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INTRQDUCTION

In June 1988, Geraghty & Miller, Inc., (G&M) was
retained by the Southern Division, Naval Facilities
Engineering Command {Navy) to provide architecturaly/
engineering services which include hydrogeclogic consulting
services at the Naval Air Station, Key West, Florida (Figure
1), The area of investigation is located at the Trumbo Point
Fuel Farm in the vicinity of the JP-5 tank (Tank No. 2)
(Figure 2). The investigation was reguested because
personnel working in this area reportedly observed fuel
seeping through openings in the sea-wall. Subsequently, the
openings in the sea-wall were sealed, and a pit was excavated
landward of the sea-wall to facilitate liquid-phase hydro-
carbon recovery. Several weeks later, fuel was again
observed seeping from the sea-wall east of the first area.
The sea-wall was again sealed, and another pit was excavated
to recover the fuel. BAs a result of the presence of liquid-
phase hydrocarbons, the Navy has regqguested that G&M perform
the first of a four-phase investigation according to the
statement of work submitted to G&M by the Navy. Phase I
consisted of the preparation of a Contamination Assessment
Work Plan. That document, which is contained herein,
outlines the work proposed for the Contamination Assessment

investigation (Phase I11) which includes a eld investigation

e
and report preparation, P

The proposed work plan 1is achieve the
; specified by
Florida Department of Environmentaﬁw ??ion (FDER),
Chapter 17-70.008{(2) of the Florida AfminifStaative Code
{FAC), as outlined below: gy :

objectives of a Contamination Assessme%

or ground water are contaminated-at the site
(17-70.008[2])Tal};

1
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Location of the Fuel Farm at the Trumbo
Point Annex of the NAS-Key West, Florida.
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o Determine or confirm the contaminant source(s)
(17-70.00812){<c]);

o Establish the horizontal extent and thickness
of liquid-phase hydrocarbons (17-70.008-
[2)idl);

o Describe relevant geologic and hydrogeologic

characteristics of affected and potentially
affected hydrogeologic zones (17-70.008-
[2]1[e]);

o) Describe geologic and hydrogeolegic character-
istics of the site which influence migration
and transport of contaminants, including the
rate and direction o©¢f ground-water flow
(17-70.008[21({£f1);

s} Determine other mechanisms of contaminant
transport, including rate and direction of
contaminant movement in soils and surface
waters (17-70.008[21{g]); and

o) Determine the horlzontafgﬂgﬁ?v_rtlcal extent

“ ‘_a‘_"

of the contamination 5":

To achieve the objectives 5

tasks, which have been summarized belgw anﬁ det-lled in the
& , !

CA plan, will be performed. )

o Installation of soil bkorings
geologic and hydrogeologic charact®ristics of
the site, such as aquifer thickness, depth to
the confining bed, thickness of the

unsaturated zone, and to determine the extent
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of 1liguid-phase hydrocarbons in the soil
(17-70.008(31(ad}).

Installation of monitor wells to determine the
horizontal and vertical direction of ground-
water flow, to sample ground water, and to
determine the thickness and horizontal and
vertical extent of liquid-phase hydrocarbons
(17-70.008(3])lel)lj1);

Ground-water sampling to determine the
horizontal and wvertical extent of dissolved
hydrocarbons in the subsurface and to
determine the natural hackground water gquality
(17-70.008[31(bJ(31);

Sampling of surface water and sediments to
determine if dissolved Thydrocarbons  have
entered the marine environment (17-70.008-

[(31(h]);

/:’ i
e,

Survey of appllca_&E*' ¥,
(17-70.008{37(k]) [Pty

rature sources

Inventory of potable {%ells.~w1§p1n a one-
gquarter-mile radius of the site}~ {3

/ -
Aguifer testing to determine;:éﬁg\ hydraulic
characteristics of the site} 7 .

