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EXECUTIVE SUMMARY

An environmental site investigation was performed by Tetra Tech NUS, Inc. (TtNUS) at Study
Area (SA) 17, located at McCoy Annex of the former Naval Training Center (NTC), Orlando. Prior site
screening studies identified occurrences of soil and groundwater contamination. Surface and subsurface
soil contained polynuclear aromatic hydrocarbon (PAH) contamination, while groundwater was found to
be contaminated with trichloroethene (TCE), 1,1-dichloroethene (DCE), cis-1,2-dichloroethene (cDCE),
trans-1,2-dichloroethene (tDCE), and vinyl chloride (VC). Surface soil excavation and off-site disposal,
conducted by Environmental Detachment Charleston (DET) in May 1999, mitigated PAH-contaminated
soil to levels compatible with a future non-residential fand use (SUPSHIP, 1999). Subsequent
environmental planning and investigation at the site have focused only on the groundwater contamination.
The objective of this site investigation was to determine the nature and extent of groundwater
contamination that may be related to past activities at the study area. This report describes the field
activities performed during the site investigation, and presents and interprets the results including current
interim remedial activities. The concentrations of contaminants detected in groundwater are compared to
the Groundwater Cleanup Target Levels (GCTLs) developed by the Florida Department of Environmental
Protection (FDEP).

Study Area Background

SA 17 occupies approximately 9 acres in the central part of the McCoy Annex. The site includes
Buildings 7178, 7190, 7191, and 7193, and the adjacent area that formerly served as the Defense
Property Disposal Office (DPDO) complex for the McCoy Annex. The southwestern portion of the site is
undeveloped. The entire southeastern portion of the site, including the fenced area beneath which the
highest levels of groundwater contamination have been encountered, consists of a soil and grass covered
area formerly used by the motor pool. A shallow ditch that drains to the east extends along the entire

southern boundary of the site.

Building 7178 was constructed in 1965 as the Training Materials Storage Building. A shed along the
northwest wall of the building was used for the storage of drums and flammable and/or hazardous
materials. A 110-gallon aboveground storage tank (AST) used for the storage of heating oil was removed
from the building in 1994 (ABB-ES, 1994).

Building 7190 was constructed in 1952 as an administrative building housing an Army Maintenance

Office. The building contained a 550-gallon underground storage tank (UST) that was used for heating oil

470803001 ES-1 CTO 0234



Rev. 1
01/05/04

and was removed from the building in March 1993. Associated with Building 7190 is a fenced compound
that formerly served as a motor pool area. This area was used to store a variety of hazardous and non-
hazardous materials. A vehicle wash rack is located just outside the north fence line of the storage area,
which reportedly is connected to a leachfield located south of the wash rack inside the fenced storage
yard (HLA, 1999).

Building 7191 was constructed in 1955 and was most recently used for furniture storage. This 3,072-ft°
building is constructed of concrete block walls on a slab foundation. A 110-gailon UST that held heating

oil was removed some time in the past.

Building 7193 was constructed in 1959 and has a concrete slab floor with metal frame walls. A previous
investigation reports that a 110-gallon UST and a 250-gallon AST were located within the DPDO area
(HLA, 1999). Electrical transformers and 55-gallon drums with unknown contents may have been stored
in this area (HLA, 1999).

Site Screening

The initial site screening at SA 17 was performed by ABB Environmental Services (ABB-ES) between
1995 and 1996. During the initial site screening a geophysics survey, passive soil gas survey, soil
sampling, sediment and surface water sampling, and monitoring well installation and groundwater
sampling were conducted. Following up the initial soil sampling, a two-phase PAH evaluation of soils was
conducted. The first phase involved field screening using immunoassay. This was followed by Phase |
confirmatory sampling, with the samples being sent to a laboratory to determine PAH compounds
present.  Confirmatory samples indicated surface and subsurface soils at the site contained
concentrations of PAHs exceeding both residential and industrial screening criteria. This investigation
also identified concentrations of chiorinated volatile organic compounds (CVOCs) in the surficial aquifer

above FDEP GCTLs.

Harding Lawson Associates (HLA), formerly ABB-ES, performed supplemental groundwater
investigations from January 1997 to August 1998. The groundwater evaluation involved two phases of
fieldwork. The first phase involved the installation and sampling of additional monitoring wells in the
immediate vicinity of monitoring well OLD-17-04A to determine whether the plume was isolated to the
immediate area of the well. The second phase involved the use of cone penetrometer testing (CPT) and
direct push technology (DPT) and was designed to delineate the plume and evaluate the factors affecting

plume migration. Following the DPT investigation, 28 permanent monitoring wells were installed to
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determine the nature and extent of the plume. The groundwater data showed that CVOCs were present

at depths ranging from approximately 5 to 60 feet below ground surface (bgs).

Soils Interim Remedial Action

The DET was directed by the Navy to perform an IRA to excavate and dispose of contaminated soils.
The IRA performed by DET did not address the contaminated subsurface soils, but mitigated PAH-
contaminated surface soil to levels compatible with a future non-residential land use (SUPSHIP, 1999).
Subsequent environmental planning and investigation at the site have focused only on the groundwater

contamination.

Site Investigation

TtNUS performed a site investigation between August and November 2002 to define the lateral and
vertical extent of CVOC contamination in the groundwater. in August 2002, DPT locations P100 through
P121 were sampled and analyzed for volatile organic compounds (VOCs) and monitoring wells
(38 through 45) were installed. These eight monitoring wells were sampled in September 2002. An
additional six locations were sampled using DPT in November 2002 to confirm the downgradient limit of
the plume. Based on these results, monitoring wells 46 through 51 were installed in November 2002 and

sampled in December 2002.

TCE, DCE, CDCE, and VC were detected above their respective GCTLs in at least one monitoring well
sample in the shallow zone. However, DCE was not detected in the groundwater samples collected from

the intermediate and deep wells.

New monitoring well results combined with previous monitoring well results show there is a vertical and
horizontal distribution of the CVOC plume. Upper and intermediate portions of the CVOC plume are
contained within the site boundary; however, the deeper portion extends approximately 550 ft to the east

beyond the site boundary.

Groundwater Interim Remedial Action

CH2M Hill Constructors, Inc. (CCI) initiated the groundwater IRA in February 2000 to address chiorinated
solvent contamination at SA 17. CCI contracted Geo-Cleanse International, inc. (GCI) to implement the
IRA using its patented Geo-Cleanse® Process. This process involves the simuitaneous injection of
hydrogen peroxide and trace quantities of metallic salts under pressure into the subsurface to destroy

organic contaminants in the soil and groundwater. The chemistry involved is based on Fenton’s Reagent,
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in which the hydroxyl free radicals react as a powerful, non-selective oxidant. The end products of CVOC
oxidation are primarily carbon dioxide and water, with trace amounts of chloride. Unconsumed hydrogen

peroxide naturally degrades to oxygen and water within a few days of injection.

