:28:31 
Waste Oil Group 

Lab Sample N&r: 9601407 9601408 9601409 9601410 
Site TRUMBO PT. TRUMBO PT. TRUMBO PT. TRUMBO PT. 

Locator 01817302 01617403 01617502 01817602 
Co1 lect Date: 06-FEE-96 06-FEE-96 06-FEE-96 06-FEE-96 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS DL VALUE PUAL UNITS DL 

87.2 w/kg 

.17 EN mgjkg 
1.9 w/kg 
.47 Bu W;; 
6.5 E 



09/05/96 KEY WEST SOIL SAMPLES 08:28:31 
Waste Oil Group 

Lab Sample #u&et-: 9601411 
Site TRUMBO PT. 

Locator 01817702 
Collect Date: 07-FEE-96 

VALUE PUAL UNITS DL 

OR B= 

VA1 
- 

9601412 
TRUMBO PT. 

01817802 
07-FEE-96 

.UE QUAL UNITS DL 

9603648 
TRUMBO PT. 

01822303 
26-MAR-96 

VALUE QUAL UNITS DL VALUE 

5320 w/kg 

.29 EN m/kg 
22.9 m/kg 

.59 BU ;a;; 
146 E 

9603649 
TRUMBO PT. 

01822402 
26-HAR-96 
PUAL UNITS DL 

n-a/kg 

.I3 UN mg/kg 
2.5 N Wb 
2.1 NS mg/kg 
8.3 w/kg 



‘, 
\ 
h 

09/05/96 KEY WEST SOIL SAMPLES 08:28:31 
Uaste Oil Group 

Lab Sample Number: 9603650 9603651 9603652 9603653 
Site TRUMBO PT. TRUMBO PT. TRUMBO PT. TRW460 PT. 

Locator 01622502 01822602 01622703 01822803 
Collect Date: 26-MAR-96 26-MAR-96 26-MAR-96 26-MAR-96 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS DL 

390 m/kg 

.13 UN 
2.7 N 
2.1 NS 
1.8 

- u w/kg 33.6 

.I2 UN q/kg 
3.5 N mg/kg 
1.4 NS mg/kg 
1.6 S w/kg 

OR 



09/05/96 KEY UEST SOIL SAMPLES 08:28:31 
Waste Oil Group 

Lab Sarrple Ntir: 9603654 9603655 
Site TRUMBO PT. TRUMBO PT. 

locator 01822902 OlB23002 
Collect Date: 26-WAR-96 26-MAR-96 

VALUE PUAL UNITS DL VALUE QUAL UNITS DL 

52.8 

.13 UN 
3.2 N 

3 N+ 
6.7 E 



ABB ENVIRONMENTAL SERVICES. INC. SDG # __.- -- _._-_ VW- . . ---r, 

rask Order& 095 PROJECT NAME* /$A3 dE$f de7 ’ 
W 7E87 CODE8 

~flwYlL30 pohJr Jbt- GH+f. 
, ? 3 I I b 7 b 

SITE NAME: 
lob #: 8s0b. 33 PROJECT MANAGER: M&f.& Pj&iA, 

COPY TO: 
Mice Ph b: @‘i 

i.bt? I=&;?-T 
,REQ. COMPLETION DATE: /4 j&J-r/5 

&S J A0224 
TOTAL Q \ k! Q 

lo%p - 1293 mNr\.S‘L * 
SAMPLE SAMPLE SAMPlJz M SAMPLE 

%ld Olflce Ph #: 
TAIN s ,, 

rg % 

lM BATUI NO: 
IDENTIx3l DATE TIME A TYPE T Em3 

/ TCDI 

A 0 n c -? l” 

LAncux 
PMAhiMETEn 

----- 
-------__--- 

TiimP Bwt - - + - 1 
- -- ---- 

rOTAL PARAMETERS PER COLUMN 

‘“““:&L $4qf?&.ES ti I&? I& COMMEN18: 

Q%&f- 

RECEIVED BY: RECEIVEDBY: DATE 1lME 

. g-A-96 Km , 

1Et(hWlSllE00Y: DAIE TIME RECEIVED BY: 
6 

flELINWISllEOBY: OAIE IIME flECENEDEY: OAlE TIME 

Il~IPPINOA~BiieL NUMlBW: 

““;‘/ ’ +?” 8NlPPED VIAI ~-&)&?.,@es ep4e.E c 
‘. 

--_.-..^.. ^ -̂- . .^I.__.. -.... _ _^_.. ._- -_ 



c ihanterra 

.EIYVi~OIX??~fd 

EXECUTIVE s-uMMARY - Detedion HIigMghts 

Services 

B6H030106 

PAWMETER 
REPORTING 

RESULT LIMIT UNIT MFYI'HOD 

OlB15602 07/31/96 08:38 

TPH (CB-C40) 
Total recoverable 

petroleum hydrocarbons 
Percent Solids 

110 

30 

79.0 

OlB22902 07/31/96 09:20 

TPH (C8-C40) 
Total recoverable 

petroleum hydrocarbons 
Percent Solids 

180 120 
420 58 

85.7 

OlE23902 07/31/96 lo:35 

TPH (C8-C40) 
Total recoverable 

petroleum hydrocarbons 
Percent Solids 

200 
1100 

94.0 

OlB24002 07/31/96 Xl:50 

Percent Solids 69.0 

OlGO7402 08/02/96 08:30 

Benzene 57 
Ethylbenzene 3.1 
Xylenes (total) 6.5 

. 

13 
13 

0.10 

0.10 

110 
110 

0.10 

0.10 

1.0 
1.0 
1.0 

mg/kg 
mg/kg 

% 

ng/kg 
v/kg 

% 

x&/kg 
rig/W 

% 

% 

w/L 
w/L 
w/L 

FL-DSP FL-PRO 
MCAWII 418.1 

MCAWW 160.3 MOD 

FL-DEP FL-PRO 
MCAWW 418.1 

MCFWW 160.3 MOD 

FL-DEP FL-PRO 
MCAWW 418.1 

MCAWW 160.3 MOD 

MCAWW 160.3 MOD 

CFR136A 602 
CFR136A 602 
CFR136A 602 



APPENDIX E 

GROUNDWATER SAMPLE ANALYTICAL DATA 



ABB ENVIRONMENTAL SERVICES. INC. 

I 

FielelOMiMi Ph U: 
LAB BATCH NO: 

SDG # COC# jljpq$ c 

Task Order #: 095 PROJECT NAME. &?5 KEY dEsr 
T LB TESTsCODES I 1 

SITENAME: *~4mdb f&k7 F;ltz - 
- C 

Job #: $506. 33 PROJECT MANAGER: fl@&( jljdD‘n/ 
COPYTO: 3% /-u~ITT 
,REQ. COMPIJZTION DATE: S-JC rOTAl L 4 

SAMPLE SAMPLE SAMPLE TAIN 
IDENTFIER DATE TIME ERS LABaIDE 

. ‘NIAMETER 

METNOD 

3ESERVATNE 

I , I VOLUME Comments 
3 3- I I 

3 3 
3 3 

I 
. __, bz 2 

. 
1 

. 23 z 
+ 

I 

I z 2 
1- 

NEESA 0’2 LEVEL 
I 

SHIPPINGARBILL NUIBW: 

DATE TIME 

RECEIVEDBY: RELIN(WISHEO BY: OATE TIME RECENEOSY: , DATE TIME 

DATE TIME RELINCIUISHEOBY: DATE TIME RECEIVEI BY: DATE TIME 

, 
SHIPPED VIA: 

W HlTE,‘YELLLW COPY - IBORATfXY PINK COPY - &3S- ES PAGE a p 



\BB ENVIRONMENTAL SERVICES, INC. 
‘ask Order At:@?5 PROJECT NAME: /%c&c/@v LJa7-- 

SITE NAME: r//m& p&t e’7-Kg-@- 
lob X: wt. 3 PROJECT MANAGER: /nA/k V;bh-/J 

COPY TO: && /= 
Mice Ph #:(9&f) REQ. COMPLETION I 

~s&-/iY3- 
$l;Of$e Ph At: 

SAMPLE 

IDENTFIER 

2s 3-m& 3 
Commenb 

lOTAL PARAhWfERS PER COIJJMN 

qoTESz 5coo/u(s A5 zs-r&*p/# 

I NEESAQC LEVEL 

- - . 
RECEIVED BY: RELINWISHEDBY: DATE TIME RECEl’&DiY:- - DATE TIME 

1 LAB BATM NO: 

‘RESERVATNE 

Comments 

RECEIVEJBY: RELIN(XIISHE0 BY: DATE TIME RECEIVED BY: DATE TIME 

I I 

PHIPPINOAHSILL NULBW: 

VHITEWELLCW COPY - VBOIATCRY PINK COPV - mS- ES 



cot # \BB ENVIRONMENTAL SERVICES, INC. 
‘ask Order #: 075 PROJECT NAME: Ah5 Id-$ la57 

SITE NAME: ?-if?um& Cb,“V. t+fl f%@fi 
ob #: 8 so(,, 33 PROJECT MANAGER: 

, COPY TO: $6 l42% T)rQLl;t) 
Mice Ph #: &=‘4, REQ. COMPlJiTlON I >4R3 

GS(, -1273 
SAMPLE 

leld Office Ph #: 

I 

IOENTFIER 

C3~5~ 

SAMPLE 

TIME 

T LA3 =T CODES 

‘OTAI 

CON 

TAIN 

ERS 

A0116 

LA6 EATM NO: 

LABMOE 

‘ARAMETER 

MEnmo 

IESERVATNE 

VOIJJME Comments 
2 

z z 

z i 
-.L 

&d YS 

a!?..E 

//3a 

I, r , 
RECEIVEI BY 

Y:m$@Ytd z+wl, a.&&- T&b.& 
RELINCUISH OATE TIME AECENED BY: DATE TIME 

gJETEME~~ dECElVEil BY: REL~NWISHED BY: DATE TIME RECEIVED BY: DATE TIME 
, 

ELINQUISHED BY: 

HIPPINOAASILL NULBW: 

DATE TIME RECEIVED BY: RELINUJISHEOBY: DATE TIME 

I 

1 

// 

I/ 
HIWVELLCW COPV - LCBCRATORV PINK COPY - BB- ES - 



ABB ENVIRONMENTAL SERVICf3 snr, dt 

Field Office Ph #: 
LAB BATCH NO: 



4BB ENVIRONMENTAL SERVICES, INC. 
[ask Order #: 095 

Job #$?jii. 3 

315~ Ph #: wq 

65L7”129 3 

PROJECT MANAGE 

7eld Office Ph #: 

305~293- 
&%3 

rOTAL PARAMEIERS PER COLUMN I I I 1 I I I HOTIES: 
g-yp&$Y--&~ GUS~\l~~~3ac7- 

< 
FZg.&/= R=py>&. AElINWISHEOSY: DATE TIME RECEIVED BY: DATE TIME 

/ 
\ 

CRATE TIME fqxxtvm BY: RELINQUISHEOBY: DATE TIME RECEIVED BY: OATE TIME 

lf-/0+% /B@ 
DATE TIME RECEtirn BY: AELINUJISHEOBY: DATE TIME IitctlYEo BY: “Lilt ---- TiUE 

fl&Y-ll*96 9J: 
3HIPPINOARBlLL NULBW: 

8HlPPEOVlk Fm m # sz&@ mk 39/ 
#HIWYELLM COPY - WCRATCCIY PINK COPY - MS- ES PAOE / CF 7 

1 LM TEST CODE 
I D 

I A 0118 
\ 

LAE BATCH NO: 

LAECOOE 

PARRAMRER 

YERIM 

,& PRESERVATNE . 