Liguid-~phase hydrocarbon s&ﬁbling to verify
the type of ligquid-phase hydrocarbons at the
site; and

Review of tank testing field reports and fuel

inventory records.
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All tasks will be implemented pursuant to the CA plan.
Twoe G&M representatives will meet with Navy and FDER
representatives to discuss the draft work plan prior to
finalization. The data acquired during the CA will be used
to prepare a CA report according to 17-70.009(2),

SITE DESCRIPTION AND PROJECT BACKGRQUND

The Trumbo Point Annex (Annex) is located on the north
side of the island of Key West, Florida. Since 1942, a fuel
farm located at the Annex (Figure 1) has been used for
storage of varicus types of petroleum products. Until about
1985, the £fuel farm consisted of 28 tanks; currently,
however, only 15 tanks are sgstill intact, of which 11 are
actively used. The fuel farm is supplied by tanks through
unloading facilities located at the piers to the west as
shown in Figure 2. Fuel is conveyed from the fuel farm to
variocus facilities through underground pipelines.

X AN
Ry
4 A

Previously, G&M performed gﬂﬁ5 ; gFcigations at the fuel

farm and prepared two repottsiﬁ.,; "Subsurface Hydro-
carbon Investigation at Trumbe RF NAS-Key West,
June 1985;" and "Verification Stuh gment of Potential
Ground-Water Pollution at the Nav??*' 'ﬁéatlon, Key West,

Florida, March 1987." As part of§§

in the vicinity of the JP-5 tank site gykfgg’these investi-
gations. Liquid-phase hydrocarbon was determined to be
present floating on the ground-water table in the vicinity of
tanks 2 (JP-5 tank), D-3, and D-4 (Figure 2).
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FIELD INVESTIGATION

The field investigation portion of the CA will include a
spil boring/monitor-well installation program; collection of
ground-water, surface-water, marine~sediment, soil, and
liguid-phase hydrocarbon samples; collection of water-level
and liquid-phase hydrocarbon thickness measurements; and
aquifer testing. In addition, an inventory of potable wells
within a one-quarter-mile radius of the site will be
performed,

Soil-Boring Installation

To determine the horizontal and vertical extent of
dissolved and liquid-phase hydrocarbons, 14 soil borings will
be installed at locations shown in Figure 2. Each boring
will be drilled with a hand auger to at least 1 foot below
the water table (about 5 tao 7 feet [ft] below land surface
[bls]). Soil samples will be collected from the borings, and
the presence or absence of hydrocarbons (dissolved and
ligquid-phase} will be evaluated visuallgwﬁﬁ? with an organic
vapor analyzer (QVA). ) ///f,‘/

\\\ L7 ”/

Using the information obtained ff?@;;h%jsoil borings,
monitor-well locations will be chosen. - One monltor well will
be installed in an area found *to have /ilqu1d -phase

¥

can be measured. The location of this well is @ropéﬁed next

hydrocarbons so that the liguid-phase hydrocarbon thickness
to monitor well MW-8, which has been destroyed/(see\Flgure
2). Five monitor wells will be installed to depths of about
18 ft bls in areas without liguid-phase hydrocarbons ({see
Figure 2) sco that the horizontal extent of dissolved
hydrocarbons can be evaluated. Two deep monitor wells will
be installed to depths of about 35 £t bls to determine the

694,/2
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vertical extent of dissolved hydrocarbons; these deep monitor
wells will be installed at two shallow monitor-well sites.
Table 1 summarizes the soil boring/monitor-well placement
rationale.

Prior to monitor-well installation, soil samples will be
collected from each borehole with a split-spoon sampler using
the hollow-stem a&auger methoed of drilling. In addition,
split~spoen so0il samples will be collected from one deep
boring (about 50 ft bls) installed in an area assumed to he
free of liguid-phase hydrocarbons and dissolved hydrocarbons.
A tentative location for the deep boring is in the area of
well KWM-Z5. A sample of the confining unit beneath the
surficial agquifer, if encountered, will be collected with a
Shelby tube and analyzed for a determination of permeability.
These data will provide information as to the nature of the
deeper sediments and potential for downward migration of
dissolved hydrocarbons.

S50il samples will be described, and litholegic logs will
be prepared by an on-site geologist to conform with Navy

specifications. The presence or absence of hydrocarbons also

will be evaluated using an OVA. The~dcgtyal locations of the

borings and monitor wells wi@l'LﬁeQ/ on conditions
. . L NN T .
encountered 1in the field. Borings notZ*genvegrted to monitor

R

wells will be abandoned by backfilliné‘wi€4fa neat cement
grout from the bottom of the hole to land’éufiace. The FDER
will be notified at least ten days prior xﬁ”}ﬁgtiation of

RS\
drilling, and any required permits will be ‘obtalined from

"/x ’

SN

S

L . 1

. / o
.

state or local agencies.