During the first phase of the field implementation, a total of 6,307 gallons of 50% H,0, solution was
injected via 69 injectors with screen intervals ranging from 10 feet bgs to 25 feet bgs. In the second
phase, ten “very deep” injectors (VD-39 through VD-48) were installed with a screen interval of 31 to
34 feet bgs. Based upon analytical data collected from these injectors and a DPT groundwater
investigation conducted from June 11-19, 2001, an additional 26 injectors were installed with screens
from 33 to 36 feet bgs. Phase Il in situ chemical oxidation (ISCQO) application occurred during three
separate events in 2002 (March, August, and September), and a total of 13,923 gallons of 50% H,0,

solution were injected.

The change in the concentration of TCE and CVOC provides evidence of the success of the oxidation
IRA within the plume source area. Dissolved TCE and CVOC concentrations decreased approximately
88 percent, based on a comparison of the pre-injection “baseline” sampling and subsequent sampling

events.

Conclusions

The horizontal and vertical extent of CVOC contamination in groundwater was delineated for the areas
hydraulically downgradient of the identified source area during the site investigation. As a result, the
extent of CVOC contamination has been defined for the study area. The groundwater contamination

extends beyond the site boundary of SA 17 to the north and east in the deeper portions of the aquifer.
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1.0 INTRODUCTION

An environmental site investigation was conducted at Study Area (SA) 17, located at the McCoy Annex of
the former Naval Training Center (NTC), Orlando, Florida. Contamination greater than the Florida
Department of Environmental Protection (FDEP) Groundwater Cleanup Target Level (GCTL) of
3 micrograms per liter (ug/L) for trichloroethene (TCE) had been detected in groundwater beneath the
source area to a depth of 63 feet below ground surface (bgs). Although direct push technology (DPT)
groundwater sampling investigations had been previously performed, the extent of the groundwater
contamination in the downgradient direction was not defined. The purpose of the current investigation
was to gather sufficient information to adequately define the horizontal and vertical limit of the
groundwater plume at the study area. The technical approach to the investigation was developed in
conjunction with the Orlando Partnering Team (OPT), which includes representatives from the FDEP, the
U.S. Environmental Protection Agency (USEPA) Region 4, and Southern Division, Naval Facilities
Engineering Command (SOUTHDIV) and their contractors. This report provides the results of previous
investigations, this site investigation, and interim remedial activities at SA 17 and presents conclusions

based on those results.

1.1 SITE BACKGROUND

SA 17 occupies approximately 9 acres in the central part of the McCoy Annex (Figure 1-1). The site
includes Buildings 7178, 7190, 7191, 7193, and the adjacent area that formerly served as the Defense
Property Disposal Office (DPDO) complex for the McCoy Annex. The layout of the pertinent site features
is shown in Figure 1-2. The southwestern portion of the site is undeveloped. The entire southeastern
portion of the site, including the fenced area where the highest levels of groundwater contamination have
been encountered, consists of a soil and grass covered area that was formerly used by the motor pool. A

shallow ditch that drains to the east extends along the entire southern boundary of the site.

Building 7178 was constructed in 1965 as the Training Materials Storage Building. This 3,300-ft? building
was most recently used for furniture and carpet storage. It has concrete block walls on a slab foundation.
The asphalt pavement around the building is deteriorated and completely surrounded by a fence. A shed
along the northwest wall of the building was used for the storage of drums and flammable and/or
hazardous materials. A 110-gallon aboveground storage tank (AST) used for the storage of heating oil
was removed from the building in 1994 (ABB-ES, 1994).

470803001 1-1 CTO 0234
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Building 7190 was constructed in 1952 as an administrative building housing an Army Maintenance
Office. The 3,000-ft? building is a cinderblock structure which supported light automotive maintenance.
The building contained a 550-gallon underground storage tank (UST) that was used for heating oil and
was removed from the building in March 1993. Associated with Building 7190 is a fenced compound that
formerly served as a motor pool area. The compound is unpaved and covered by gravel. The compound
was most recently used by the lawn maintenance contractor for equipment storage and maintenance.
During the Environmental Baseline Survey, several 55-gallon drums of waste fuel, oil, and ethylene glycol
were observed on wooden pallets along the northern fence line of the compound (ABB-ES, 1994).
Hazardous materials (paints, oils, anti-freeze) were also reportedly stored here. These have since been
removed (HLA, 1999). A vehicle wash rack is located just outside the north fence line of the storage
area. The wash rack reportedly is connected to a leachfield located south of the wash rack inside the
fenced storage yard (HLA, 1999).

Building 7191 was constructed in 1955 and was most recently used for furniture storage. This 3,072-ft?
building is constructed of concrete block walls on a slab foundation. A-110 gallon UST that held heating
oil was removed some time in the past. The fenced gravel lot between Buildings 7178 and 7191 was also

used by the base lawn maintenance contractor to store equipment.

Building 7193 was constructed in 1959 and has a concrete slab floor with metal frame walls. It has an
area of 3,320 ft’ and is currently used for general storage. The building is surrounded by a fenced paved
lot on three sides. An earlier investigation reported that a 110-galion UST and a 250-gallon AST were
located within the DPDO area (HLA, 1999). Electrical transformers and 55-gallon drums with unknown

contents may have been stored in this area (HLA, 1999).

The open area located to the immediate south of Building 7193 was designated Initial Assessment Study
Site 6. The verification study was performed there in 1986 (HLA, 1999). Drums were stored in this area

as recently as March 1994.

1.2 ENVIRONMENTAL ACTIONS

The environmental activities at SA 17 are summarized in Table 1-1. The initial site screening
investigation was conducted by ABB Environmental Services (ABB-ES) in 1995 and 1996. Surface soils
at the site contained concentrations of polynuclear aromatic hydrocarbons (PAHs) exceeding screening
criteria. The initial investigation also identified concentrations of organic contaminants in the surficial

aquifer above screening criteria. Harding Lawson Associates (HLA) formerly ABB-ES, performed
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TABLE 1-1

MARY OF ENVIRONMENTAL ACTIVITIES
STUDY AREA 17

NAVAL TRAINING CENTER
ORLANDO, FLORIDA

Active Use Of The Site

1940 to 1947 U.S. Army
1947 to 1968 U.S. Air Force
1968 to 1999 U.S. Navy

Environmental Baseline Survey (ABB-ES)

December 1994

| Submittal of Baseline Survey Report

Initial Site Screening (ABB-ES)

February through May 1995

Geophysics survey. Passive soil gas survey. Surface and
subsurface soil sampling. Installation and sampling of wells
OLD-17-01A through OLD-17-05A, and OLD-17-24T.
Surface water and sediment sampling of drainage ditch.

October through November 1996

PAH evaluation in soil using field immunoassay analysis.

Supplem

ental Site Screening (HLA)

January through February 1997

Phase I: Install and sample monitoring wells OLD-17-06
through OLD-17-10

November 1997

Confirmatory soil sampling.