VOLUME Commenta 

Q.L 

7---c---- 



4BB ENVIRONMENTAL SERVICES, INC. 
rask Order #: 075 PROJECT 

Job X: @&. 33 
3fice Ph At: YOq 

I%- 1293 
SAMFtE SAMPLE SAMPLE M SAMF’LE 

7eld Office Ph #: lOENTFlER DATE TIME A TYPE T 

TCGI 

R 0 R c 

I MA S 

Cammenh X P B ‘Y/N) 

T 
I 

rOTAl 

CON 

TAIN 

ERS 

8 

-7- 

8 

z 

2 

x 

SDG # cot # 
Lile TESTCODES T 

A 0119 
LAB BATCH NO: 

UBCXIOE 

PARAMETER 

METHoo 

‘RESERVATNE 
Comments 

rOTAL PARAMETERS PER COLUMN 
I NOTES: 

NEESAOC LEVEL 

WHITVIELL(M COPY - LZBCXIATOIY PINK COPY - mfJ- ES PAOE& & 



ABB ENVIRONMENTAL SERVICES, INC. SDG # 3 COC# 

Task Order #:895 I I 

M SAMPLE 

T C 0 I 

tw 
I 

xNg22 I I2 

TOTAL PAflAMEiERS PER COLUMN 
NOTES: 

A0120 

NEESA OC LEVEL 

I 
RECEIVED BY: REClNCWlSHED BY: DATE TiME RECEIVL-XJBY: DATE TIYE 

RELlNUJlSHED8Y: DATE TIME RECENEISY: DtTE TIME 

RECENm8Y: AE?lN(W,S”E08Y DATE TIME RECEIVEI BY: DATE TIME 

I 

I 
SHIPPED VIA’ 

WHl7GYELLW COPV - VBceATOAV PINK COPV - BE- ES PAOE~ff _G- 



SDG # 2 COC# 
IA3 TEST CODE& 

I 

NMENTAL SERVICES, INC. 
l- ‘ROJECT NAME: M s r(~ u&-- 

IITE NAME: %-bt&o ?f-. 2 af hrh\ 
PROJECT M@AGER: mk I);b/h 
COPY TO: Joe FL( ;+t- 
REQ. ~OMPETION IATE: 5 

II - 

T 

I 

C 

S 

fin) - 

ii 

i 

2 

CON 

TAIN 

ERS 

- 

SAMPLE SAMPLE 

KIENTFIER DATE 

I ??L 

4-H g 
8 
2?- 
- 

q-1 ( 

q -II 

y-rc 
4-If 

8 - 
8 
B - 
22 
8 - 

, 

n 

rOTAL PARAhElERS PER COLUMN 

ELlNCUlSHEDBY: 

PHIPPINGA‘WILL NUYBW: 

Txnf OC~~ULV- l-2 
-p},(LA C.-A ~~-crt~~~ . 

h.Jstcc~ ScDss. iw 
AELINCUISHEDSV: DATE TIME RECEIVEI BY: DATE TIME 

DATE TIME RECENED BY: RELINCUISHEOSY: DATE TIME RECENED BY: WTE TIME 

RECEIVED BY: RELINCUISNEDBV: DATE TIME ,,R CEIVEDSV’ DATE TIME 

j%lli2tfl~~~.l-rsc,Io~ 

// 



ABB ENVIRONMENTAL SERVICFS- nnc a 

SAMPLE SAMPLE M SAMPLE 

TYPE T ERS 

TCGl 
A 0 R c 

x P B Y/NJ 

LAB BATCH NO: 

IJaaxJE 

PNMMETEU 
Mfzrlioo 

PRESERVATIVE 

/ RECENED BY: RELlNWIHEOBY: DATE TIME RECENED BY: DAlE TIME 

~ RELINQUl8HEOBV: DATE TIME AECENED By: DATE TIME 

HlPPlNoIABlLL NUUBW: / 

SHIPPEOVU: j?jjm - Ex & g%z+dx8y @.3/ 

,. ,.,,. e.a,,-.,-., ^ .̂..Y . a-.--., - . . . . - ---._ -- -- 



Y 
ABB ENVIRONMENTAL SERVICES. INC. SDG # -?COC# cknc~c hlYuivN~3- 
Task Order #: 095 

Job X: @5@&, 33 
Office Ph #: ‘&cl/ 

. 1-v” &.I 
VB TEST CODES \ 

1 2 5 4 I 7 8 

A0082 
SAMPLE SAMPLE M SAMPCE 

TIME A TYPE T ERS 
T CG I 

R 0 R c 
I MA S 

P B V/N) 

LAB BATal NO: 

LABCODE 

PARAMETER 
METHoo 

PRESEFIVATIVE 
VOLUME Comments 

.- 

rOTAL PARAMETERS PER COLUMN 
JOTES: 

, NEESA 0’2 LEVEL 

;AMPLel BY: 
by 5/G/i% wtU=J OD 

’ RELINWISHEDBV: DATE TIME RECEN6J BY: DATE TIME 

RECENQ BY: RELINWISHEDBV: DATE IIME RECENB) BY: DATE TIME 

RELINCUISHEO BY: DATE TIME RECEIVED BY: OATE TlhE-- 

SHIPPED VIA: 

‘HITWELLW COW - LCBORATaV PINK COPV - mB- ES 
a_^- I- 4 



- 
- 

a 

22-k 

d&
 

Y
 



s \ \ 

- 
- 

d - 
s - 

- - V
I 

A
 

f%
 

b 7 

x 
Y 





i ‘t \ 
07/29/96 KEY UEST GROUNDUATh kD QA/QC SAMPLES 12:16:39 

j- 

".F?OSENE ANALYTICAL GROUP 

Lab Sample Number: 9604565 9604651 9604655 9604206 
Site TRUMBO PT. TRUMBO PT. TRUMBO PT. TRUMBO PT. 

Locator OlGOOlOl 01G00201 01G00301 OlG00401 
Collect Date: lo-APR-96 ll-APR-96 11-APR-96 02-APR-96 

VALUE QUAL UNITS VALUE PUAL UNITS VALUE QUAL UNITS VALUE 9UAL UNITS 

usi 1 
ug/ 1 
u9/ 1 
u9/ 1 
u9/ 1 
w/l 
ug/ 1 

us/ 1 
u9/ 1 
u9/ I 
u9/1 
q/l 
u9/ 1 
us/ 1 
u9/1 
ug/l 
ug/l 
ugf 1 

-U 
-U 
- u 

:y 

:; 

-U 
- u 

-II 
-u 
*U 
- u 
- u 
- u 
- u 
-U 
- u 
-U 
- u 

1.1 

1UU 

u9/1 
ug/ 1 
us/L 
us!/1 
u9/L 
u9/ 1 
us/ 1 
Udl 

W/l 

usI1 

- u 
- u 
- u 
-u 
- u 
- u 
- u 
- u 
- u 
- u 
- u 
- u 
- u 
- u 
- u 

- u 
- u 
- u 
- u 
- u 
- u 
- u 
- u 
- u 
- u 
- u 

- u 

5 UN 

-U 
- u 
- u 
- u 

1.6 
- u 
- u 
- u 
-u 

910 E 
170 
2.5 

2.: 
- u 

6.7 
32 
25 

1.9 
1.3 

31: 
- u 
- u 
- u 
-U 

- u 

- u 

u9/ 1 
u9/ 1 
ug/ 1 
u9/ 1 
ug/ 1 
u9/ 1 
u9/ 1 
u9/ 1 
us/ 1 
u9/1 
u9/ 1 
u9/ 1 
u9/ 1 
u9/ 1 
u9/ 1 

u9/ 1 
u9/1 
u9/ 1 
u9/ 1 
u9/ 1 
u9/ 1 
u9/ 1 
u9/1 
u9/ 1 
u9/1 
u9/ 1 

m9/1 

u9/ 1 



07/29/96 KEY VEST GRWNDUATER AND CIA/W SAMPLES 12:16:39 
KEROSENE ANALYTICAL GROUP 

Lab Sample Nuder: 9604206DL 96042068 9604212 9604205 
Site TRUMBO PT. TRUMBO PT. TRUMBO PT. TRUMBO PT. 

Locator 01G00401 OlG004OlD OlGOO501 01G00601 
Collect Date: 02-APR-96 02-APR-96 03-APR.96 02.APR-96 

VALUE PUAL UNITS VALUE PUAL UNITS VALUE PUAL UNITS VALUE PUAL UNITS 

-u 
- u 
- u 
-U 
- u 
-u 
- u 
- u 
- u 

990 
190 
2.2 
8.8 
2.6 

- u 

7.1 
4.1 

5”: 
2:1 

16 
2.5 

- u 
- u 
-u 
- u 

-U 

- u 

-U 
-U 
- u 
-U 
-U 
-U 
- u 
- u 
- u 
-U 
-u 
-u 
-U 
- u 
- u 

-U 
-U 
- u 
-u 
-U 
-U 
- u 
- u 
-U 
- u 
- u 

- u 

1.4 BS 

u9/1 
u9/ 1 
u9/ 1 
ug/ 1 
us/ 1 
u9/ 1 
u9/ 1 
u9/ 1 
u9/ 1 
ug/ 1 
u9/1 
u9/ 1 
u9/ 1 
u9/ 1 
u9/ 1 

u9/ 1 
ug/ 1 
u9/ 1 
u9/ 1 
u9/ 1 
u9/ 1 
u9/ 1 
u9/ 1 
us/ 1 
ug/ 1 
u9/ 1 

mg/l 

u9/ 1 



07/29/96 KEY UEST GROUNDWATER AND QA/QC SAMPLES 12:16:39 
KEROSENE ANALYTICAL GRWP 

Lab Sample N&w: 9604208 9604204 
Site TRUMBO PT. TRUMBO PT. 

Locator 01 GO0701 01G00801 
Co1 lect Date: 02-APR.96 02-APR.96 

VALUE QUAL UNITS VALUE PUAL UNITS 

9604209 9604213 
TRUMBO PT. TRUMBO PT. 

01GOO901 OlGOlOOl 
02.APR.96 03-APR-96 

VALUE PUAL UNITS VALUE OUAL UNITS 

- u 
- u 
- u 
- u 
-U 
- u 
- u 
- u 
- u 

19 
- u 
-U 

3.2 
- u 
- u 

1 
3.2 

- u 
1.8 

- u 
- u 
- u 

1.4 
- u 
- u 
- u 

u9/ 1 
u9/1 
u9/ 1 
u9/ 1 
u9/1 
u9/ 1 
ug/l 
us/l 
u9/ 1 
u9/ 1 
u9/ 1 
u9/ 1 
u9/ 1 
u9/ 1 
u9/ 1 

u9/ 1 
ug/ 1 
ugfl 
u9/ 1 
u9/ 1 
u9/ 1 
u9/ 1 
ugfl 
u9/1 
u9/ 1 
u9/ 1 

W/l 

u9/ 1 

- u 
-u 
- u 
-U 
- u 
-u 
- u 
-U 
- u 
- u 
-u 
-u 
-u 
-U 
- u 

-u 
-U 
- u 
- u 
- u 
- u 
-U 
- u 
-U 
- u 
- u 

- u 

- u 

u9/ 1 
ug/ 1 
u9/ 1 
u9/ 1 
u9/1 
u9/ 1 
us/ ’ 
u9/ 1 
us/ 1 
us/ 1 
u9/ 1 
u9/ 1 
w/ 1 
u9/ 1 
u9/ 1 

u9/ 1 
u9/ ’ 
u9/ 1 
u9/ 1 
us/ 1 
u9/ 1 
u9/ 1 
u9/ 1 
U9fl 
ugf 1 
u9/ 1 

W/l 

u9/ 1 



07/29/96 KEY VEST GROUNDUATER AND PA/PC SAMPLES 12:16:39 
KEROSENE ANALYTICAL GROUP 

Lab Sample Number: 9604211 9604214 9604836 9604837 
Site TRUMBO PT. TRUMBO PT. TRUMBO PT. TRUMBO PT. 

Locator 01G01’0’ 01G01201 01G01501 01G01501D 
Collect Date: 03-APR-96 03-APR-96 12.APR.96 12-APR.96 

VALUE PUAL UNITS VALUE QUAL UNITS VALUE PUAL UNITS VALUE PUAL UNITS 

3.3 
- u 
-U 
-u 
-U 
- u 

6.2 
1.1 

-U 
-U 

7': 
i0 
39 

- u 

ii 
49 

2.9 
-u 

2.5 
1 
- u 
- u 

:; 

- u 

1 UNU 

u9fl 
ugfl 
u9fl 
ugf 1 
us/ 1 
u9/ 1 
u9/ 1 
u9/ 1 
us/L 
u9/ 1 
u9/ 1 
u9fl 
us/l 
u9/ 1 
u9/ 1 

ugf 1 
us/ 1 
u9/ 1 
u9/ 1 
u9/ 1 
u9/ 1 
u9/ 1 
ugf 1 
us/l 
ugf 1 
u9fl 

mgfl 

u9/ 1 



07/29/96 KEY WEST GROLINDUATER A;(D PA/W SAMPLES 12:16:39 
! 

KEROSENE ANALYTICAL GROUP 

Lab Sample #u&et-: 9604829 9604644 9604488 9604485 
Site TRUMBO PT. TRUMBO PT. TRUMBO PT. TRUMBO PT. 

Locator 01G01601 01G01901 01602001 01602101 
Collect Date: II-APR-96 IO-APR-96 08-APR-96 08.APR-96 

VALUE PUAL UNITS VALUE PUAL UNITS VALUE WAL UNITS VALUE QUAL UNITS 

OiJlArrcs POLYNUCLEAR AR 
Naphthalene 
2 -Methylnaphthalene 

thalene 
ne 

1-!~ethjdna$ 
Acenaphthyle 
Acenaphthene 
Fluorene 
Phinaiithrene 
Anthrecene 
Fluoranthene 
Pyrene 
Chkysene 

TRPH . 
Total petrbleun hydkcarbons 

EDB 

LEAD 

-U u9/1 
-U u9fl 
-U ug/l 
- u us/l 

. 