Monitor-Well Installation

Prior to monitor-well construction, the regquired permits
will be obtained from the appropriate state or local

agencies. Six shallow monitor wells will be constructed
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Table 1. Socil-Boring and Monitor-well
Placement Rationale

Soil Monitor
Boring Well
No. No. Placement Rationale
1-4 1,2 Evaluate the western extent of
hydrocarben plume
4 Evaluate the southern extent of
hydrocarbeon plume
5-7 6,8 Evaluate the eastern extent of
hydreoccarbon plume
5 Replace MW-~-8, evaluate extent of
dissolved and liquid-phase
hydrocarbons adjacent to the
sea-wall
ip, 7D Evaluate the vertical extent of
hydrocarbon plume
694/30
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using the hollow-stem auger method of drilling. A 0.0l-inch
slot, 2-inch-diameter, Schedule 40 PVC (15-ft-long) screen
attached to a blank section of Z-inch-diameter, Schedule 40
PVC {2.5-ft-long) will  be installed into a borehole
approximately 18 £t in depth. A graded (20/30 sieve size)
silica -sand will be emplaced into the annular space between
the well casing and borehole to about 1 £t above the top of
the well screen. A fine sand cap (0.3-ft thick) will be
installed on top of the sand pack. The remaining annular
space will he filled with a neat cement grout to about 0.3 ft
bls. A locking manhole cover will be cemented arcund the top
of the well, flush with land surface, to protect the well
from vehicular traffic and vandalism. Construction details

for these wells are shown in Figure 3.

Two deeper monitor wells will be installed by the
hollow-stem auger method of drilling adjacent to two shallow
wells so that the vertical extent of contamination in the
aquifer can be determined. The deeper monitor wells will be
constructed to a depth of about 35 f¢, with a surface casing
depth from land surface to 18 ft. The surface casing will
minimize the potential downward migration of liquid-phase or
dissolved hydrocarbons during drilling. The surface casing
will be installed by drilling a 10-inch-diameter borehole to

a depth of 18 ft using the mud—rotiqﬁﬁmethod and installing a

17.5-ft-1long, B8-inch-diameter, ,£¢& 40 PVC casing into
the borehole. The annular spdgel Db
casing will be filled with a nea

set overnight.

8-inch-diameter borehole by the holl ol r  method

through the center of surface casing to
The monitor well will be constructed by installing 5 ft of
2-inch-diameter well screen (0.0l inch slot) attached to 30

ft of 2Z2-inch-diameter, Schedule 40 PVC casing. The annular

10
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space will be filled with a uniformly-graded silica sand
(20,730 sieve size) to about 3 ft above the screen. A fine
sand cap (0.3-ft thick) will be installed on top of the sand
pack, and the remaining annular space will be filled with a
neat cement grout to about 0.5 ft bls. A locking manhole
cover will be cemented in place over the top of the well,
flush with land surface, to protect the well from vehicular
traffic and vandalism. Construction details for these wells

are shown in Figure 4.

Prior to sampling, each monitor well will be properly
developed by either pumping or air-lifting wuntil the
discharge is clear and sediment-free. The deeper monitor
wells will be pumped at a low rate to minimize potential
downward movement of contamination. Aany soils obtained from
drilling and fluids ©produced by development will be
containerized. Samples of this material will be analyzed for
total recoverable petroleum hydrocarbons, ignitability, and
by the Environmental Protection Agency (EPA) Toxicity
Characteristic Leaching Procedure (TCLP} method for purgeable
organic compounds, semi-volatiles, and metals. The results
of these analyses will be used to determine the proper method
of disposal to be used by NAS-Key West personnel.

Water-Level Measurements and Surveying
A measuring point eleyvation (top of well casing) will be

established on each moni “EVWell andi referenced to a common

datum (U.S. Coast and Ge detlc Survey) by a Florida
registered land surveyor. d water level measurements in

ﬁg‘;ﬁ "" i
F‘low ground-water
"oi, detecting both

liquid-phase hydrocarbons and water leve?s, will be used to

in order to determine the direction of
flow. An interface ©probe, capabl

determine the thickness of any liguid-phase hydrocarbons.