March through April 1998

Phase il: CPT/DPT 17Q001-17Q031; Install and sample
piezometers PZ01-PZ06

April through June 1998

Phase 1l: Install and sample monitoring wells OLD-17-11
through OLD-17-33

Interim Reme

dial Action (IRA) (DET and CC})

May 1999

DET soil excavation

February 2000

Phase | confirmation: re-sample 14 monitoring wells

March through April 2000, August 2000

Phase ll characterization: DPTs 1 through 20; Install
monitoring wells OLD-17-34 through OLD-17-37; Replace
OLD-17-23A and OLD-17-24B

October 2000 Collected basis of comparison groundwater samples from
3 shallow injectors, 9 intermediate injectors, 8 deep injectors,
and 2 monitoring wells
November 2000 IRA Injection: ISCO shallow, intermediate, deep zones.
December 2000 Post injection sampling
January 2001 Installed 8 deep injectors and injected ISCO in deep zone.

January through February 2001

Post injection sampling.

May through June 2001

Phase Ill: Installed very deep injectors 39 - 48; DPTs 21 - 35

March 2002, August and

September 2002

2002,

IRA injection: ISCO very deep zone; polishing of intermediate
and deep zones

July 2002, October 2002, January 2003,
and June 2003

Performance evaluation groundwater monitoring

Site Investigation Action (TtNUS)
August 2002 DPTs P100 through P121; Installed monitoring wells
OLD-17-38 through OLD-17-45
November 2002 DPTs P122, P123, P126, and P128 through 130; Instailed

monitoring wells OLD-17-46 through OLD-17-51

CPT-cone penetrometer testing
DPT-direct push technology
ISCO-in situ chemical oxidation

470803001
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supplemental investigations from January 1997 to August 1998 to confirm and to quantify the various
PAH compounds present in the soil. In addition, HLA conducted a supplemental groundwater screening
investigation. When Phase | results established that the chlorinated volatile organic compounds (CVOC)
plume did extend over a significant area of the site, a second phase of screening was implemented to

better define the limits of the plume.

In May 1999, surface soil was excavated by Environmental Detachment Charleston (DET) to a depth of
2 feet across an area of approximately 300 by 100 feet (HLA, 1999). The Interim Remedial Action (IRA)
performed by DET did not address the contaminated subsurface soils. The surface soil excavation and
off-site disposal mitigated PAH-contaminated surface soil to levels compatible with a future non-
residential land use (SUPSHIP, 1999). Subsequent environmental planning and investigation at the site

has focused only on the groundwater contamination.

In February 2000, the OPT requested that CH2M Hill Constructors, Inc. (CCl) perform an IRA to confirm
site conditions, develop an IRA approach, and implement an appropriate IRA. CCl was contracted to
perform Phase | and Phase Il Confirmatory Site Characterization activities at SA 17. Based on results
from Phase I activities, CCI contracted Geo-Cleanse International, Inc. (GCI) to implement two phases of
in situ chemical oxidation (ISCO) injection activities at SA 17. Phase | consisted of two injection events
conducted from November 2000 through January 2001. The second phase consisted of three injection

events conducted from March 2002 through September 2002.

Subsequently, Tetra Tech NUS, Inc. (TtNUS) performed the site investigation documented in this report to
complete the definition of the horizontal and vertical extent of contamination. The investigation consisted
of additional DPT groundwater sampling; installation of additional shallow, intermediate, and deep
monitoring wells (including a D zone well immediately below the Hawthorn clay); and the collection of
synoptic water levels to further evaluate groundwater flow direction. Estimates were also made for
groundwater flow velocity based on observed aquifer characteristics. Details and results of this

investigation are provided in the following pages of this report.
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2.0 ENVIRONMENTAL SETTING

2.1 SOILS

The Soil Survey of Orange County, Florida (USDA, 1989) shows that SA 17 is located within the Smyrna-
Urban land complex soil unit. These soils are described as nearly level and poorly drained. Smyrna-
Urban land soils are typically found on the flatwoods with slopes of less than 2 percent. This map unit
consists of about 53 percent Smyrna soil and about 40 percent Urban land. Typically, the thickness of
the Smyrna soil is 80 inches or more and consists of fine sand. The Urban land part of this complex is
covered by concrete, asphalt, buildings, or other impervious surfaces that obscure or alter the soils so

that their identification is not feasible.

2:2 SITE GEOLOGY

Cone penetrometer testing (CPT) was conducted during the early stages of the site screening
investigation to characterize the subsurface geology to depths of 65 feet bgs at SA 17. Geologic cross
sections presented in the Environmental Site Screening Report (ESSR) (HLA, 1999) are provided in
Appendix A. In general, the upper 30 feet of sediments consists primarily of fine sand with the exception
of two thin (approximately 5 to 10 feet), discontinuous layers of silty sand. The upper layer of silty sand
lies at about 10 to 15 feet bgs and appears to dip to the east and northeast. The lower layer of silty sand
lies at about 25 to 30 feet bgs and appears to be continuous across the site, but thins slightly to the north
and east in the area investigated. The groundwater chemistry investigation results suggest that these

layers act as aquitards and retard the downward flow of groundwater (and contaminants) at the site.

Below the lower layer of silty sand is an interval of fine- to coarse-grained sand that extends from about
30 to 50 feet bgs. Because of its green coloration, this layer marks the upper part of the Hawthorn Group
sediments. This interval is underlain by another silty-sand layer that extends from 50 to 55 feet bgs,
which is in turn underlain by approximately 10 feet of sandy, silty clay. This clay is considered to be the
bottom of the surficial aquifer. It is in turn underlain by fine- to coarse-grained sand of the Hawthorn

Group sediments.

23 SITE HYDROGEOLOGY

The hydrogeology of the surficial aquifer of interest at SA 17 has been investigated by the installation and
monitoring of wells installed at the site. The water table lies at approximately 6 feet bgs across the site,

with a variation of 2 feet. The surficial aquifer extends to a depth of about 55 feet and the uppermost

Hawthorn Clay layer described in Section 2.2 defines its lower extent. Figure 2-1 provides a well depth
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schematic that demonstrates the relationship of the wells and the nomenclature used to distinguish the
aquifer depth intervals at SA 17. It was noted that two “C’-depth wells, OLD-17-25C and OLD-17-28C,
were installed at or in the silty-clay transition zone that marks the bottom of the surficial aquifer. These C
wells have screened intervals deeper than most C-depth wells and their water levels are consistently
lower in elevation. For the remainder of this report, monitoring wells will be referred to with an
abbreviated notation; for example, the designation for monitoring well OLD-17-04A will be shortened to
04A.