JNU WI/l 

- u 
-u 
-u 
-u 
-U 
- u 
- u 
- u 
- u 
- u 
- u 
- u 
-u 
- u 
- u 

- u 
- u 
- u 
-U 
- u 
-U 
- u 
-u 
-U 
- u 
- u 

-U 

1 UN 

u9/ 1 
u9/ 1 
us/ 1 
ugf 1 
us/ 1 
us/l 
us/l 
ugf 1 
us/ 1 
us/l 
u9/ 1 
u9fl 
ugf 1 
u9/ 1 
u9/ 1 

u9/ 1 
u9fl 
u9/ 1 
u9/ 1 
u9/ 1 
ugf 1 
I.491 1 
u9/ 1 
u9/ 1 
u9/ 1 
u9fl 

m/l 

- u 
-U 
-u 
-u 
- u 
-U 
- u 
-u 
-U 
- u 
- u 
-U 
- u 
- u 
- u 

-U 
- u 
- u 
- u 
- u 
- u 
- u 
-u 
- u 
- u 
- u 

- u 

1 UNU 

us/ 1 
u9/ 1 
ugf 1 
us/ 1 
u9/ 1 
u9/ 1 
ugfl 
w/l 
u9/ 1 
ugfl 
u9/ 1 
w/l 
us/ 1 
u9/1 
ugfl 

us/l 
u9/ 1 
U9fl 
us/l 
u9/1 
u9/ 1 
ug/l 
U9fl 
us/l 
ug/ 1 
u9fl 



07f29f96 KEY WEST GR~UNDUATER AND aAfac SAMPLES 12:16:39 
KEROSENE ANALYTICAL GRWP 

Lab Sample Nwber: 9604215 9604216 9604478 9604474 
Site TRUMBO PT. TRUMBO PT. TRUMBO PT. TRUMBO PT. 

Locator OlG02201 OlG02301 OlGO2901 01603001 
Collect Date: 03-APR-96 03.APR-96 OB-APR-96 08-APR.96 

VALUE PUAL UNITS VALUE PUAL UNITS VALUE QUAL UNITS VALUE PUAL UNITS 

-u G/l 
-U ug/ 1 

-u us/ 1 
-U us/ 1 
-U ugf 1 
-u 09/l 

:; 
u9/ 1 
u9/ 1 

-u u9/ ’ 
-U u9/ 1 
-u U9fl 

1; 
ugfl 
w/ 1 

-U fwfl 

-U us/l 

-U 
- u 
- u 
-U 
-U 
- u 
- u 
- u 
- u 
-U 
-U 
-U 
-U 
- u 
- u 

- u 
- u 
- u 
-U 
- u 
-U 
- u 
- u 
- u 
-U 
- u 

-U 

-U 1 UNU 

ugf 1 
u9/ 1 
u9/ 1 
u9/ 1 
ugf 1 
u9/ 1 
ugf 1 
u9/ 1 
ugf 1 
u9/ 1 
u9/ 1 
us/ 1 
ugf 1 
u9/ 1 
u9/ 1 

u9/ 1 
u9/ 1 
ug/ 1 
u9/ 1 
ugf 1 
us/ 1 
ug/ 1 
u9/ 1 
u9/ 1 
u9/ 1 
u9/ 1 

W/l 

u9/ 1 



i, .‘: 
! : 

_. 
07/29/96 KEY VEST GROUNDUATER A‘iD QAfQC SAMPLES 12:16:39 

i 

KEROSENE ANALYTICAL GRWP 

Lab Sample Nuker: 9604475 9604476 9604646 9604649 
Site TRUMBO PT. TRUMBO PT. TRUMBO PT. TRUMBO PT. 

Locator OlG0300’D 01G03301 01GO3401 01G03501 
Collect Date: 08-APR-96 08-APR-96 10.APR-96 ll-APR.96 

VALUE QUAL UNITS VALUE PUAL UNITS VALUE PUAL UNITS VALUE QUAL UNITS 

- u 

-U ug/ 1 
-U u9/ I 
- u Uifl 
- u u9/ 1 

us/ 1 
u9/ 1 
us/ 1 
ug/ 1 
u9/ 1 
ug/l 

- u u9/ 1 

- u 
- u 

1.6 
-u 
-u 
-u 

- u 
- u 
- u 

1.1 
- u 
-u 
- u 
- u 
- u 
-u 
- u 

-U 

5 UN 

u9/ 1 
us/ 1 
us/ 1 
u9fl 
u9/ 1 
us/l 
U9fl 
u9/ 1 
u9/ 1 
us/ 1 
u9/ 1 
us/ 1 
WI 1 
ug/l 
u9/ 1 

ugf 1 
us/ 1 
us/l 
u9/ 1 
u9fl 
ug/ 1 
u9/ 1 
u9/ 1 
ugf 1 
ugf 1 
us/l 

&l/l 

us/ 1 

-U 
-U 
- u 
- u 
-u 
-u 
-U 
-u 
-u 
1 
- u 

2.4 
- u 
-U 
-U 

-U 
-U 
-U 
-U 
-U 
-U 

1.5 
- u 
-u 
-U 
-U 

-U 

1 UN 

us/l 
u9fl 
u9/ 1 
u9/ 1 
ugfl 
u9fl 
u9/ 1 
us/l 
ugf 1 
u9/ 1 
u9/ 1 
u9/1 
u9/ 1 
u9fl 
u9/1 

u9/ 1 
ugfl 
u9fl 
ugf 1 
u9/1 
u9/ 1 
u9/ 1 
u9/ 1 
ugf 1 
u9/1 
u9fl 

ml1 

u9fl 



07/29/96 KEY WEST GROUNDUATER AND PA/W SAMPLES 12:16:39 
KEROSENE ANALYTICAL GRWP 

Lab Sample Nwber: 9604824 9604552 9604833 960455 1 
Site TRUMBO PT. TRUMBO PT. TRUMBO PT. TRUMBO PT. 

Locator OlG03601 OlGO3701 OlGO3801 OlGO3901 
Collect Date: ll-APR-96 09-APR.96 12-APR-96 09.APR-96 

VALUE PUAL UNITS VALUE PUAL UNITS VALUE QUAL UNITS VALUE PUAL UNITS 

” 

Ei'A 60;/602 .. " ,,. 
l,l-Dichlkoethknk " 
1,2-Dichlorobentene 
Bromodichloromethane 
Bromoform " 
Chlorobenzen& 
Oibromochloromethem 
Tetrachloroethine. 
Trichloroethene 
Trichlorofluoromethan&. 
Benzene 
Ethylbenrene 
Toluene 
m-xylene and p-Xylene 
o-Xylene 
Methyl tert-butyl ether 

POLYNUCLEAR AROMATlCS 
Naphthalene 
2-Mdhylnaphthalene 
1-Methylnaphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanttirkne 
Anthracene 
Fluoranthene 
Pyrene 
Chrysene 

TRPH "' 
Total petroleun hydrocarbons 

EDB 

LEAD 

-U u9/ 1 

E 
ug/ L 

2:3 
ugfl 
u9/ 1 

1.5 u9fl 
-U Udfl 

-u ua 1 
1:: ug/ 1 

us/ 1 

-U mgfl 

1 UNU ugfl 

-U 
-U 
- u 
-u 
-U 
-U 
- u 
- u 

1; 
- u 
-u 
- u 
- u 
- u 

-U 
1.3 

5 
- u 
- u 
-u 
- u 
-U 
-U 
-u 
- u 

-U 

1 uu 

ugf 1 
u9/ 1 
U9fl 
u9fl 

- Lf irg1 

:; 
U9l 
U9I 

:; 
: Vdr 
091 

-U u9, 
-U ', Wl 

'. 

u9/ 1 &. .!J “. ugl 
u9/ 1 “91 
&I/l :z .':!a, 

.. 

w/l -u &;91 . . . 

.' 

u9/ 1 1 ONU. -us/l 

.' 

-u 
-u 
- u 
-U 
-u 
-u 
- u 
- u 
-U 
-U 

2.2 
-u 
-U 
- u 
-U 

- u 
5.3 
5.4 

- u 
- u 

1.2 
2.4 

” u 
-U 

1; 

- u 

1 uu 

Udfl 
u9fl 
u9/ 1 
u9/ 1 
u9/ 1 
u9/ 1 
u9/ 1 
u9/ 1 
w/l 
ugf 1 
u9fl 
u9/ 1 
u9/ 1 
u9/ 1 
u9/ 1 

u9/ 1 
u9/ 1 
us/ 1 
u9/ 1 
u9/ 1 
u9/ 1 
ugf 1 
u9/ 1 
us/l 
u9fl 
u9/ 1 

mgfl 

ugf 1 



‘, 

j 
\ ‘1 

07/29/96 KEY UEST GROUNDUATtn ,&D PA/W SAMPLES 12:16:39 I 

KEROSENE ANALYTICAL GROUP 

Lab Sanple Number: 9604556 9604835 9604914 9604831 
Site TRUMBO PT. TRUMBO PT. TRUMBO PT. TRUMBO PT. 

Locator OlG04001 0IGO4401 OIGO46OI OIG04701 
Collect Date: IO-APR-96 I2-APR-96 12-APR-96 12-APR-96 

VALUE QUAL UNITS VALUE QUAL UNITS VALUE QUAL UNITS VALUE QUAL UNITS 

Z-kethylnaphthelene 
1-Hethylnaphthelene 
Acenaphthyle?e 
Acenaphthene 
Fluorene' 
Phenanthrene 
Anthracene 
,Flcioranthene 
Pyrene 
Chkyske 

TRPH 
Tota! petroleun hydrocarbons 

.' 
EL?l 

.' 
LEAD'.' 

. 

I UNW 

-u 
-u 
-U 
-U 
-U 
-U 
- u 
- u 
-u 
-u 
-U 
- u 
-u 
-u 
-U 

-U 
-u 
- u 
- u 
-u 
- u 

2.6 
-u 
- u 
- u 
-U 

- u 

5 UN 

w/ 1 
w/l 
UC!/ 1 
ug/ 1 
us/ 1 
ug/ 1 
w/l 
w/l 
w/l 
w/l 
ug/ 1 
WI/ 1 
ug/ 1 
l&l/ 1 
w/l 

ug/ 1 
us/ 1 
ug/ 1 
w/l 
ug/l 
ug/ 1 
WI/l 
ug/ 1 
WV 1 
UC!/ 1 
w/l 

W/l 

w/ 1 



-U 
- u 
-U 
-U 
- u 
- u 
- u 
- u 
- u 
-U 

3.6 
- u 
- u 
- u 
- u 

7.8 
91 
98 

5.6 

28 
7.7 

- u 
- u 
- u 
-U 

-u 
- u 
-U 

1:: 

-U 
-U 
- u 
-U 
- u 
-U 
- u 
-u 
- u 
-U 

- u 
-U 

I.3 
- u 
- u 
- u 
-U 
- u 
- u 
- u 
- u 

- u 

-U 

WV 1 
ug/ 1 
ug/ 1 
ug/ 1 
w/l 
ug/ 1 
WI/ 1 
ug/ 1 
WI/ 1 
w/ 1 
@I/ 1 
ug/ 1 
WI/ 1 
ug/ 1 
ug/ 1 

w/l 
us/ 1 
ug/ 1 
ug/ 1 
us/ 1 
ug/ 1 
us/ 1 
ug/ 1 
w/l 
ug/ 1 
ug/ 1 

mg/ 1 

ug/ 1 



‘? 

07/29/96 KEY VEST GROUNDUATER hD PA/PC SAMPLES 12:16:39 
i 

KEROSENE ANALYTICAL GROUP 

Lab Sample Nuher: 9604494 9604916 9604560 9604562 
Site TRUMBO PT. TRUMBO PT. TRUMBO PT. TRUHBO PT. 

Locator OIG05201 01G05301 OIGO54OI OIGO55OI 
Collect Date: 09.APR.96 12.APR.96 IO-APR.96 IO-APR.96 

VALUE QUAL UNITS VALUE ClUAL UNITS VALUE PUAL UNITS VALUE PUAL UNITS 

- u 
-u 
- u 
-u 
-U 
- u 
-u 
- u 
- u 
- u 
-u 

:; 
- u 
- u 

. u 
- u 
- u 
- u 
- u 
- u 
- u 
- u 
- u 
- u 
- u 

!i UN 

- u 
-U 
-U 
- u 
- u 
-u 
- u 
- u 
- u 

4.3 
-U 
- u 
-u 
-U 
- u 

130 
650 
970 
120 
63 

-u 
- u 

16 
- u 
-u 
- u 

157 

I.4 BU 

ug/ 1 
w/l 
ug/ I 
w/L 
WI/ 1 
ug/ 1 
us/l 
ug/ 1 
w/l 
w/l 
WI/ 1 
w/L 
WI/l 
ug/ 1 
w/l 

ug/ 1 
w/l 
w/l 
w/ 1 
ug/ 1 
ug/ 1 
WI/ 1 
ug/l 
WI/ 1 
WI/ 1 
w/l 

m/l 

w/ 1 



07/29/96 KEY WEST GROUNDWATER AND PA/PC SAMPLES 12:16:39 
KEROSENE ANALYTICAL GROUP 

Lab Sample Nuder: 9604492 9604493 9604918 9604481 
Site TRUMBO PT. TRUMBO PT. TRUMBO PT. TRUMBO PT. 