12
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Water-level measurements also will be collected from monitor
wells installed during previous studies ({(Figure 2). All of
the monitor wells (new and existing) also will be surveyed to
establish the relative horizontal location of each well
{using U.S. Coast Geodetic Survey datum). This information
then will be used to construct a base map.

Because past investigations indicated that tidal
fluctuations seem to affect ground-water levels at the fuel
farm (G&M, June 1985), it 1is proposed that ground-water
levels be continuously monitored in three wells without
liguid-phase hydrocarbons present, over at least a 24-hour
period or a complete tidal cycle. This will be accomplished
by placing a recording transducer in at least three monitor
wells near Tank 2. The wells wused will be selected to
represent tidal effects at wvarious distances from the
sea-wall.

survey to

establish topographic control at the?;ﬁfi' iﬁ % These data
& L N
will be wused to construct

Geodetic Survey datum) Jdetermine

MEn

drainage patterns at the fuel farm. “If figquired, this
information also may be used in the designiﬁxﬁﬂﬁﬁcovery

G

systems.

Ground-Water Sampling and Analysis

Ground-water samples will be collected from existing
monitor wellsg (KWMW-20, KWMW-21, KWMW-22, and MW-9) and from
newly installed monitor wells. Samples will neot be collected
from any monitor well having liguid-phase hydrocarbons. all
appropriate sampling procedures and protocol will be followed
in accordance with the Quality Assurance Plan. After purging

a well of three to five volumes of water, samples will be

14
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collected with a Teflon®  ©bailer and poured into the
appropriate containers. After the sample containers are
filled, they will be placed on ice and shipped to Pioneer
Laboratory, Inc., for analysis of volatile (benzene, toluene,
ethylbenzene, total xylene, and methyl tert-butyl ether), and
semi-volatile organic compounds including l-methyl
naphthalene and 2-methyl naphthalene (U.S. Environmental
Protection Agency [EPA] Methods 601, 602, and 625), for total
lead (EPA Method 239.2), and total dissolved solids (EPA
Method 160.1). EPA Method 625 will be used to measure
priority-pollutants and non-priority pollutants with
concentration values greater than 10 parts per billion (ppb).
Measurements of temperature, pH, and specific conductance
will be recorded in the field.

Surface-Water and Marine-Sediment Sampling and Analysis

To evaluate surface-water and™garine-sediment conditions

adjacent to the site, a sampling;pr ram will be conducted at
the locations shown in Fig ref 2 Mhree marine-sediment
samples will be collected hext’ to*}the/ ea wall wusing a
bottom-sampling dredge device. \The sedlmenbﬁaymples will be

;T A

put in containers, placed on ic@,w(apdﬁzse t, to Pioneer
s e

Laboratory, Inc., for analysis of vola\;ler&benEET , toluene,
ethylbenzene, total xylenes, and methyi te butyl ether),
and semi-volatile organic compounds ixg ding l-methyl
naphthalene and 2-methyl naphthalene (EPA Methods 8010, 8020,
and 8250) and for total lead (EPA Method 7421). EPA Method
625 will be used to measure pricrity-pollutants and
non-priority pollutants with concentration wvalues greater

than 10 ppb.

Surface-water samples will be cecllected at the sediment-
sampling locations using a Teflon" bailer. After collection,
the samples will be poured into the apprcpriate containers

and placed on ice £for shipment to the laboratory. The
Us o
(177N
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samples will be analyzed for volatile (benzene, toluene,
ethylbenzene, total xylenes, and methyl tert-butyl ether) and
semi~-volatile organic compounds including l1-methyl
naphthalene and 2-methyl naphthalene (EPA Methods 601, 602,
610, and 625), lead (EPA Method 239.2), and total dissolved
solids (EPA Method 160.1}). EPA Method 625 will be used to
measure priority pollutants and nonpriority pollutants with
concentration values greater than 10 ppb. Temperature, pH,
specific conductance, and salinity measurements will be
recorded in the field.

Aguifer Testing

5

In order to better define the hydraulic characteristics
of the sediments, two "slug test

NN

and one two-day pumping

]
s

test will be performed at selected=ﬁbhitor wells that do not

£

contain liguid-phase hydrocarboﬁs:fhslug*tests will be used
to determine in-situ hydraﬁIic{cpndu@tiviﬁy‘values. These
tests will be conducted in individqél '?élls‘ and will be
initiated by causing an instantanebdg.Vatﬁgélgvéi}change in
the well through the sudden introduéfi;ﬁl or ,femoval of a
solid cylinder (slug) of known volume, Recqiéxy of the water
level with time then will be observed and the data will be
recorded. These data then will be analyzed using the Bouwer
and Rice (1976) method and will be used to evaluate the
ground-water flow rate and the potential for migration of
ground-water contamination.