The groundwater elevation data (presented in Section 4.0) in the shallowest portion of the surficial aquifer
(less than 14 feet bgs) indicate radial flow away from a groundwater high located across the central
portion of SA 17. The location of a buried water-supply line that runs across SA 17 suggests that leakage
from the line may be responsible for the localized groundwater high and resulting radial drainage. The
absence of an artificial recharge source and the presence of the ditch along the southern perimeter of
SA 17 suggest that the local water table would otherwise slope toward the south and that shallow
groundwater would flow and discharge into the ditch during typical water table conditions. The
groundwater flow direction in the intermediate portion of the aquifer, between the two upper silty-sand
intervals (15 to 30 feet bgs), suggests that local features (i.e., the drainage ditch) may also influence this
interval. Flow in the intermediate zone is toward the ditch to the south, but a component of flow also
exists to the east. The groundwater flow direction in the deep portion of the aquifer, below the lower,
silty-sand interval (>30 feet bgs), suggests that local features have no influence on this interval. Flow in
the deep zone is toward the south or the east. Groundwater flow across the surficial aquifer has a strong

downward component.
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3.0 SITE INVESTIGATION

3.1 SITE SCREENING

ABB-ES conducted initial site screening activities at SA 17 between February 1995 and November 1996.
The activities included a geophysics survey, passive soil-gas survey, soil sampling, monitoring well
installation, groundwater monitoring well sampling, surface water sampling, and sediment sampling.
Supplemental site screening activities were conducted by HLA from January 1997 to August 1998. HLA
presented the details of the site screening activities in a report titled Base Realignment and Closure
(BRAC) Environmental Site Screening Report, Study Area 17, Naval Training Center, Orlando, Florida
(HLA, 1999). The surface soil excavation and off-site disposal conducted by DET in May 1999 mitigated
PAH-contaminated surface soil to levels compatible with a future non-residential land use
(SUPSHIP, 1999). Subsequently, recent environmental planning and investigations at the site have
focused only on the groundwater contamination. Below is a summary of the soil and groundwater site

screening sampling activities.

3.1.1 Soil Gas Survey

During the initial site screening conducted by ABB-ES, 60 passive soil-gas samplers were installed in a
grid pattern with 50-foot centers (see Figure 3-1). The samplers were buried 2 to 3 feet bgs. After a
2-day exposure period, the passive collectors were retrieved and analyzed for halogenated hydrocarbons
and petroleum hydrocarbons. One passive sampler that was installed south of Building 7193 indicated

very low detections of benzene and toluene. No other detections were noted.

3.1.2 Soil Sampling

During the initial site screening conducted by ABB-ES, surface and subsurface soils were found to
contain concentrations of PAHs exceeding screening criteria (Figure 3-1). For PAHs, the industrial
screening criterion is the FDEP industrial Soil Cleanup Target Level (SCTL). ABB-ES conducted a PAH
soil evaluation to determine the extent of contamination. The first phase of the evaluation involved field
screening using immunoassay analysis. The second phase involved confirmatory sampling from selected
locations for laboratory analysis. Eight of the 26 confirmatory samples had PAH concentrations
exceeding the industrial SCTLs. Detections from these surface and subsurface soil sampling activities

are presented in Figure 3-2, and analytical data can be found in Appendix A.
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3.1.3 Soils Remediation

Based on the confirmatory sampling results, HLA recommended an IRA be performed to remove
contaminated surface and subsurface soils (HLA, 1999). In May 1999, the DET excavated surface soils
to a depth of 2 feet across an area of approximately 300 by 100 feet (SUPSHIP, 1999). Following the
excavation confirmation samples were collected from the sidewalls. Figure 3-3 shows the locations of the
excavation area and confirmatory sample locations. Analytical data from the confirmatory samples can
be found in the Completion Report, interim Remedial Action at SA 1 7, 18, 23, 35, 37, 40, and OU 3 & 4,
Naval Training Center and McCoy Annex (SUPSHIP, 1999). The IRA performed by the DET did not
address the contaminated subsurface soils. The surface soil excavation and off-site disposal mitigated
PAH-contaminated surface soil to levels compatible with a future non-residential land use
(SUPSHIP, 1999). Subsequent environmental planning and investigation at the site have focused only on

the groundwater contamination.

3.1.4 Groundwater Sampling

ABB-ES installed five permanent (01A through 05A) and one temporary (24T) shallow monitoring wells
during the initial investigation. The groundwater sampling results from site screening activities are
presented in Appendix A. A sample from well 04A contained TCE at a concentration of 42 po/L, cis-1,2-
dichlorolethene (cDCE) at 200 ug/L, and vinyl chloride (VC) at 190 pg/l, and each exceeded their
respective FDEP GCTLs of 3 pg/L, 70 pg/L, and 1 ug/L (FDEP, 1999) (Figure 3-1).

The supplemental groundwater screening investigation was conducted by HLA in two phases. The first
phase was implemented to determine whether the plume was isolated to the immediate vicinity of
well 04A. When the Phase | results established that the plume extended over a significant area, a more
extensive field program was designed and implemented to determine the nature and extent of the

groundwater plume.

During Phase | activities, five additional monitoring wells were installed. Four of the wells (0B8A through
09A) were placed in a cross pattern centered on 04A (Figure 3-4). The fifth monitoring well (10C) was
installed to test the groundwater quality at the base of the surficial aquifer in the immediate vicinity of 04A.
VC was detected above the GCTL in all six wells (04A and 06A through 10C), with concentrations ranging
from 1.6 pg/L to 450 pug/L. cDCE was also detected in all six wells, but only the concentration from 04A
(460 ug/L) exceeded the GCTL. TCE was detected in two wells, but the concentration from 04A (42 ug/L)
was the only one that exceeded screening criteria. The other compounds detected were 1,1-
dichioroethene (DCE) and trans-1,2-dichloroethene (tDCE) at 04A; only DCE was detected at a
concentration (16 pg/L) exceeding its GCTL.
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Phase Il investigation activities involved CPT to characterize the subsurface lithology across the site, DPT
groundwater sampling, surface water, and sediment sampling. CPT was performed at nine locations and
extended to at least the top of the shallowest clay unit within the Hawthorn Group. Six piezometers
(17P201 through 17PZ06) at three locations were installed on the south side of the drainage canal to
investigate the downgradient limits of the plume. A total of 185 groundwater samples were collected from
31 DPT locations. Samples were analyzed at an on-site field analytical laboratory. At most DPT
locations, groundwater samples were collected at 5-ft intervals to a depth of 30 ft bgs and at 10-ft
intervals from 30 ft to 60 ft bgs. Based on the results of the Phase Ii DPT sampling, 18 new monitoring
wells (18A through 33A) were installed (Figure 3-5). The new wells were incorporated with existing wells
to form seven well clusters with each cluster containing a shallow, intermediate, and deep monitoring
well. Samples collected from 16 of the 28 monitoring wells and drive points had detections of one or
more CVOCs. The exceedances detected in the Site Screening Investigation are presented in
Figure 3-5. The concentrations of cDCE, VC, and TCE at 12 of the 16 well locations exceeded the
GCTLs. There were no surface water or sediment samples exceeding surface water standards or

sediment screening criteria.

3.2 SITE INVESTIGATION

TtNUS conducted additional sampling in September and November 2002 in order to define the lateral and
vertical extent of the groundwater plume. TtNUS performed the work in accordance with the Work Plan
for Plume Delineation at Study Area 17 (TtNUS, 2002). The work plan references the guidance detailed
in the Project Operations Plan (POP) for Site Investigation and Remedial Investigations, Volume 1
(ABB-ES, 1997), FDEP SOPs (January 2002), and the USEPA Environmental Investigation, Standard
Operating Procedures and Quality Assurance Manual (EISOPQAM) (November 2001). Health and safety
aspects of the work at SA 17 were controlled in accordance with the Health and Safety Plan for

Completion of Investigative Work and Data Sampling {TINUS, 2001) and addenda.