Locator OIGO56OI OIGO57OI OIGO5801 DIG05901 
Collect Date: 09.APR.96 09.APR.96 13.APR.96 08.APR.96 

VALUE QUAL UNITS VALUE PUAL UNITS VALUE PUAL UNITS VALUE PUAL UNITS 

Naphthalene 
2-Hethylnaphthalene 
j-Methylnaphthalene 
Acenephthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoretithene 
Pyrene 
Chryseiw 

TRPii 
Total petroleun hydrocarbons 

EDB; 

LEAD 

2.7 

4:: 
-u 
- u 

6.8 
2.9 

-U 
-u 
- u 
-U 

-U 

I UNU 

W/l 
w/l 
ug/ 1 
w/ 1 
w/ 1 
w/l 
w 1 
ug/ 1 
w/ 1 
ug/ 1 
WV 1 

wl 

WI/ 1 

-u 
-U 
- u 
- u 
-U 
- u 
- u 
- u 
-U 
- u 

7.5 
- u 
-u 
- u 
-U 

2.: 
8.9 

- u 
- u 
-u 
-u 
- u 
- u 
- u 
- u 

3.5 

1 UNU 

WI/ 1 
us/ 1 
w/l 
u!3/ 1 
us/ 1 
ug/ 1 
ug/ 1 
us/ 1 
Wl 
us/ 1 
w/ 1 
ug/ 1 
us/ 1 
ug/ 1 
w/ 1 

ug/ 1 
&I/ 1 
w/ 1 
w/l 
w/l 
w/ 1 
WI/ 1 
ug/ 1 
&I/ 1 
us/ 1 
us/ 1 

ms/l 

-u 
-u 
-u 
-U 
-u 
- u 
-u 
-U 
-u 
-u 
- u 
- u 
- u 
-u 
- u 

-U 
- u 
- u 
- u 
- u 
-U 
-U 
-U 
- u 
- u 
- u 

-u 

5 UN 

ug/ 1 
WI/ 1 
us/ 1 
ug/ 1 
ug/ 1 
ug/ 1 
ug/ 1 
ug/ 1 
ug/ 1 
u!3/ 1 
w/ 1 
ug/ 1 
ug/ 1 
WI/ 1 
ug/ 1 

ug/ 1 
ug/ 1 
ug/ 1 
us/ 1 
w 1 
w/ 1 
WI/ 1 
WI/ 1 
us!/ 1 
ug/ 1 
w/ 1 

m/l 

UC!/ 1 



-7, 

a 

07/29/96 KEY WEST GROUNDUATtn &D PA/W SAMPLES 12:16:39 
KEROSENE ANALYTICAL GROUP 

Lab Sample Nunber: 9604207 9604207DL 9604491 9604919 
Site TRUMBO PT. TRUMBO PT. TRUMBO PT. TRUMBO PT. 

Locator 01606001 OIGO6OOI 01G06101 OIGO6301 
Collect Date: 02.APR.96 02.APR.96 09.APR.96 13.APR.96 

VALUE PUAL UNITS VALUE QUAL UNITS VALUE QUAL UNITS VALUE PUAL UNITS 

620 
37 

- u 

3:: 
- u 

-U 
-U 
-U 
-u 
-U 
- u 
- u 
- u 
-U 
- u 
- u 
-U 
- u 
-U 
- u 

- u 

I.2 BNU 

w/ 1 
ug/ 1 
w/ 1 
w 1 
ug/ 1 
ug/ 1 
ug/ 1 
WI/ 1 
w/l 
ug/ 1 
ug/ 1 
w/l 
ug/ 1 
WI/l 
us/ 1 

usI/ 1 
w/l 
ug/ 1 
ug/ 1 
w/ 1 
w/l 
w/l 
us/ 1 
w/l 
WI/ 1 
ug/ 1 

mg/l 

w/l 



07/29/96 KEY VEST GROUNDWATER AND PA/PC SAMPLES 12:16:39 
KEROSENE ANALYTICAL GROUP 

Lab Sample Nunber: 9604828 9604484 9604648 9604920 
Site TRUMBO PT. TRUMBO PT. TRUMBO PT. TRUHBO PT. 

Locator OlGO64Ol 01G06601 OlG06701 01606801 
Collect Date: ll-APR-96 08-APR-96 IO-APR-96 13-APR-96 

VALUE PUAL UNITS VALUE DUAL UNITS VALUE PUAL UNITS VALUE QUAL UNITS 

- u 
- u 
- u 
- u 
- u 
- u 
-U 
- u 
- u 
- u 
-U 
- u 
- u 
- u 
- u 

- u 

1 UN 

:“u 
- u 
-U 
- u 
-u 
-u 
-U 
-U 
- u 
- u 
-U 

:“u 
- u 

- u 
- u 
- u 
-U 
- u 
- u 
- u 
-u 
- u 
- u 
- u 

1 UN 

ug/ 1 
us/L 
w/ 1 
ug/ 1 
w/ 1 
WI/t 
ugf 1 
us/l 
ug/ 1 
ug/ 1 
WI/ 1 
ug/ 1 
ug/ 1 
w/ 1 
WI/ 1 

ug/ 1 
ug/ 1 
ug/ 1 
ug/ 1 
ug/ 1 
WI/ 1 
ug/ 1 
ug/ 1 
w/ 1 
us/ 1 
ug/ 1 

w/l 

ug/ 1 



‘i 
.i 

“‘i 
\ 

? 
07/29/96 KEY WEST GRWNDUAT~K AND PA/W SAMPLES 12:16:39 

KEROSENE ANALYTICAL GROUP 

Lab Sample Nunbet-: 9604921 
Site TRUMBO PT. 

Locator 
Collect Date: 

OlG06901 
13-APR-96 

9604487 
TRUMBO PT. 

01G07001 
08-APR-96 

9604645 
TRW460 PT. 

01G07101 
10-APR-96 

9604926 
TRUMBO PT. 

OlGO7201 
13-APR-96 

VALUE PUAL UNITS VALUE PUAL UNITS VALUE QUAL UNITS VALUE QUAL UNITS 

-U 
-U 
-U 
-U 
-U 
- u 
- u 
- u 
- u 
-U 
- u 
- u 
- u 
- u 
-U 

- u 
- u 
-U 
- u 
-U 
- u 

1.5 
-U 
- u 
-U 
-U 

- u 

1 UN 

-u 
-U 
- u 
-U 
- u 
-u 
- u 
- u 
- u 
- u 
-U 
- u 
- u 
-U 
-U 

- u 
- u 
- u 
- u 
- u 
-U 
- u 
- u 
-U 
- u 
-u 

1 UN 

ug/ 1 
ug/ 1 
w/l 
WV 1 
w/l 
ug/ 1 
WI/ 1 
w/l 
w/l 
ug/ 1 
ug/ 1 
&l/l 
ug/ 1 
WI/ 1 
ug/ 1 

w/l 
ug/ 1 
UB/ 1 
WI 
WI 1 
w/ 1 
ug/ 1 
ug/ 1 
us/l 
w/l 
w/l 

WI/l 

ug/ 1 



07/29/96 KEY VEST GRDUNDWATER AND PA/PC SAMPLES 12:16:39 
KEROSENE ANALYTICAL GROUP 

Lab Sample Nuder: 9604550 9604564 9604643 9604561 
Site TRUMBO PT. TRUMBO PT. TRUMBO PT. TRUMBO PT. 

Locator OlGO7301 OlGO74Ol OlGO7501 OlGO7601 
Co1 Lect Date: 09-APR-96 lo-APR-96 lo-APR-96 lo-APR-96 

VALUE PUAL UNITS VALUE PUAL UNITS VALUE QUAL UNITS VALUE PUAL UNITS 

- u 
-u 
- u 
- u 
-U 
-u 
- u 
- u 
-U 

335 

i-t 
2:5 

-U 

3.8 

5': 
il 

i-3 
114 
1.7 

- u 
-u 
- u 

-u 

1 uu 

WI 1 
ug/ 1 
ug/ 1 
ug/ 1 
UB/ 1 
WI/ 1 
ug/ 1 
WI/ 1 
WI 1 
ug/ 1 
ugf 1 
ugf 1 
w/ 1 
w/ 1 
WI 1 

us/ 1 
l&J/ 1 
ug/ 1 
WI 1 
WI 1 
ug/ 1 
ug/ 1 
ug/ 1 
ug/ 1 
UC!/ 1 
ug/ 1 

mgfl 

ug/ 1 

- u 
-U 
-U 
-u 
- u 
-U 
-U 
-u 
- u 
-u 
-U 
-U 
-U 
-U 
-U 

-U 
-U 
-U 
-U 
- u 
-U 

1; 

-U 
- u 
-U 

-U 

-U 

WI/ 1 
ug/ 1 
ug/ 1 
ug/ 1 
ug/ 1 
WI 1 
ugf 1 
&I/ 1 
us/l 
ug/ 1 
ug/ 1 
ug/ 1 
us/ 1 
WI/ 1 
WI 1 

ug/ 1 
us/ 1 
us/ 1 
&I/ 1 
ug/ 1 
ug/ 1 
ug/ 1 
ug/ 1 
ugf 1 
WI 1 
ug/ 1 

M/l 

WI 1 



\\ ‘\ 
! 1. 

07129196 KEY UEST GROUNDWATtn A\D PA/PC SAMPLES 12:16:39 
KEROSENE ANALYTICAL GROUP 

Lab Sarrple Nwber: 9604650 9604566 9604553 9604555 
Site TRUMBO PT. TRUMBO PT. TRUMBO PT. TRUMBO PT. 

Locator OlG07701 01 GO7801 OlG07901 01608001 
Collect Date: ll-APR-96 IO-APR-96 09-APR-96 lo-APR-96 

VALUE QUAL UNITS VALUE PUAL UNITS VALUE PUAL UNITS VALUE PUAL UNITS 

-u w/l 
-u WI I 
- u ugll 

1.4 ug/ 1 
-u us/l 

::: 
ugf 1 
w/l 

- u WI 1 
-U WI 
-u w/l 
-u w 1 

-U WI 

5 UN ug/l 

-U 
- u 
-U 
-U 
-U 
- u 
-U 
-U 
-U 
-U 
- u 
-U 
- u 
- u 
- u 

- u 
-U 
-U 

1.3 
-u 
- u 
- u 
- u 
- u 
- u 
- u 

-u 

1 uu 

“Y, L 

ugfl 
l&/l 
WI/ 1 
WI 1 
WI 1 
WI 1 
w/l 
w/l 
WI 1 
us/l 
WI 1 
ugf 1 
WI 1 
us/l 

w/l 
WI 1 
WI 1 
w/ 1 
WI 1 
WI 1 
ug/ 1 
w/l 
WI 1 
us/ 1 
WI 1 

mgfl 

WI 1 

-U 
-U 
-U 
-U 
- u 
-U 
- u 
-U 
- u 
-U 
-U 
- u 
-U 
- u 
-u 

-U 
- u 
- u 
- u 
-U 
-U 
-U 
-U 
-U 
-U 
-U 

- u 

- u 

w/l 
ugf 1 
ugfl 
WI 1 
WI 1 
us/l 
WV 1 
w/l 
u!3/1 
WI 1 
w/l 
WI 1 
ug/ 1 
ugfl 
WI 1 

WI 1 
WI 1 
WI 1 
WI 1 
4/l 
w/l 
WI 1 
ugfl 
WI 1 
w/l 
WI 1 

mgfl 

ug/ 1 



”  , , - , , , -  . . - .  - - - .  - . , - - . .  *  .  .  .  . . - . .  .  .  *  - . - . - - - - -  - - - . - - - -  

:ROSENE ANALYTICAL GRWP 

Lab Sample Nuder: 9604554 9604489 9604917 9604483 
Site TRUMBO PT. TRUMBO PT. TRUMBO PT. TRUMBO PT. 