In addition to the "slug tests," a two-day pumping test
will be performed at one of the monitor wells. The well
selected for testing will be pumped at a constant rate over
approximately a two-day period. The change in water levels
with respect to time (drawdown) in the pumped well and nearby
monitor wells will be recerded; these data will be analyzed
to determine transmissivity and storativity of the sediments.
The test will provide information regarding the response of

16
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water levels in the aquifer under long-term pumping
conditions and will aid in the design of a remedial system,
if required. The well to be pumped during the test and the
wells selected to monitor water-level <changes will be
selected after reviewing lithologic and 0OVA data collected
during the drilling and sampling program. Monitor wells
chosen will be in locations assumed to be representative of
water-quality and lithologic ¢

well will be selected for ba{%g%qun water-level monitoring
so that drawdown and recovery'meésurementsfcag be adjusted

for tidal influences,. /o e :?327
- /
T

Ligquid-Phase Hydrocarbon Sampllgg and Anal WE

Hndltlons at the site. one

Liguid-phase hydrocarbon samples will be collected from
two monitor wells in the suspected plume area. The samples
will be containerized and sent to a laboratory to be analyzed
by a gas chromatograph/mass spectrometer "finger-printing”
technique to determine the type of petroleum hydrocarbon.
This information will assist in determining the possible
source(s) of the subsurface contaminants.

Tank and Pipeline Testing

In order to ascertain whether or not Tank 2 and
associated pipelines might be sources of contamination, G&M
recommends that a tank and pipeline integrity/leak testing
program be performed by Key West Pipeline.

U
17 o S_ Go’fe, T
T, "ent py,
enty) F’-‘?’chfe”y
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DATA ANALYSIS
AND CONTAMINATION ASSESSMENT REPORT PREPARATION

The data obtained during theff};ld investigation will be
evaluated and compiled into a wrf%tenpiﬁport Included in

the report will be a dlSCUSSlOH‘O/fthE workfperﬁormed in the

field; results of ground wa

survey results; contaminant

interpretation of lithologic data; the direction
ground-water movement; and any other pertinent findings
the investigation. Figures and tables will be wused to
illustrate these findings. Also included will be an
evaluation as to whether a Risk Assessment and/or a Remedial

Action Plan should be prepared.

18 e 'n-? P,"CQEW
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PROJECT SCHEDULE
. [
The schedules for completingf/@hg probgsed tasks
described herein will be consistent with{ii%mfﬁfof Section

IIT - Submittals and Sections of the Requé%%ﬁﬁg &ﬂgé;erPOSal

i{:} SEh
for Amendment No. 5. . Lok

19 s
& -Gci"e?'r'?r ,
694,/2 irom, nent p

GERAGHTY & MILLER. INC.



REFERENCE

Bouwer, Herman, and R.C. Rice, 1976. s
Determining Hydraulic Conductivity ¥ «
Aguifers with Completely or Partially Pepé
Water Resources Research 12: 423-428.

20 o men
694 /2

GERAGHTY & MILLER, INC.

/Test for
negonfined

tratirnghiells:

e



	Back to Index
	Contents
	List of Figures
	List of Tables

	Introduction
	Location of the Fuel Farm at the Trumbo Point Annex of the NAS-Key West, Florida
	Location of the JP-5 Site at the Fuel Farm

	Site Description and Project Background
	Field Investigation
	Soil-Boring Installation
	Monitor-Well Installation
	Construction Diagram of a Typical Shallow Monitor Well

	Water-Level Measurements and Surveying
	Construction Diagram of a Typical Deep Monitor Well
	Ground-Water Sampling and Analysis
	Surface-Water and Marine-Sediment Sampling and Analysis
	Aquifer Testing
	Liquid-Phase Hydrocarbon Sampling and Analysis
	Tank and Pipeline Testing

	Data Analysis and Contamination Assessment Report Preparation
	Project Schedule
	Reference