3.2.1 DPT Groundwater Sampling

DPT sample locations were selected based on groundwater flow and contaminant transport patterns
determined from the site screening investigations monitoring well and DPT sampling results (Figure 3-6).
The analytical data from monitoring well sampling conducted in June 1998, February and April 2000, and
from DPT groundwater investigations conducted in April 2000 and June 2001 were used collectively to
define the plume configuration at various depths in the surficial aquifer and to identify data gaps. The
main focus of the 2002 DPT investigation was to fill data gaps in the intermediate and deep portions of

the surficial aquifer (i.e., just above and below the lower silty-sand layer).
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Selection of DPT Locations

In August 2002, groundwater samples were collected from DPT locations P100—P121 and analyzed for
volatile organic compounds (VOCs). The shallow portion of the aquifer (zone A) was defined using six
additional locations (P102, P114—-P116, P120, and P121) with samples collected from a depth of 10 feet
bgs in the area north and east of the plume. Twenty locations (P100-P117, P120, and P121) were
sampled at depths of 15, 25, and/or 35 feet bgs to complete the delineation of the intermediate portion of
the aquifer. Samples in the intermediate zone (P100-P113, P1 16-P117, P120, and P121) were collected
primarily east of the plume where few data points existed. Additionally, two samples (P114 and P115)
were collected from the northwest to fill in the data gap from previous DPT and monitoring well sampling,
and a sample was also collected to the west along the drainage ditch where no data exist. In the deep
portion of the aquifer (zone C), 17 locations were sampled at depths of approximately 40 and 50 feet bgs
due to insufficient data. This interval was selected because the sand represents the most conductive
groundwater flow path in the deep zone of the surficial aquifer and because the interface of the sand with
the underlying silty sand and clay layers represented a potential point of accumulation of dense
nonaqueous phase liquid (DNAPL). Previous sample data showed that relatively high concentrations of
either TCE, cDCE, and/or VC had migrated to the east and northeast, and samples from
20C demonstrated that VC had migrated further downgradient than predicted by the contaminant velocity
estimated in the work plan (see Appendix B, TINUS, 2002).

Additional DPT sampling was conducted in November 2002, to complete the definition of the plume in the
deep aquifer. Six locations (P122, P123, P126, and P128 through 130) were sampled in the area

northeast of the plume to confirm the downgradient extent.

DPT Sampling Procedures

DPT groundwater samples were collected by attaching a factory-slotted well point/screen to the end of
the drive rods and advancing the string to the desired sample collection depth. At the desired sample
interval the well point was exposed to the aquifer and allowed to equilibrate. The well point was then
‘purged” using a peristaltic pump in order to reduce turbidity and remove the groundwater directly
impacted by installation (USEPA, 2001). The well was purged until the groundwater was relatively clear.
After the water cleared, pumping continued until three readings at 5-minute intervals of temperature,
specific conductance, pH, and turbidity were recorded. In cases where a low turbidity was not achieved,
the best sample obtainable was collected. Sample aliquots for volatile organic analyses were collected
using the tube evacuation method described in Section 4.5.2.2 of the POP (ABB-ES, 1997); these

samples were also collected directly into laboratory-supplied preservation containers. Samples were
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analyzed using quick turnaround in order to minimize collection and analysis of sampies outside the

plume area.

DPT Sample Numbering

The DPT samples were numbered as follows:

NTC17TWWWDD
where: NTC = Naval Training Center
17 = two-digit SA designation (17)
T = sample type (“P” for groundwater collected with DPT, “D” for duplicate)
WWW = DPT sample location (e.g., 001)
DD = depth bgs sample collected (e.g., 25)

For example, the sample collected from P001 at a depth of 25 feet bgs was designated as
NTC17P00125. Samples for field duplicates were identified with a “blind” number (e.g., NTC17D1000).

The corresponding environmental sample was noted in the field logbook.

3.2.2 Monitoring Well Groundwater Sampling

Monitoring Well installation

TtNUS installed 14 monitoring wells (38-51) between September and November 2002. Monitoring wells
were installed based on the results of DPT sampling and previous sampling events. Wells 38-45 were
installed in August 2002, after the first round of DPT sampling. Additional DPT sampling was conducted
in November 2002 to define the eastern extent of the deeper plume, and monitoring wells 46—-51 were

subsequently installed in November 2002.

Monitoring Well Construction

Monitoring wells 39-51 were constructed of Schedule 40, flush-joint threaded, 1-inch ID polyviny! chloride
(PVC) pipe and flush-joint threaded, factory-slotted 0.006-inch, pre-packed well screen with a threaded
end cap. Monitoring well 38D was constructed with 59 ft of permanent 4-inch diameter Schedule 40 PVC
outer casing set into the Hawthorn Clay and sealed with grout. The well was completed with 70 ft of
Schedule 40, flush-joint threaded, 2-inch ID PVC pipe and flush-joint threaded, factory-slotted 0.006-inch
well screen with a threaded end cap. Each section of well casing and screen was certified as compliant
with the National Sanitation Foundation standards. Monitoring wells 47D, 49D, and 51D were completed
in downgradient areas that did not show exceedances of GCTLs during DPT sampling, and were
completed on top of the Hawthorn Clay; therefore, these wells were not double cased. The shallow, A-
depth well screens were 10 feet long to allow for potential water table fluctuation; the well screens were 5

feet long for all other well depths (i.e., B, C, and D). The bottom of the well screens was placed a
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minimum of 6 inches, but no more than 3 feet, above the bottom of the drilied borehole. Bottom piugs

were flush threaded. No solvents or glues were used during the construction of monitoring wells.

For all monitoring wells, a 30/45 size filter pack was installed in the annular space through the hollow
stem augers. A minimum 1-foot-thick layer of fine sand (uniformly graded with 100 percent weight
passing the No. 30 U.S. Standard sieve, and less than 2 percent by weight passing the No. 200 U.S.
Standard sieve) was placed on top of the filter pack. Except for the A wells, a minimum 2-foot-thick
bentonite pellet seal was installed above the fine sand pack and allowed to hydrate as per the
manufacturer's recommendations. Only 100 percent, certified pure, sodium bentonite was used for well
construction. For the A monitoring wells (approximately 15 feet bgs), the top of the screen was above the
static water level. Therefore, no bentonite seal was installed. Instead, the fine sand layer was increased
to a minimum of 2 feet. The depth of backfill materials was frequently monitored during well installation
using a weighted stainless steel or fiberglass tape measure. The remaining annulus above the hydrated
bentonite seal (or above the fine sand layer in A wells) was backfilled to the surface, using a tremie pipe,
with a 20:1 cement/bentonite grout. A maximum of 10 gallons of water per 94-pound bag of Type |
cement was used for the grout. A summary of monitoring well installation information can be found in

Table 3-1. Well boring and completion logs are provided in Appendix B.

Preliminary well development was conducted during well construction by gently surging the well with a
surge block to facilitate settiement of the filter pack sand around the screen. After the level of the filter
pack sand was stabilized, the remaining grout and seal materials were added to the annulus of the well.
Final well development was performed no sooner than 24 hours after well installation. This development
consisted of bailing and surging, and/or pumping, to restore the hydraulic properties of the borehole wall
and to remove mobile fines from the filter pack and disturbed formation. This process continued until the
site geologist determined that no additional increase in water clarity or reduction in turbidity could be

achieved.