Locator 01G08101 OlGO8201 OlG08301 OlGO8401 
Co1 lect Date: 09-APR-96 08-APR-96 12-APR-96 08-APR-96 

VALUE PUAL UNITS VALUE QUAL UNITS VALUE QUAL UNITS VALUE PUAL UNITS 

-U us;1 
- u ugf 1 
-u WI/ 1 
- u WI/ 1 
-II us/ 1 
-U ug/ 1 
- u ug/ 1 
- u ugf 1 

- u ugi 1 
-U us/l 
- u ug/ 1 
- u WI 1 

:; WI 1 1 us/ 
* u us/ 1 
- u ugf 1 
- u WI 1 
-U WI 1 
-U WI 1 

-U msfl 

- u WI 1 

- u 
-u 
-U 
-u 
- u 
-U 
-U 
- u 
- u 
- u 
- u 
- u 
- u 
- u 
- u 

1.8 
1.3 
2.7 

16 

1:: 
2.6 

- u 
- u 

1.1 
- u 

-U 

1 UNW 

ugf 1 
ug/ 1 
ugf 1 
WI 1 
ugf 1 
WI 1 
WI 1 
w/l 
ug/ 1 
WI 1 
WI 1 
ugf 1 
WI 1 
ug/ 1 
WI 1 

WI 1 
&I/ 1 
ug/ 1 
us/ 1 
ugf 1 
w/l 
ugf 1 
ug/ 1 
ug/ 1 
ug/ 1 
WI 1 

msfl 

us/ 1 

-U 
- u 
-u 
- u 
-u 
-u 
-u 
-u 
-U 
-u 
-u 
-U 
-u 
-u 
-U 

-U 
-u 
-u 
- u 
-u 
- u 
-U 

1; 

- u 
-U 

1 UNW 

WI 1 
ugf 1 
ugf 1 
w/l 
us/ 1 
WI 1 
WI 1 
ugf 1 
WI 1 
ug/ 1 
WI 1 
WI 1 
ug/ 1 
w/ 1 
WI 1 

ug/ 1 
ugf 1 
ug/ 1 
w/ 1 
WI 1 
ug/ 1 
WI/ 1 
WI 1 
WI 1 
WI 1 
ug/ 1 

mgfl 

WI 1 
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07/29/96 KEY VEST GROUNDWATER AND PA/PC SAMPLES 12:16:39 
KEROSENE ANALYTICAL GROUP 

Lab Sample Number: 9604658 9604486 9604653 9604654 
Site TRUMBO PT. TRUMBO PT. TRUMBO PT. TRUMBO PT. 

Locator OtG08501 01G08601 01G08701 0lG087OlD 
Collect Date: 11-APR-96 08-APR-96 11-APR-96 II-APR-96 

VALUE QUAL UNITS VALUE QUAL UNITS VALUE QUAL UNITS VALUE QUAL UNITS 

-U ugf 1 
-0 w/l 
-U w/l 

1.9 ugf 1 

:; 
w/l 
us/ 1 

1.5 WI 1 
-U ug/ 1 
- u w/l 
-U w/l 
- u ugf 1 

-0 WI/l 

5UN ugf 1 

-U 
-u 
- u 
-U 
- u 
-u 
- u 
-u 
- u 
- u 
- u 
-u 
- u 
- u 
- u 

4.8 

1:; 

97 
1:5 

2 
- u 
- u 

2.3 
-u 

5.1 

1 UNU 

- u 
-u 
-u 
-U 
-U 
-U 
-U 
-U 

:; 

-U 
-u 
-U 
-U 
-U 

-U 
-U 
-U 
-U 
-U 
-U 

63 
-U 
-U 
-U 
-U 

-U 

5 UN 

w/l 
WI 1 
ug/ 1 
us/l 
us/ 1 
ugf 1 
ugt 1 
ug/ 1 
us/ 1 
WI 1 
ugf 1 
ug/ 1 
w/l 
WI 1 
ugf 1 

WI 1 
WI 1 
WI 1 
us/ 1 
w/l 
WI 1 
ugf 1 
us/l 
us/l 
w/l 
WI 1 

w/l 

ugf 1 



_.,__,__ .._. .._-. -..-- ..*..... -.. 

KEROSENE ANALYTICAL 

Lab Sample Nuker: 9604922 9604927 9604952 9604933 
Site TRW60 PT. TRUMBO PT. TRUMBO PT. TRUMBO PT. 

Locator 0lG08801 OlG08901 OlGO9OOl 01G09001 
Co1 lect Date: 13-APR-96 13-APR-96 14-APR-96 14-APR-96 

VALUE PUAL UNITS VALUE PUAL UNITS VALUE PUAL UNITS VALUE PUAL UNITS 

2-~ethylndphthalene 
I-Methylnaphthaletie 
A’cenaphthylene 
Acenaphthene 
F luorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene: ” 
Chr)iiene 

TRPH ‘. 
Totat petroleuwhydrocarbons 

EBB. 

tEAti 

.’ 

-u ug/ 1 

:; ugf us/ 1 1 
- u WI 1 
-U WI 1 
- u WI 1 
-u WI 1 
-u ugf 1 
-U WI 1 
- u ugf I 
-u ugf 1 
-u ugf 1 

-U msll 

1 UN us/ 1 

- u 
-U 
- u 
-u 
- u 
-u 
- u 
- u 
- u 
- u 
- u 
- u 
- u 
- u 
- u 

- u 
- u 
- u 
-U 
- u 
- u 
- u 
- u 
- u 
- u 
- u 

-U 

5 UN 

ugf 1 
WI 1 
ugf 1 
ugfl 
w/l 
w/ 1 
ugf 1 
WI 1 
WI 1 
WI 1 
WI 1 
WI 1 
WI 1 
WI 1 
w/l 

WI/l 
ugf 1 
w/l 
ugf 1 
w/ 1 
ugf 1 
WI 1 
WI 1 
w/l 
ugf 1 
WI 1 

mgfl 

WI 1 

-u 

1 UNU 

ugf 1 
WI 1 
WI 1 
ugf 1 
WI 1 
WI 1 
ugf 1 
WI 1 
WI 1 
ugf 1 
WI 1 
w/l 
WI 1 
WI/ 1 
ugf 1 

WI I 
ugt 1 
ugf 1 
ugf 1 
w/l 
WI/ 1 
w/l 
WI 1 
WI 1 
ugt 1 
w/ 1 

ml/l 

WI 1 
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07129196 KEY WEST GRWNDWATER AND PA/PC SAMPLES 12:16:39 
YFROSENE ANALYTICAL GROUP 

Lab Sample Nunber: 9604925 9604827 9604930 9604931 
Site TRUMBO PT. TRUMBO PT. TRUMBO PT. TRUMBO PT. 

Locator 01609101 OlG09201 01G09301 OlGO9301D 
Collect Date: 13-APR-96 II-APR-96 13-APR-96 13-APR-96 

VALUE QUAL UNITS VALUE PUAL UNITS VALUE QUAL UNITS VALUE QUAL UNITS 

o-Xylene o-Xylene 
Methyl tert-butyl ether Methyl tert-butyl ether 

POLYNUCLEAR AROHATICS POLYNUCLEAR AROHATICS 
Naphthalene Naphthalene 
2-Hethylnaphthalene 2-Hethylnaphthalene 
l-Methylnaphthalene l-Methylnaphthalene 
Acenaphthylene Acenaphthylene 
Acenaphthene Acenaphthene 
Fluorene Fluorene 
Phenanthrene Phenanthrene 
Anthracene Anthracene 
Fluoranthene Fluoranthene 

-U 
14 

-U 
4 

lk; 
-U 

1.: 
- u 
- u 

3.1 

WI 1 
ugf 1 
ug/ 1 
WI 1 
us/ 1 
WI 1 
ugf 1 
ug/ 1 
ug/ 1 
w/l 
ugf 1 

3 
-u 
- u 
- u 
-U 
- u 
- u 
- u 
- u 
- u 
- u 
- u 
- u 
- u 
- u 

- u 
- u 
- u 
- u 
-u 
- u 
- u 
- u 
- u 
- u 
- u 

- u 

1 UNW 

w/l 
ugfl 
WI 1 
ugfl 
us/l 
WI/ 1 
us/l 
us/l 
us/l 
w/l 
WI 1 
w/l 
w/l 

ugf 1 
w/l 
w/l 
us/l 
WI 1 
WI 1 
w/l 
ugfl 
w/l 
ugfl 
WI 1 

mgfl 

w/l 

-u 
-U 
-U 
- u 
-U 
-U 
-U 
-U 
-U 
-U 

1.1 
-u 

2.1 
1.2 

-U 

- u 
7.9 

-U 
2.6 
1.4 

-U 
-U 
-U 
- u 
-U 
-U 

- u 

1 UN 

WI 1 
us/ 1 
ug/ 1 
WI 1 
us/l 
ugf 1 
w/l 
ug/ 1 
w/l 
w/l 
us/ 1 
ugf 1 
WI 1 
us/ 1 
UBI 1 

ugf 1 
w/l 
WI 1 
w/l 
WI 1 
WI 1 
UB/l 
WI 1 
WI 1 
WI 1 
ugf 1 

WI1 

w/l 



09/05/96 AR01 - Trend Report 07:50:51 
KEROSENE ANALYTICAL GROUP 

Lab Sample Number: 9604928 9604825 9604923 9604924 
Site TRUMBO PT. TRUMBO PT. TRUMBO PT. TRUMBO PT. 

Locator OlG09401 OlG09501 OlG09601 01609701 
Collect Date: 13-APR-96 11-APR-96 13-APR-96 13-APR-96 

VALUE PUAL UNITS VALUE PUAL UNITS VALUE PUAL UNITS VALUE PUAL UNITS 

-U 
- u 
- u 
- u 
-U 
-U 
- u 
- u 
- u 

- u 
- u 
- u 
- u 
- u 
- u 
- u 
- u 
- u 
- u 

- u 

1 UNU 

-u 
- u 
-u 
- u 
- u 
- u 
-u 
- u 
-U 

1.3 
-U 
- u 

1.1 
- u 

1.5 
- u 
- u 
-u 
- u 

- u 

1 UNU 

ud 1 
WI 1 
L&I/ 1 
ugf 1 
us/ 1 
w/ 1 
WI 1 
w/l 
WI 1 

WI 1 
WI 1 
WI 1 
ugf 1 
ugf 1 
ugf 1 
WI 1 
WI 1 
ugf 1 
w/l 

mgfl 



09/05/96 AR01 - Trend Report 07:50:51 
KEROSENE ANALYTICAL GRWP 

Lab Ssnple Number: 9604480 9604834 9604915 9604826 
Site TRUMBO PT. TRUMBO PT. TRUMBO PT. TRUMBO PT. 

Locator OlGO9801 OlGO9901 OlGlOOOl 01G10101 
Collect Date: 08-APR-96 12-APR-96 12-APR-96 II-APR-96 

VALUE QUAL UNITS VALUE QUAL UNITS VALUE PUAL UNITS VALUE QUAL UNITS 

clrm 

ochlor&nethk& Oibrom 
Trichlkkocthene : ..'.' 
Ttichl~rofluoroinethiine 
Ethylbenkni? : 
Tolueni? '. 

m-Xylene and p-Xylene 

POLY~CLEAR AROMATICS 
Naphthalene 
2-MethvlhaDhthale& 

: l:Meth&&hthalke 
Acenaphthyiene 
Acenaphthe? 
Fluorene 
Phenanthrenc 
Anthrecene :% 
Fluoranthene' 
Chrysene 

T,& " 
:. 

Total $rokun h$roc&-bons 

EDti : 

tEAD 

'. 

4.4 
-U 
- u 
- u 
1 

2.2 
1.6 

2 
- u 

3.7 
-U 

5.7 
- u 
- u 

3.2 
-U 
-U 
-U 

4.4 

I UNW 

ugfl 
ug/l 
WI 1 
us/l 
ugfl 
us/l 
ugfl 
w/l 
ugfl 

ugfl 
ugfl 
ugfl 
w/l 
ugfl 
ugfl 
w/l 
ugfl 
ugfl 
ugfl 

mgfl 

us/l 

U 

us/l 
WI 1 
ugf 1 
WI 1 
ugf 1 
us/ 1 
ugf 1 
WI 1 
WI 1 

WI 1 
ugfl 
ugf 1 
ugf 1 
ugfl 
WI 1 
us/ 1 
ugf 1 
WI 1 
w/l 

WI 

WI 1 



09/05/96 AR01 - Trend Report 07:50:51 
KEROSENE ANALYTlCAi. GRWP 

lab Sample Nunber: 9604929 9604832 9604830 9604642 
Site TRUMBO PT. TRUMBO PT. TRUMBO PT. TRUMBO PT. 

Locator 01G10201 01G10401 01G10501 OlGPO201 
Collect Date: 13-APR-96 12-APR-96 12-APR-96 ID-APR-96 

VALUE QUAL UNITS VALUE PUAL UNITS VALUE QUAL UNITS VALUE QUAL UNITS 

- u 
- u 
-U 
- u 
- u 
- u 
-U 
- u 
- u 

- u 
- u 
- u 
- u 
- u 
- u 
-u 
- u 
-u 
- u 

- u 

5 UN 

w/ 1 
WI 1 
ug/ 1 
WI 1 
ug/ 1 
WI 1 
WI 1 
WI 1 
WI 1 

WI 1 
w/l 
WI 1 
WI 1 
WI/ I 
us/l 
WI 1 
ugf 1 
w/l 
WI 1 

mgfl 

us/ 1 

- u 
- u 
- u 
- u 
-u 
-u 
-u 
- u 
-U 

-u 

1 UN 

WI 1 
w/ 1 
w/ 1 
w/ 1 
w/l 
ug/ 1 
WI 1 
WI 1 
WI/ 1 

WI 1 
WI 1 
w/l 
WI 1 
WI 1 
Wl 
WI 1 
w/l 
w/l 
WI 1 

mu1 

WI 1 



; 
09/05/96 AR01 - Trend Report'07:50:51 

KEROSENE ANALYTICAL GROUP 

Lab Sample Nunbet-: 9604482 9604490 9604563 
Site TRUMBO PT. TRUMBO PT. TRUMBO PT. 

Locator OlG91101 OlG91101 01G91301 
Collect Date: 08-APR-96 09-APR-96 IO-APR-96 

VALUE PUAL UNITS VALUE PUAL UNITS VALUE QUAL UNITS VALUE 

9604656 
TRUMBO PT. 

01GKOlOl 
II-APR-96 
QUAL UNITS 

‘, ‘, 
,. ..‘,,,, “‘.... ,. ..‘,,,, “‘.... 

,, ,, ‘V.‘. .,,, .: ‘, ‘V.‘. .,,, .: ‘, 
,. .’ ,. .’ ,, . . ,, . . . . . . . . . . . . 

EPh.601/602' :' ,'-'.;",,, " EPh.601/602' :' ,'-'.;",,, " 
,:,?;I-DichlkiioethanP' ,:,?;I-DichlkiioethanP' 
: 8rcmwdichlbrom$heti~~ : 8rcmwdichlbrom$heti~~ 

'B,.-fo+ 'B,.-fo+ :.: :, :.: :, 
Dibrcinochldr&thar# ..: 1 Dibrcinochldr&thar# ..: 1 
Tridhlorocthene.." : ._' Tridhlorocthene.." : ._' 
TriehlorbfluoromMh8ne TriehlorbfluoromMh8ne 
Ethylbenzene Ethylbenzene 
Toluenk,. Toluenk,. '.':. '.':. 
m-Xylene and p-Xylene m-Xylene and p-Xylene 

POLYNUCLEAR .AROWt~.~~ POLYNUCLEAR .AROWt~.~~ 
'Naphth8lene 'Naphth8lene 
2-Hethylnaphthaiene. 2-Hethylnaphthaiene. 
1-Methylnaphthalene 1-Methylnaphthalene 
Acenaphthylene Acenaphthylene 
Acenaphthene '-, 
FlUorink .' FlUorene .' 
Phenanthrenk 
Anthracene. : 
Fluoranthene 
Chrysene 

.' 
Totat btroleun hydrocarbons 

;.. 

LEiit~ 

-U 
-u 
- u 
- u 
-u 
- u 
-u 
- u 
-U 

- u 
- u 
- u 
-u 
- u 
- u 
- u 
- u 
- u 
- u 

-u 

ugfl 
ugf 1 
WI 1 
w/l 
WI 1 
w/l 
WI I 
ugfl 
w/l 

ugf 1 
w/l 
ugfl 
w/l 
w/l 
w/l 
ugfl 
us/l 
WI 
UB/l 

WI/l 

2.6 
1.6 
3.8 

37 

Z:i! 
9.1 

- u 
3.3 

- u 

8.8 BN 

ugf 1 
ugt 1 
ugf 1 
ugf 1 
WI/ 1 
UBfl 
WI/ 1 
ugf 1 
WI 1 

WI 1 
WI 1 
WI 1 
WI 1 
WI 1 
WI 1 
ugfl 
WI 1 
ugfl 
WI 1 

w/l 

w/l 



09/05/96 AR01 - Trend Report Oi':50:51 
KEROSENE ANALYTICAL GROUP 

Lab Sanple Nunber: 9604210 9604652 9604669 9604479 
Site TRUHBO PT. TRUMBO PT. TRUMBO PT. TRUHBO PT. 

Locator 01 GK0201 OlGK2001 OlGK2101 OlGK2501 
Collect Date: 02-APR-96 11-APR-96 11-APR-96 08-APR-96 _ _ 

VALUE PUAL UNITS VALUE PUAL UNITS VALUE PUAL UNITS VALUE PUAL UNIT ‘S 

- u 
-U 
- u 
- u 
- u 
- u 
- u 
- u 
- u 

1.4 

:: 

211 
i6 

6.1 
- u 
- u 
- u 

1.2 

1.5 BN 

ug/ 1 
w/l 
ug/ 1 
WI/ 1 
WI 1 
ug/ 1 
ugf 1 
ug/ 1 
w/ 1 

ug/ 1 
ug/ 1 
ug/ 1 
ug/ 1 
w/l 
w/l 
w/L 
us/ 1 
ug/ 1 
w/l 

- u 
-u 
-U 
-u 
-U 
-U 
-U 
- u 
- u 

- u 
- u 
- u 
- u 
- u 
- u 
-U 
-U 
- u 
- u 

- u 

5 UN 

ug/ 1 
us/ 1 
ug/ 1 
ug/ 1 
ug/ 1 
ug/ 1 
ug/ 1 
ug/ 1 
ug/ 1 

w/l 
w/l 
w/l 
&I/ 1 
ugf 1 
WI/ 1 
w/l 
w/l 
w/l 
ug/ 1 

N/l 

w/ 1 



‘\ 

09/05/96 AR01 - Trew deport 07:50:51 
KEROSENE ANALYTICAL GROUP 

Lab Sample Nuder: 9604934 9604932 9604202 9604477 
Site TRUMBO PT. TRUMBO PT. TRUMBO PT. TRUMBO PT. 

Locator OlGCOlOl OlGC0201 01T005 OlTO06 
Collect Date: 14-APR-96 14-APR-96 02-APR-96 08-APR-96 

VALUE PUAL UNITS VALUE PUAL UNITS VALUE PUAL UNITS VALUE PUAL UNITS 

ug/L 
ug/l. ” 
w/t 

-u ug/L 
l U ug/ t 
GlJ ug/ t 
-U us/ 1 
-u l&l/t 
-u ug/ t 

-U 
- u 
-U 
-u 
-U 
- u 
-U 
- u 
-U 

-U us/l 
-U w/l 
-lJ ugf 1 
-u ugfl 
-U ugfl 
-U ugf 1 
-U us/ 1 
-u ug/ 1 
-U ugf 1 
-U ugf 1 

-U 
- u 
-u 
- u 

:u” 

-U 
-U 
-U 
-U 

-U M/l -U 

1 UNU w/ 1 1 UN 

l&J/ 1 
WI/ 1 
w/l 
ugf 1 
WI/ 1 
l&l/ 1 
ugf 1 
ugf 1 
ugf 1 



09/05/96 AR01 - Trend Report 07:50:51 
KFROSENE ANALYTICAL GROUP 

Lab Sample N&r: 9604549 9604641 9604838 9604913 
Site TRUMBO PT. TRUMBO PT. TRUMBO PT. TRUHBO PT. 

Locator 01T007 OlTOO8 01TO09 OITOIO 
Co1 lect Date: 09-APR-96 IO-APR-96 II-APR-96 13-APR-96 

VALUE QUAL UNITS VALUE PUAL UNITS VALUE PUAL UNITS VALUE PUAL UNITS 

- u 
- u 
-U 
-U 
- u 
- u 
- u 
-U 
-U 

Y/l 
us/ 1 
w/l 
ugf 1 
w/ 1 
WI/ 1 
w/l 
ugf 1 
w/l 

i&t 
ii :ug/t 

-u. ‘:‘ugf t 
U 

1; 
-U 
-U 
-U 
-U 
-U 
-U 
-U 

w/L 
w/ 1 
U9fL 
WI/ 1 
w/L 
w/l 
w/l 
w/l 
WI/ 1 



09/05/96 AR01 - Trend Report 07:50:51 
KEROSENE ANALYTICAL GROUP 

Lab Sample Nunber: 9604203 9604657 
Site TRUMBO PT. TRUMBO PT. 

Locator OlR004 OlR005 
Collect Date: OZ-APR-96 II-APR-96 

VALUE PUAL UNITS VALUE PUAL UNITS 

-U u9/ 1 
-u 09/l 
-u ugl 1 
- U w/L 
l u w/L 
-U u9/ 1 
-U U9f 1 
- u ugll 
-0 0911 

-U w/ 1 
-u ug/ 1 
-U w/ 1 
-U u9/1 
-lJ WI ! 
-u w/l 
-U WI 1 
-u ug/ 1 
-u ug/ 1 
-u us/l 

-U W/l 

-u u9/1 

- u 
1.6 

12 
5.5 

-u 
-u 
- u 
-u 
-U 

-u 
- u 
-u 
- u 
- u 
- u 
- u 
- u 
- u 
-U 

- u 

5 UN 

w/ 1 
w/l 
ug/ 1 
ug/ 1 
ug/ 1 
WI/ 1 
ug/ 1 
us/ 1 
u9/ I 

u!3/ 1 
u9/ 1 
ug/ 1 
ug/ 1 
w/l 
WI/ 1 
ug/ 1 
us/l 
us/ 1 
ug/ 1 

Ml 

ug/ 1 



- --- -. - - . ..-.v...-.w . . .- --. . - .--SW, ..w--: I”- ,, WYY ,I 

rask Order #: 095 PROJECT NAME’ &‘!A3 d+ d&T 
W lEB7 CODE8 

jflLmu30 /%hvr ma *4+fn 
1 2 3 I I e 7 8 

SITE NAME: 
Job #: g-l,. 39 PROJECT MANAGER: /Y&‘& ~;t%iA) 

COPY TO: 
3ffice Ph 1: %‘(-r 

335 FGG/jr A0224 

----__--____- -- 

.----- --- 

TOTAL PARAMl3ERS PEl-4 COLUMN 

t%v I&? 

., NEESA OC LEVEL 

‘40’EB:p a yfi-f)l &..ES 
w cotwN73: 

RECEIVED BY: RELINC4JISIlEDEY: DAIE 1lME nECElValtlY: DATE 1lME 

9ELINWISliE~BY: OATE TIME kToO flELINWISlIEOBY: DATE 1lME nECENED BY: OAIE TIME I 

$?++e 

, 
. g-&$y& ISO 

4E QJISIIEOBY. DAIE TIME RECENEP BY: RELINCXJI!ilIED BY: DAlE IIME RECEIVED BY: OAIE TIME 

SlWPINOAflBhL NULBW: 

935W 2 iV32 
BHIPPED VIA: ?ciieD&L, ExP4~~ 

-.. ---.. .-^- .---.. - . . _---.. -̂  -_ 

! 

!! 



c A%fanterra 

Environment.d 

ExEcuTlvE SUMMARY - Detection HiPhIiprhb 
Services 

B6H030106 

PARAMETER 
REPORTING 

PxSu-LT LIMIT UNIT METHOD 

OlB15602 W/31/96 08:38 

TPH (C8-C40) 
Total recoverable 

petroleum hydrocarbons 
Percent Solids 

110 
30 

79.0 

01822902 07/31/96 09:20 

TPH (C8-C40) 
Total recoverable 

petroleum hydrocarbons 
Percent Solids 

180 
420 

85.7 

01B23902 07/31/96 10135 

T?H (C8-C40) 
Total recoverable 

petroleum hydrocarbons 
Percent Solids 

200 

1100 

94.0 

OlE324002 07/31/96 11:50 

Percent Solids 69.0 

OlGO7402 08/02/96 08 :30 

Benzene 57 

Ethylbenzene 3.1 

Xylenes (total) 6.5 

. 

13 

13 

0.10 

120 

58 

0.10 

110 
110 

0.10 

0.10 

1.0 
1.0 
1.0 

mg/kg FL-DE? FL-PRO 
v/kg MCAWW 418.1 

% MCAWW 160.3 MOD 

mg/kg FL-DEP FL-PRO 
mg/kg MCAWW 418.1 

% MCAWW 150.3 MOD 

mg/kg 
mg/kg 

k 

FL-DEP FL-PRO 
MCAWW 418.1 

MCAWW 150.3 MOD 

% MCAWW 160.3 MOD 

w/L CFR136A 602 
w/L CFR136A 602 
w/L CFR136A 602 



NMENTAL SERVICES, INC. c\BB ENVIR( 
rask Order #: 09s 

Job #: l&06.33 
MfiC0 Ph #: 907 

LSL7 AZ93 
Field Office Ph #: 

305 

2933063 

Comment3 

Iad- 13 

SDG # cot # 
LM lESTCODE I 

ROJECT MANA-G 
:OPY TO: 3- 
;EQ. COMPLETIO 

SAMPLE 
IDENTFIER 

A 0087 

SAMPLE SAMPLE 

DATE TIME 

-c k-14 0900 
- - 

MI SAMPLE 

A TYPE 
T C 0 

R 0 .4 

I M A 

UB BATCH HO: 

PRESERVATIVE 
VOLUME Comments 

01Gor301 

TOTAL PARAMETERS PER COLUMN 



4BB ENVIRONMENTAL SERVICES, INC. SDG # cot # 

I 
l-m TEST CODES 

rask Order #: Of f PROJECT NAN 
SITE NAME: 

lob #: 856.33 PROJECT MAh 

I-- 

COPY TO: 
MicePh #: WY REQ. COMPlE&N DATE: 

l--J,tt 

& s-g- /293 SAMPLE 
:ield Office Ph R: IDENTFIER 11 DATE 

lOTAl 

CON 

TAIN 

ERS 

L- 

s- w 

3 

A 0089 

IN3 BATCH NO: 

‘RESERVATIVE 
Comments 

7 3 2 

2 

3 

7 

? 