Groundwater Sampling

Monitoring wells were sampled using low-flow or micro-purge techniques and were analyzed by the
Target Compound List (TCL) VOCs only. Before sampling, the static groundwater level in each well was
measured. Samples were collected and analyzed in accordance with USEPA Level IV data quality
objectives (DQOs). The work was performed in accordance with the site-specific work plan (Tetra
Tech, 2002) and the requirements in the POP (ABB-ES, 1997). The following summarizes the purging

procedures used:

* The depth to water and total well depth were determined, and the discharge tubing was lowered into

the well as slowly as possible to minimize disturbance to the water in the well.
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MONITORING WELL DATA

TABLE 3-1

STUDY AREA 17 - McCOY ANNEX

NAVAL TRAINING CENTER

ORLANDO, FLORIDA

Screen Location** TOC
Well Date Installed | Installed by | Type* Interval . . Elevation***
(feet bgs) Easting Northing (feet AMSL)

OLD-17-01A 15-May-95 HLA 2" well 2t0 12 546727.59 | 1490675.66 90.28
OLD-17-02A 14-May-95 HLA 2" well 2to 12 546828.44 | 1490504.68 90.14
OLD-17-03A 18-May-95 HLA 2* well 2to 12 546999.59 | 1490206.35 89.47
OLD-17-04A 16-May-95 HLA 2" well 2to 12 546676.07 | 1490425.42 89.07
OLD-17-05A 15-May-95 HLA 2" well 2t0 12 546558.27 | 1490504.66 89.02
OLD-17-06A 23-Jan-97 HLA 0.5" well 2to 11 546708.00 | 1490426.00 89.80
OLD-17-07A 23-Jan-97 HLA 0.5" well 2 to 11 546683.00 | 1490401.00 89.40
OLD-17-08A 23-Jan-97 HLA 0.5" well 2to 11 546676.00 | 1490450.00 89.70
OLD-17-09A 23-Jan-97 HLA 0.5" well 2to 11 546644.00 | 1490418.00 89.00
OLD-17-10C 4-Feb-97 HLA 2" well 42 to 47 546673.00 | 1490418.00 89.20
OLD-17-11B 28-Apr-98 HLA 2 well 15 to 20 546562.43 | 1490510.48 89.76
OLD-17-12C 28-Apr-98 HLA 2" well 45 to 50 546566.57 | 1490514.24 89.65
OLD-17-13B 28-Apr-98 HLA 2" well 15 to 20 546996.76 | 1490202.11 90.01
OLD-17-14C 28-Apr-98 HLA 2" well 43 to 48 546993.74 | 1490197.04 89.85
OLD-17-15A 28-Apr-98 HLA 2" well 2t0 12 546829.37 | 1490218.24 88.85
OLD-17-168 29-Apr-98 HLA 2" well 15 to 20 546825.25 | 1490221.13 88.72
OLD-17-17C 29-Apr-98 HLA 2" well 4310 48 546818.99 | 1490227.00 88.56
OLD-17-18A 30-Apr-98 HLA 2" well 2t0 12 546979.55 | 1490388.92 91.12
OLD-17-19B 1-May-98 HLA 2" well 25 to 30 547113.23 | 1490325.31 91.46
OLD-17-20C 1-May-98 HLA 2" well 47 to 52 547116.19 | 1490330.09 91.45
OLD-17-218B 5-May-98 HLA 2" well 15 to 20 546832.01 | 1490511.21 90.48
OLD-17-22C 4-May-98 HLA 2" well 4310 48 546837.04 | 1490517.42 90.48
OLD-17-23A 5-May-98 HLA 2" well 2to0 12 546850.18 | 1490405.01 90.31
OLD-17-23A-R{ 26-Sep-00 CCl 2" well | 2.2t012.2 | 546847.00 | 1490404.06 89.38
OLD-17-24B 5-May-98 HLA 2" well 20 to 25 546854.28 | 1490401.62 90.44
OLD-17-24B-R| 26-Sep-00 CCI 2" well 15 to 20 546851.06 | 1490400.23 89.56
OLD-17-25C 7-May-98 HLA 2" well 58 to 63 546859.65 | 1490391.61 90.32
OLD-17-25C-R CCi 2" well 546851.06 | 1490400.23 89.16
OLD-17-26A 5-May-98 HLA 2" well 2t0 12 546735.46 | 1490431.61 90.00
OLD-17-27B 5-May-98 HLA 2" well 15 to 20 546740.42 | 1490428.37 89.99
OLD-17-28C 7-May-98 HLA 2" well 58 to 63 546747.71 | 1490423.67 89.96
OLD-17-29A HLA 1" DP 5to06 546601.00 | 1490414.00 89.40
OLD-17-30A HLA 1" DP 5106 546682.00 | 1490347.00 89.40
OLD-17-31A HLA 1* DP 5t0 6 546768.00 | 1490306.00 89.60
OLD-17-32A HLA 1" DP 5106 546865.00 | 1490236.00 89.70
0OLD-17-33A HLA 1" DP 5t0 6 546953.00 | 1490167.00 89.50
OLD-17-34A 27-Mar-00 CClI 2* well 5to 15 546933.56 | 1490546.61 90.44
OLD-17-35B 27-Mar-00 CCl 2" well 15 to 20 546938.11 | 1490543.09 90.20
OLD-17-36B 28-Mar-00 CCl 2" well 24 to 29 547281.25 | 1490208.37 89.18
OLD-17-37C 28-Mar-00 CCl 2" well 45 to 50 547283.66 | 1490214.22 89.24
OLD-17-38D 20-Aug-02 TtNUS 2" well 45 to 50 547110.36 | 1490331.78 94.05
OLD-17-39C 19-Aug-02 TtNUS 1" well 45 to 50 547144.18 | 1490223.78 89.72
OLD-17-40C 20-Aug-02 TtNUS 1" well 45 to 50 547307.97 | 1490341.88 91.74
OLD-17-41C 20-Aug-02 TINUS 1* well 4610 51 547102.86 | 1490468.15 90.77
OLD-17-42B 21-Aug-02 TINUS 1° well 24 to 29 546994.37 | 1490414.72 92.63
OLD-17-43C 21-Aug-02 TtNUS 1" well 46 to 51 547000.41 | 1490417.3 92.45
OLD-17-44A 21-Aug-02 TINUS 1" well 5to 15 547050.75 | 1490268.75 92.65
OLD-17-45C 22-Nov-02 TtNUS 1" well 45 to 50 547400.27 | 1490443.76 90.82
OLD-17-46C 21-Nov-02 TtNUS 1* well 45 to 50 547569.24 | 1490425.43 88.20
OLD-17-47D 21-Nov-02 TINUS 1" well 52 to 57 547574.02 | 1490430.19 88.02
OLD-17-48C 22-Nov-02 TtNUS 1" well 45 to 50 547610.03 | 1490651.42 91.20
0OLD-17-49D 22-Nov-02 TINUS 1 well 52 to 57 547613.53 | 1490655.21 91.07
OLD-17-50C 22-Nov-02 TtNUS 1" well 45 to 50 547375.29 | 1490632.91 92.79
OLD-17-51D 22-Nov-02 TINUS 1" well 52 to 57 547380.26 | 1490632.94 92.62

* All wells except drive points and replacement wells are constructed of PVC
** North American Datum 83, Florida East Zone

*** North American Vertical Datum 88

AMSL - Above mean sea level
bgs - Below ground surface

DP - drive points located in canal
TOC - Top of casing
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¢ The end of the tubing was positioned near the midpoint of the saturated screen length and kept 2 to
3 feet above the bottom of the well, to minimize mobilization of particulates present in the bottom of

the well.