3 

2 

3 

3 

m 
I310 

jws 
7 2 

7 

-----I 
NEESA Qc LEVEL :OTAL PARAMETERS PEFI COLUMN 

‘Tjy JJiI RELINOUISHEOSY: OATE TIME RECEIVEDBY: -iiAIL IiML 

IELINaJISHCoBY: f _ DATE TIME’ RECENB) BY: RELINOUISHEDSY: DATE TIME RECENEOSY: DATE TIME 

4/53% /G-G@ 
DATE TIME RECEIVE0 BY: RELINQUISHEDBY: DATE TIME AECENB) BY: 

P 
ATE TIME 



~I i 
i’ 

‘i \ 

06/27/96 KEY UEST GROUNOUATEk A:0 QA/PC SAMPLES 13:34:07 

) 

Lab Sample Nmber: 9604935 
Site KEY VEST 

Locator OlG01301 
Collect Date: 14-APR-96 

VALUE QUAL UNITS VALUE 

UASTE OIL GROUP 

9604938 9604939 
KEY UEST KEY UEST 
01601401 OlG01701 
14-APR-96 14-APR-96 
PUAL UNITS VALUE PUAL UNITS VALUE 

9604940 
KEY WEST 
OlGO1801 
14-APR-96 
QUAL UNITS 

-:- - -- -~- 
D~brgnochlo~ow$hane 

,, Benzene .'.:' '. ... :I: :,, 
Bromsfor~~ : ,, ,. 

.' : 
SE~lVOLAT~~Ef (SW846'.8270) 

Phenol 
:' 

2,4~Dime~hylpheIW( 
bis(2-Ethylhexyl) phthelate. 

.'. 

TRPH 
To~al~pktroleun hydrotarbons 

.." 

T&AL.F~ET~~Ls 

:.. 
,,(,L&S: &,&,& 8&O) ..“... 

l,l+Dichloroethanc. : 
Dibrgnochlo~ow$ha 

,, Benzene .'.:' '. ... :I: :,, 
Bromsfor~~ : ,, 

.' : 
SE~lVOLAT~~Ef (SW846'.8270) 

Phenol 
:' 

2,4~Dime~hylpheIW( 
bis(2-Ethylhexyl) phthelate. 

.'. 

TRPH 
To~al~pktroleun hydrotarbons 

.." 

~kAk&ikik~LS, ': ',' 

,chrcmiun 
Arsenic 
Lead 

.' 
:. '.. 

0 = NOT DETEcTeD 
J OR 6 +,ESTIMArED VALUE 

- u 
- u 
- u 

- u 

2.; :N 
1 uu 

7.7 
2.4 



--,-., _1 ..-. ---. -..--..-. - . ..-.. - ---, 

UASTE OIL GROUP 

Lab Sanple Nmber: 9604946 9604954 9604946 9604954 
Site KEY WEST KEY VEST KEY VEST KEY VEST 

Locator OlG02401 OlGO2401 OlGO2401 01602401 
Collect Date: 15-APR-96 15-APR-96 15-APR-96 15-APR-96 

VALUE PUAL UNITS VALUE PUAL UNITS VALUE PUAL UNITS VALUE PUAL UNITS 

1 UN 
- u 

10.6 
- u 

-aI, - 
” Ud/L’~ 10.6 - 

U 

ugll 
ug/l 
ugf 1 
WI/ 1 



06/27/96 KEY UEST GROUNDWAlt.. AND PA/W SAMPLES 13:34:07 
WASTE OIL GROUP 

Lab Sample Number: 9604948 
Site KEY UEST 

Locator OlG02501 
Collect Date: 15-APR-96 

VALUE QUAL UNITS VALUE 

9604949 
KEY WEST 
OlG02601 
15-APR-96 
PUAL UNITS 

9604955 
KEY WEST 
01602601 
15-APR-96 

VALUE PUAL UNITS VALUE 

9604950 
KEY WEST 
OlGO2801 
15-APR-96 
PUAL UNITS 

VALUE 

-u us/l 
- u w/ 1 
-U ug/ 1 
- u ug/ 1 

-U ugf 1 
- u w/l 
-U w/l 

-u W/l 

- u ug/ 1 

.i :NU 
ug/ 1 
WI/ 1 

1 uu ug/ 1 

4 

12 

14.5 
1 

J 
U 

U 

U 
U 
U 

U 

U 
U 
N 
uu 

w/ 1 
w/l 
WI/ 1 
ug/ 1 

us/l 
ug/ 1 
w/l 

W/l 

usI/ 1 
ug/ 1 
w/l 
w/l 



UASTE OIL GROUP 

Lab Sample Nunber: 9604942 9604947 9604951 9604944 
Site KEY WEST KEY UEST KEY WEST KEY VEST 

Locator OlG04201 01G04501 01604901 01610301 
Collect Date: 14-APR-96 15-APR-96 15-APR-96 14-APR-96 

VALUE PUAL UNITS VALUE PUAL UNITS VALUE QUAL UNITS VALUE PUAL UNITS 
,: 

.’ ., ., ,.,. ., 

: ‘, . ‘.‘. :. ‘. :’ 

: .‘.” 

VOLAifLES~(&&6; d24a, '.: " 
l,l-Dich~oroethane..- ,' 
DibromoifiIoromethan& 
Benzene ", ,.? : .: ::. ,I 
Bronmfomi ,. .' ,, 

. 
SEkW/OLAiILES (SU&,'(l27Oj 

Phenol ~ 
2;4-Dimathyt&ki' .'.'. 
bis(2-Ethylhexyl) *that&e 

TRPH 
Total petroleim hydt%c&b&s 

TojAL ~IETALS 
Cadniim 
Chromic. 
Arsenic 
Lead 

.' 
..', 

‘, ., ,. 

,,, %. “. ,’ 
‘, :,, ” 

,, 
,.. .,.., ., 

.‘,,” 

/:; ,, ..' 
:., " .' _, ,, " ,., 

M u .I.&1 - u ugf 1 ', _ u,,, .,::. .:. ',"'Y 

ug/t w/l 
; yg/tt "' 

,,' ,_ 
-U 

- u -U .," ',,_ u', ,,.,,. u&:': ',', -u 

:; 
w/l -U ugf 1 

. . -U 
us/l - u ugf 1 

-u ~:~,,,ufj/t ,',. ,. ., 
.' - u":.,,,w/!. ,, ', -U 

:; ;,: 

43 w/l - u ugf 1 : u. 
&ji'.. 

- u 
ugfl - u ugf 1 - u .' rig/t: - u 

2 05/l -u ugfl -U ugf!, ..'. - u 

2.3 mg/l - u m/l - u - u .&fgtt :. 

. 
,'," 

::: 
ugfl - u ugf 1 I;1 s .gg/t " -u 
ugf 1 -u WI/l -u WI/t ', 

2.6 BN us/L 4.2 BNU ugf 1 .'. 1.i :N 
IW w/ 1 1 uu w/ 1 '. KY Irgft" q/t- - u 

., " 
'. ... ,' 

.' : 
" '.. 

." ., 

"', 
".. ,' 

. 
Li =.NOr DETECTED 
,I OR B =.ESTIkATED VALUE 

. 

us/ 1 
ugf 1 
ugf 1 
ugf 1 

w/l 
ugf 1 
w/l 

mgfl 

ugf 1 
WI/ 1 
ugfl 
w/ 1 



\ 

I 

06f27f96 KEY uEsT GROUNDWATER AND awac sAmEs 13:34:07 
UASTE OIL GROUP 

Lab Sample Nunber: 9604953 9604945 9604943 9604941 
Site KEY VEST KEY UEST KEY UEST KEY WEST 

Locator 01G10301 OlGlO3OlD 01610601 01610701 
Collect Date: 14-APR-96 14-APR-96 14-APR-96 14-APR-96 

VALUE PUAL UNITS VALUE QUAL UNITS VALUE QUAL UNITS VALUE PUAL UNITS 

; -U 
.’ ._ 

WV 1 
- u us/ 1 

- -u us/l 
- - u us/L 

- u ug/ 1 - - u WI/ 1 
- -U ug/ 1 

. -U W/L 

1UN uijf 1 - u us/l 
-IJ w/ t w/L 

1.1 BU ugft 1.; :N ugf 1 
+U &J/l - u ug/ 1 

VALUE 



06f27196 KEY WEST GRWND~ATER AND aA/aC SAMPLES 13:34:07 
WASTE OIL GRWP 

Lab Sanple Wt.&et-: 9601254 
Site KEY VEST 

Locator OlTBOl 
Collect Date: Ol-FEB-96 

VALUE QUAL UNITS VALUE 

9601253 9604936 
KEY VEST KEY VEST 
OIBOEBOI OTTO11 
Ol-FEB-96 14-APR-96 
QUAL UNITS VALUE PUAL UNITS 

9604937 
KEY WEST 

OlR006 
14-APR-96 

VALUE GUAL UNITS 

‘, ,’ ” ., ., 
,” 

. ..’ .’ 
‘. 

VbiAirLES &46 8240$: 
1,1-Dichtaroeth& 
Dilmmochtormethane 
Benlena ., " 
Bromofpt% 

SEnrVOLATlLEs'(SV-&66;8270, 
Phenol 
2,4:D~methyLfienol 
bis(t-EthyLhexyL,) &thalite 

TRPH : ,, 
Total petroleun hydrocarbons 

TdiAL METALS : 
Cadniun ... 
Chromium 
Arsenic 
Lead .' 

U = NGT-DETECTED. 
J DfL B " ESTIMATED 

: ,.. 
VALUE 

ug/ 1 
us/l 
US/l 

m/l 

ug/ 1 
ugf 1 
ug/ 1 
w/ 1 

-U 
6 
-U 

10 

-U 
- u 
- u 

-u 

-u 

1.3 :N 
1 uu 

w/l 
uu/ 1 
ugf 1 
ugf 1 

uaf 1 
w/l 
ugfl 

w/l 

ugf 1 
ugf 1 
ugf 1 
WI/ 1 



APPENDIX F 
,,--. 

SEDIMENT AND SURFACE WATER SAMPLE ANALYTICAL DATA 



- Y
 

E
: 

- - - - - - - - - - - - - = 

- - - - - - - - - - = 

- - - - - - - - = 

- - - - - - - - - = 

i t 
-3 : 
‘. 



l!-dwld 

ABB ENVIRONMENTAL SERVICES, INC. SDG # cot # w;Ec-?&9w i53/ 
l.m TESTCODES 4 

Task Order #: 

I 
___- --. . . . . . -. I 1 . . 1 c. a 7 I 

- . A 0109 
Oftice Ph W: YOY 

&alzs& 1293 
REQ. COtvtPtI-t-lON DAl!?&+,~p,q~ &f/M TOTAL 

SAMPLE SAMPLE SAM!‘Lf M SAMf’E 
Field Office Ph #: 

IAtl BATCH NO: 
IDENTFIER DATE TIME A TYPE T LABaxE 

TCC I I PAAAMETEFI 
R 0 l-l c Mm-loo 
I MA9 PI RESEFIVATNE 

X p 9 YM) Comment3 

. * /? 

-i- 

TOTAL PAflAMElERS PEFI COLUMN 

No’ES c&z+- AfmE I hvmf . 

61~7 qmwt~ u-6 
SAMPLED BY: _ ) RECEIVB)EY: , 

RELINCUISHEDBY: DATE TIME ’ RECElVm BY: RELINOUISHEDBV: DATE TIME RECEIVEDBY: ‘DATE TIME 

I 
DATE TIME 

I 
AECEIVED BY: RELINOUISHEDBY: DATE TIME RECEIVED BY’ DATE TIME 



‘j ,,u,* #&lo.l~~-~ C*f ‘* \ 
ABB ENVIRONMENTAL SERVICES. INC. 

I? 
SDG # cot # RPAP 4/, /34 q7.1 ---- --- ____________ -__ __ _-~ -..---, ~~ ~~ 

./I25 lcEywA?=-- rask Order #: 

job #: 85ti. 33 
Jffice Ph #: (NY’) REQ. COMPLETION DATE: 

LM TEST CODES 

SAMPLE SAMF’E M SAMPLE 

DATE TIME A TYPE T ERS 

TCGI 

R 0 R c 

I MA9 

’ LAEBATCHNO: 

LABWOE 

PARAMETER 

MElHal 

PRESEfWATlVE 

VOLUME Commenta 

TOTAL PARAMETERS PER COLUMN NEESA C2C LEVEL 

w~ CoMMENT8: S&l+& 

COQ~WZ I-?% 

cflrrmr 

p 

pi+ - MNb=saw 
RECEIVEDBY: RELINWISHEDBV: DATE TIME RECEIVED BY: DATE TIME 

RECEIVED BY: RELlNQVISHEOBV: DATE TIME RECENrn BY: DtTE TIME 

rcrrurw,lfucn q Y. RELINCUISHEOflY: DATE TIME RECEIVED BY: DATE TIME ..b,..-.-..--- 

SHIPPINGAFIBILL NUYBW: 

W HITMELLcM COPY - UBCRATMY PINK COPY - mBB-ES 



I I / I I 



ABB ENVIRONMENTAL SERVICES. INC. COC# 9w~LJrLJ- 
Task Order #: 

Job #: 8%&B 

Office Ph #: %‘q 

6so-1293 
Field Oflice Ph #: 

I 

IDENW-IER 

3s 

1 Z?3-a%3 1 

SAMPLE I SAMPLE 

DATE TIME 

I LB TEST CODES 

f 

PI 

.-. 