» Purging began with the pump at the lowest setting and the speed slowly increased until discharge

occurred.

* The pumping rate was adjusted until there was little or no water level drawdown; the drawdown goal
was a maximum of 0.3 foot. The water level in the well was monitored continuously until the pumping
rate stabilized. The water level and pumping rate were monitored and recorded every 3 to 5 minutes
(or as appropriate) during purging. Purging proceeded at approximately 100 milliliters per minute

(mL/min), except where well-specific conditions warranted a change.

* The parameters listed below were monitored and were recorded on the sample purging/collection log
(Appendix C). Purging was considered complete when all the field parameters stabilized.
Stabilization was considered to have been achieved when three consecutive readings, taken at 3- to

5-minute intervals, were within the limits listed below.

Temperature (°F) +5%

Specific conductance +5%

pH +5%

Dissolved Oxygen (DO) +5%

Turbidity + 5% (values > 7 Nephelometric Turbidity

Unit (NTU); = 10% (values <7 NTU)

Samples were collected immediately after purging was complete. Sample aliquots for volatile organics
analyses were collected using the tube evacuation method described in Section 4.5.2.2 of the POP
(ABB ES, 1997); these samples were also collected directly into laboratory-supplied preservation
containers. The sample field parameters were recorded on the sample purging/collection log
(Appendix C). All sample containers were immediately labeled, placed on ice in a shipping cooler, and
kept under the custody of the sampling team. One trip blank set was included with each shipping

container that included samples for VOC analyses.

Groundwater Sample Numbering

The monitoring well samples were numbered as follows:

NTC17TWWWRR

where: NTC = Naval Training Center
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17 = two-digit SA designation (17)
T = sample type (“G” for groundwater, “D” for duplicate)
WWW = weli location and screen depth designation (e.g., 46C)
RR = sampling round number (e.g., 10)

For example, the sample collected from monitoring well 46C was designated as NTC17G46CO01.
Samples for field duplicates were identified with a “blind” number (e.g., NTC17D1000). The

corresponding environmental sample was noted in the field logbook.

Quality Control Samples

¢ One field duplicate per 10 environmental samples.
¢ One trip blank set per cooler containing samples for VOC analysis.

¢  One matrix spike (MS)/matrix spike duplicate (MSD) per 20 environmental samples.

MS/MSD samples were identified on the labels and on the chain of custody. New sample numbers were

not created for these samples. Additional sample volume was collected for each MS and MSD set.

33 INTERIM REMEDIAL ACTION (IRA)

An IRA of ISCO of the plume source is ongoing at SA 17. A series of injection wells have been installed
at various depths within an “L” shaped treatment area located southwest of Building 7190. The vertical
extent of the treatment area extended from the water table to a depth of approximately 36 feet bgs. The
goal of the ISCO, as established by the OPT, is to reduce concentrations of CVOCs in the groundwater
source areas to levels below 500 pg/L. Subsequent plume migration via natural attenuation processes is

anticipated to be the final remedy for groundwater at the site.

3.4 DATA VALIDATION

The analytical data for samples used in the site investigation to determine the extent of groundwater
contamination were subjected to a “full” validation equivalent to the former USEPA Level IV designation.
The samples receiving the full validation include all DPT and monitoring well groundwater samples
collected by TtNUS, CCIl, and GCI. The validation was performed in accordance with the USEPA
Contract Laboratory Program National Functional Guidelines for Organic Review (USEPA, 1999), and the
Navy Installation Restoration Laboratory Quality Assurance Guide (NFESC, 1999).

The data were reviewed for completeness, holding time compliance, calibration, laboratory blank
contamination, surrogate spike recovery, matrix spike recovery, blank spike recovery, internal standard

response, sample quantitation, and detection limits.
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4.0 SITE INVESTIGATION RESULTS

The results for the Site Investigation activities are presented and evaluated in this section. Validated data
are provided in Appendix D. Reference is made to the IRA data summarized in Section 5.0 where useful

to understand the hydrogeological regime and to define the nature and extent of contamination at the site.

4.1 GROUNDWATER FLOW

The geographic distribution of dissolved VOCs in groundwater, as evidenced by the results of monitoring
well sampling and analyses, indicates that the groundwater plume, consisting primarily of chlorinated
chemicals, is migrating to the east. The vertical distribution of dissolved contaminants in groundwater,
primarily TCE, indicates that vertical downward groundwater movement is also occurring. Groundwater

flow is considered to be the primary mechanism of contaminant migration at SA 17.

411 Groundwater Data (2003)

Water level measurements in the site’s monitoring wells were collected during investigations in July 1998,
April 2000, September 2002, and December 2002. A comprehensive synoptic water level survey was
conducted in May 2003. The monitoring well locations and well top elevations were surveyed and the
depth-to-water and well top elevation data were used to determine the elevation of the potentiometric
head at each well. The potentiometric data that are provided in Table 4-1 were used to construct
potentiometric surface contour maps using the May 2003 measurements. The May 2003 data were
selected because the survey was the latest and most comprehensive water level survey available at the

time of the report.

These data were used to construct potentiometric contours and to determine the groundwater flow
patterns at different depths in the surficial aquifer. As shown on Figure 4-1, the groundwater flow
direction in the shallow portion of the aquifer, above the uppermost silty-sand layer, indicates radial flow
away from a groundwater high located across the central portion of SA 17. Based on the elevation of the
ditch along the southern perimeter of SA 17 and the presence of surface water, the local water table is
expected to dip toward the south and shallow groundwater is likely to discharge into the ditch during
typical water table conditions. Figure 4-2, showing the groundwater flow direction in the intermediate
portion of the aquifer between the two upper silty-sand intervals (15 to 30 feet bgs), suggests that the
ditch may also influence this interval. These figures show that flow in the upper part of the aquifer is
toward the ditch to the south, but that a component of flow also exists to the southeast. Figure 4-3

showing the groundwater flow direction in the deep portion of the aquifer, below the lower, silty-sand
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TABLE 4-1