-L 

A 0113 
IAS BATM NO: 

LAECODE 

‘AAAMETFB 

METHM 

9ESEfWATIVE 

VOLUME Comments 

qcoo%o 3 

NEESAQCLEVEL 

AECEIVtaeY: RELINQUISHED By: DATE TIME RECEIVEDBY: DATE TIME 

DATE TIME RECEIVED BY: RELINQUISHEDBY: OATE TIME RECENB)EY: DATE TIME 

SHIPPINOARBILL NULBW: 

RELINCUISHEDBY: DATE TIME RECENEDaY: DATE TIME 

k... - 
W///‘C LEti? 3 

SHIPPED vu: 

WHITWELLCW COPY - USOAATORV PINK COPY - BS- ES 



‘: 

07/26/96 KEY VEST SEDIMENT, SURFACE WATER, AND PA/PC SAMPLES 18:48:17 
KEROSENE ANALYTICAL GROUP 

Lab Sample Nunber: 9603992 9603991 9603859 9603857 
Site TRUHBO PT. TRUMBO PT. TRUMBO PT. TRUHBO PT. 

Locator 01000501 OlDOO6Ol OlD00801 OlD00901 
Collect Date: 30-MAR-96 30-MAR-96 29-MAR-96 28-MAR-96 

VALUE QUA1 UNITS DL VALUE WAL UNITS DL VALUE PUAL UNITS DL VALUE PUAL UNITS DL 

- u 
-u 
-U 
-u 

- u 
- u 

210 
200 

- u 
130 
170 
110 
110 

169 

30.4 E* 

w/kg 
w/kg 
w/kg 
w/kg 

w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 

-U 
-U 
- u 
-U 

us/kg 
w/kg 
w/kg 
w/kg 

130 w/kg 
100 w/kg 
230 w/kg 
390 w/kg 
210 w/kg 
340 w/kg 
310 us/kg 
160 w/kg 
160 w/kg 

244 mg/kg 

35.3 E Wkg 

2.9 

5:; 
2.9 



07/26/96 KEY VEST SEDIMENT, SURFACE WATER, AND PA/PC SAMPLES 18:48:17 
KEROSENE ANALYTICAL GROUP 

Lab Sample Number: 
Site 

Locator 
Collect Date: 

9603858 
TRUMBO PT. 

0lD0090lD 
28-MAR-96 

9603990 
TRUMBO PT. 

01001001 
30-MAR-96 

TS DL VALUE PUAL UNITS DL VALUE PUAL UN11 

9603856 9601683 
TRUMBO PT. TRUMBO PT. 

OlDOllOl 01u00101 
28-MAR-96 14-FEB-96 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

EPA 601/602 
l,l-Dichtoroethene 
Methylene chloride 
Trichlorofluoromethane 
Toluene 

POLYNUCLEAR AROMATICS 
Phenanthrene 
Anthracehe 
Fluoranthene 
Pyrene 
Benz0 (a) anthracehe 
Chrysene 
Bent0 (a) pyrene 
Indeno (1,2,3-cd) pyrene 
Benz0 (g,li,i) perylene 

-0 w/kg 96 
-U w/kg 
-U w/kg ii: 

190 w/kg 
l U u/kg 96 

150 w/kg 
150 w/kg 

- u ua/ka 
uijjk; 

96 
-U 96 

TRPH 
petrole&n hydrocarbons Total . 

TOTAL METALS 
Lead 

195 w/kg 

/E &kg 33.6 

'. 

': ,IJ;T DETECTED 
= ESTIMATED VALUE 

- u 
- u 
-U 
- u 

w/kg 
w/kg 
w/kg 
w/kg 

- u w/kg 
- u w/kg 

220 w/kg 
230 Wb 

- u us/kg 
130 Wkg 
160 w/kg 

- u w/kg 
- u w/kg 

184 w/kg 

33.9 E* m/kg 

u G/k; 77 - u 
U 

u(;ike - u 
5 130 t&kg -u 

1860 &kg - u 

76 E ni$rce 1 uu 

w/ 1 us/ 1 1 
UB/l 
ug/ 1 1 

WI/ 1 UC!/ 1 1 
w/l 
w/ 1 1 

ug/ 1 u!3/ 1 1 

WI/ 1 w L 1 
UB/ 1 1 

mg/l 1 

us/ 1 



07/26/96 KEY WEST SEDIMENT, SURFACE UA;ER, AND QA/PC SAMPLES 18:48:17 
P 

KEROSENE ANALYTICAL GROUP 

- - -  - - . .  T-- . _ - . - - .  .  - -  . _ - .  

Site TRUMBO PT. 
Locator 01W00201 

Co1 lect Date: 14-FEE-96 
VALUE PUAL UNITS DL VALUE 

9601684 9601685 
TRhlBO PT. 

01U00201D 
14-FEB-96 
PUAL UNITS 

9601686 
TRUMBO PT. 

01u00301 
14-FEE-96 

9603742 
TRUHBO PT. 

01uo0401 
27-UAR-96 -. . . . . . _ - 

DL VALUE DUAL UNITS DL VALUE PUAL UNITS DL 

VALUE 

-u 
-u 
-u 
-U 

- u 
- u 
- u 
-u 
-U 
- u 
-U 
- u 
-U 

- u 

1 uu 

ug/ t 
l&l/ 1 
l&l/t 
WI/ 1 

w/l 
ug/ 1 
w/l 
ug/ t 
ug/ 1 
ug/ 1 
w/l 
ug/ I 
ug/ 1 

ml/l 

us/l 

:; us/ 1 
us/ 1 

- u ug/ 1 
-U w/l 

- u WI/ 1 
- u us/l 
-U WI 1 

1; ugJ L 
ug/ 1 

- u WI/ 1 
- u ug/ 1 . . 

1 
1 
1 
1 

1 

1 

1 

1 
1 

U US/l i - i! i 
: 

+u .&i/J I -U ml1 1 

‘. .,. 5us wi 5 UNU us/l 



Y?OkNE ANALYTICAL-GROUP 

Lab Sample Nunber: 9603743 9603744 9603745 9603746 
Site TRUMBO PT. TRUMBO PT. TRUMBO PT. TRUMBO PT. 

Locator 01u00501 OlWOO601 01u00701 01U00801 
Collect Date: 27-MAR-96 27-MAR-96 27-MAR-96 27-#lAR-96 

VALUE DUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS DL VALUE QUAL UNITS DL 

- u “g/l 
-u ugf 1 
- u ug/ 1 
-U ug/ 1 

- u “$I/ 1 
-U ug/ 1 
- u ug/ 1 
- u ug/ 1 
-u us/ 1 
- u “!3/ 1 
- u ug/ 1 
-u ugJ1 
-U ug/ 1 

- u w/l 

5 UNU ug/l 

: * - 1, 
: 1 I 

1 -u wi '1 
-U lIeit'. 1 

1 
-U 

.Lgll, 1 “. u ” ug/l 1 
1 *U 
1 c : 

-0 
1 ; 
1 .- 1 

1 i 1 

5 

- u ug/ t 
-U w/l 
-U ug/ 1 
-u ug/ 1 

-U “!3/ 1 
-u ug/ 1 
-U ugJ 1 
-U “!iIJ 1 
-u “$I/ 1 
-u “!3/ 1 
-U us/ 1 
-U ug/ 1 
- u ug/ 1 

- u w/l 

5 UNU “&I/ 1 

1 



: 
ii \ 

,B 
%\ i 
I 

07/26/96 KEY WEST SEDIMENT, SURFACE UATER, AND PA/PC SAMPLES 18:48:17 
KEROSENE ANALYTICAL GROUP 

Lab Sample Number: 9603747 9603748 9603749 9601681 
Site TRUMBO PT. TRUMBO PT. TRUMBO PT. TRUMBO PT. 

Locator 0lu00901 01u01001 01u01101 017002 
Collect Date: 27-MAR-96 27-MAR-96 27-MAR-96 14-FEB-96 

VALUE QUAL UNITS DL VALUE PUAL UNITS DL VALUE PUAL UNITS DL VALUE QUAL UNITS DL 

‘. 
. ..‘. : 

.‘,,,. “‘,,,. 1, ,,, 
:..: ...,, “” . ..‘. ‘. ‘, 

‘Y : 

E&i;;6& ’ :.: ,.;,‘, 
‘I,?-pichtoi-okthene 

: Hethylene chlbride ‘. 
Trichlotiof luoromethanti 
toludne .’ . . 

:. ,. .., ;. ;. 
.., 

:.. ” : ,““: 
,.,. . .v.: 

.., ..:.,,::, ,,’ 
. ..’ 

-Ij ‘ug/l -U ug/ 1 1 .‘. - 
-U w/l 1 - u us/l 3;9 ’ 

‘-u UgJl -U us/ 1 : - I 
-u “cl/t - u us/ 1 1 : - I 

POLYNUCLEAR ARDMATICS 
Phenanthrenk 

G --. - w/l 

i 
w/t 1 
w/t 

u “cl/l : 
U “g/l 
U w/l 1 

-U 
-U 
- u 
-U 
- u 
-U 
- u 

ug/ 1 
us/ 1 
ug/l 
us/l 
ug/ 1 
UB/ 1 
w/i 

1 

; 
1 

-u ‘Uri/l~ 
USjl’ 

: 
* I u 

1. ; I $ l&l. 
1 -0 ‘-- 

: 
w/t. 1 

3 
-U 

1.1 
- u 

ug/ 1 
w/l 
ug/ 1 
ugJ 1 

Indeno (1.?.3-cd) twrene -u “a/l 1 -U ue/ 1 1 .-u “Uill 1 

Benz0 Ci, h, i ) &-yi &e 

TRPH 
Totai p&roleun hydrocarbons 

TOTAL MEiALS 
Lead 

U = NOT DETECTED 
J OR B = ESTIHATED VALUE 

-U ug;1 1 

-U wi 1 

5 UNU ug/ I 

- u us;1 

- u 

5 UNW ug/ 1 UNW ug/l 



.“.TW.. . . , - -, . - - - . ..-. 
--- --.---. , 

_- ._.. ~~. 

KEROSENE ANALYTICAL'GRDUP 
I” 

Lab Sample Nunber: 9603730 9603993 9601682 9603994 
Site TRUMBO PT. TRUMBO PT. TRUMBO PT. TRUMBO PT. 

Locator OlT003 017004 01R002 01R003 
Collect Date: 27.MAR-96 31.MAR-96 14.FEB.96 31.MAR-96 

VALUE PUAL UNITS DL VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE DUAL UNlTS DL 

. . . “. . . ...” 

: ..’ ,,” 

EPA 601/602 
. . . . 

. . . 
l,l-Dichloroethene 
MethyIene,chloride 
Trichlorofluoromethane 
Toluene 

POLYNUCLEAR AROMATICS' 
Phenanthrene 
Anthrecene 
Fluoranthene 
Pyrene 
Benzo (a) anthracene 
Chrysene 
Bento (a) Dyrene 
Indeno (1,2,3-cd) pyrene 
Bento Cg,h,i) perylene 

TRPH 
Total petroleun hydrocarbons 

TOTAL METALS 
Lead 

-U ug/l 
-u ugf t 1 
-U ugf 1 
-u WI/t : 

IJ = NOT DETECTED 
J OR B,= ESTIMATED VALUE 

‘. 

-u &it 1 

U 
U 
U 
U 

U 
U 

U 

IW ld -U 

ug/ L 1 
“g/l 1 
ugf L 1 
“g/l 1 

ug/ 1 us/ I 1 

ug/ 1 us/ 1 1 

ug/ 1 ug/ 1 1 
ug/ L 
ug/ 1 ? 
us/ 1 1 

&l/L 1 

ugJ1 1 



APPENDIX G 

AQUIFER DATA 
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t 
scif3s 

F II 
II 

II 
II 

cda 
-I 

Y
-4 

k__ 
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---- 
---_ 
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------- 
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1 . -  

TPFF PUMPING TEST WELL MW-67D 
/ L 
.‘.I:: i:.a . ‘I 

s = 8.881558 
r/B= 8.81 

- 
-3 

AQTEXOLV 

8t MILLER, INC. 

Modeling Group 



k- Lp68cp 
II 

II 
II 

II 
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