GROUNDWATER ELEVATIONS
STUDY AREA 17 - McCOY ANNEX

NAVAL TRAINING CENTER

ORLANDO, FLORIDA

PAGE 1 OF 2
Screen ToC 7/14/98 8/12/98 9/16 & 17/02 12/17/02 5/17/03
well Well Interval | Elevation Depth to | Groundwater Depth t Groundwater | Depth to | Groundwater | Depth to | Groundwater | Depth to | Groundwater
T Water Elevation pth to Elevation Wat Elevation Water Elevati Water Elevation
Ype | (BGs) | (AMSL) e eva Water (BTOC) ° ater eva on ate °
(BTOC) (AMSL) (AMSL) (BTOC) (AMSL) (BTOC) {(AMSL) (BTOC) (AMSL)
OLD-17-01A | 2" well 2to 12 90.28 NM NM NM NM NM NM NM NM 4.61 85.67
OLD-17-02A | 2" well 2to 12 90.14 3.90 86.24 2.60 87.54 NM NM NM NM 4.09 86.05
OLD-17-03A | 2" well 2to0 12 89.47 3.80 85.67 2.90 86.57 NM NM NM NM 4.30 85.17
OLD-17-04A | 2" well 2to 12 89.07 3.20 85.87 2.30 86.77 NM NM NM NM 3.75 85.32
OLD-17-05A | 2" well 21012 89.02 2.90 86.12 2.00 87.02 NM NM NM NM 4.00 85.02
OLD-17-06A | 0.5" well 2to 11 89.80 NM NM NM NM NM NM NM NM Abandoned| Abandoned
OLD-17-07A [ 0.5" well 21to 11 89.40 NM NM NM NM NM NM NM NM NM NM
OLD-17-08A | 0.5" well 2to 11 89.70 NM NM NM NM NM NM NM NM Abandoned| Abandoned
OLD-17-09A |0.5"well{ 2to 11 89.00 NM NM NM NM NM NM NM NM Abandoned| Abandoned
OLD-17-10C | 2" well 42 to 47 89.20 3.90 85.30 2.30 86.90 NM NM NM NM 4.10 85.10
OLD-17-11B | 2" well 1510 20 89.76 3.60 86.16 2.40 87.36 NM NM NM NM 4.26 85.50
OLD-17-12C | 2" well 45 to 50 89.65 4.40 85.25 2.70 86.95 NM NM NM NM 4.14 85.51
OLD-17-13B | 2" well 15 to 20 90.01 4.00 86.01 3.20 86.81 NM NM NM NM 4.56 85.45
OLD-17-14C | 2" well 43 to 48 89.85 5.30 84.55 3.20 86.65 NM NM NM NM 4.70 85.15
OLD-17-15A | 2" well 2t012 88.85 2.80 86.05 2.20 86.65 NM NM NM NM 3.33 85.52
OLD-17-16B [ 2" well 1510 20 88.72 2.90 85.82 2.20 86.52 NM NM NM NM 3.46 85.26
OLD-17-17C | 2" well 43 to 48 88.56 4.20 84.36 2.20 86.36 NM NM NM NM 3.57 84.99
OLD-17-18A | 2" well 21012 91.12 4.30 86.82 3.10 88.02 NM NM NM NM 4.68 86.44
OLD-17-19B | 2" well 25 1o 30 91.46 6.40 85.06 4.30 87.16 NM NM NM NM 5.90 85.56
OLD-17-20C | 2" well 47 to 52 91.45 7.00 84.45 4.90 86.55 NM NM NM NM 6.41 85.04
OLD-17-21B | 2" well 1510 20 90.48 4.10 86.38 2.80 87.68 NM NM NM NM 4.30 86.18
OLD-17-22C | 2" well 43 to 48 90.48 5.40 85.08 3.40 87.08 NM NM NM NM 5.04 85.44
OLD-17-23A | 2" well 21012 90.31 3.60 86.71 2.70 87.61 NM NM NM NM Destoyed Destoyed
OLD-17-23A-R| 2"well | 2210 12.2 89.38 NA NA NA NA NM NM NM NM 4.17 85.21
OLD-17-24B | 2" well 201025 90.44 4.20 86.24 2.90 87.54 NM NM NM NM Destroyed | Destroyed
OLD-17-24B-R| 2" well 1510 20 89.56 NA NA NA NA NM NM NM NM 4.45 85.11
OLD-17-25C | 2" well 58 to 63 90.32 33.40 56.92 34.00 56.32 NM NM NM NM Destroyed [ Destroyed
OLD-17-25C-R| 2" well 89.16 NA NA NA NA NM NM NM NM 30.58 58.58
OLD-17-26A | 2" well 2t0 12 90.00 3.10 86.90 3.40 86.60 NM NM NM NM 3.91 86.09
OLD-17-27B | 2" well 15t0 20 89.99 3.40 86.59 2.60 87.39 NM NM NM NM 4.17 85.82
OLD-17-28C | 2" well 58 to 63 89.96 32.10 57.86 30.10 59.86 NM NM NM NM 29.28 60.68
OLD-17-29A 5t0 6 89.4 3.30 86.10 2.70 86.70 NM NM NM NM NM NM
OLD-17-30A 5to 6 89.4 3.40 86.00 2.80 86.60 NM NM NM NM NM NM
OLD-17-31A 5to 6 89.6 3.70 85.90 3.20 86.40 NM NM NM NM NM NM
OLD-17-32A 5106 89.7 3.70 86.00 3.30 86.40 NM NM NM NM NM NM
OLD-17-33A 5t06 89.5 3.60 85.90 3.10 86.40 NM NM NM NM NM NM
OLD-17-34A 90.44 NA NA NA NA NM NM NM NM 4.90 85.54
OLD-17-35B | 2" well 15 to 20 90.2 NA NA NA NA NM NM NM NM 4.69 85.51
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GROUNDWATER ELEVATIONS
STUDY AREA 17 - McCOY ANNEX

NAVAL TRAINING CENTER
ORLANDO, FLORIDA

PAGE 2 OF 2
Screen TOC 7/14/98 8/12/98 9/16 & 17/02 12/17/02 5/17/03
Well Well Interval | Elevation Depth to | Groundwater Depth t Groundwater | Depth to | Groundwater Depth to | Groundwater | Depth to | Groundwater
. pth to - . . .
Type (BGS) (AMSL) Water Elevation Water (BTOC) Elevation Water Elevation Water Elevation Water Elevation
(BTOC) (AMSL) (AMSL) (BTOC) (AMSL) (BTOC) (AMSL) (BTOC) (AMSL)
OLD-17-36B | 2" well 24 to 29 89.18 NA NA NA NA NM NM NM NM 4.71 84.47
OLD-17-37C | 2" well 45 to 50 89.24 NA NA NA NA NM NM NM NM 5.17 84.07
OLD-17-38D | 2" well 45 to 50 94.05 NA NA NA NA 34.75 59.30 NM NM 36.58 57.47
OLD-17-39C | 1" well 45 to 50 89.72 NA NA NA NA 3.43 86.29 NM NM 5.44 84.28
OLD-17-40C | 1" well 45 to 50 91.74 NA NA NA NA 5.32 86.42 NM NM 7.71 84.03
OLD-17-41C | 1" well 46 to 51 90.77 NA NA NA NA 4.48 86.29 NM NM 6.54 84.23
OLD-17-42B [ 1" well 24 t0 29 92.63 NA NA NA NA 5.54 87.09 5.31 87.32 7.49 85.14
OLD-17-43C | 1" well 46 to 51 92.45 NA NA NA NA 6.16 86.29 5.58 86.87 8.75 83.70
OLD-17-44A | 1" well 5to 15 92.65 NA NA NA NA 6.12 86.53 