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INTRODUCTION

In August 1983, Geraghty & Miller, Inc., (G&M) was
retained by the Naval Facilities Engineering Command,
Southern Division (Navy) to provide hydrogeologic consulting
services at the Naval Air Station (NAS) and Naval Fuel Depot
(NFD), Jacksonville, Florida (see Figure 1l). Specifically,
G&M was to assist the Navy in performing Phase II
(Confirmation Study) of the Navy Assessment and Control of
Installation Pollutants (NACIP) program. This program is
designed to identify contamination of Navy lands resulting
from the past operations and to institute corrective measures

as needed.

The NACIP program is divided into three phases. The
first phase is the Initial Assessment Study (IAS) in which
record searches and pe;sonal interviews are performed to
collect and evaluate all evidence supporting the existence of
a contamination problem at an installation. The second
phase, the Confirmation Study, involves on-site investi-
gations to confirm or refute the existence of contamination,
and to quantify the extent of the problem if contamination is
present. The third and final phase is the implementation of
corrective actions and remedial measures to control or

mitigate the contamination.

The Confirmation Study 1is further divided into two

parts, verification and characterization. Initially, a

verfication study is conducted to determine the presence or
1
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FIGURE 1. Location of the Naval Air Station (NAS) and Naval Fuel
Depot (NFD), Jacksonville, Florida.
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absence of contamination in the soil, surface water or ground
water at each site. Based on these findings, the characteri-
zation study is then implemented at those sites requiring
additional study to identify the nature and extent of the

contamination.

A verification study was initiated in August 1983, in
order to assess the potential environmmental impacts of 13
sites previously identified in a report dated March 1983
entitled: "Initial Assessment Study of the Naval Air Station
and Naval Fuel Depot, Jacksonville, Florida" (IAS). In
October 1983, the fDER (Florida Department of Environmental
Regulation) reviewed the IAS and a Plan-of-Action prepared
for the verification study (August 15, 1983) and requested
five (5) sites for additional investigation (four new sites
and expanded scope of work for Site No. 29). Additionally,
as a result of newly acquired information in March 1985, four
new sites were added for consideratiqn under the verification

Study.

The results of the entire verification study (21 sites)
and recommendations for further characterization at selected
sites is presented in this report. The locations of the
sites studied are shown in Figures 2 and 3 for the NAS and
NFD, respectively. The site identification numbering system
used in the IAS report has been retained for this report.
Table 1 lists all the potential sites identified at the NAS
and NFD including how they were identified, when recommended

3
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verification, characterization, or remedial actions, and the

. current status.
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TABLE L.

CURRENT STATUS OF ALL SITES IDENTIFIED AT THE NAS AND NFD

SITE IDENTIFIED VYERIF ICATION CHARACTERIZATION REMEDIAL ACTION
NO. BY RECOMMENDED BY RECOMMENDED BY RECOMMENDED BY CURRENT STA
NAS
1 IASU' NRz/J/ - - Complete
2 IAS FDER NR - Complete
3 IAS NR - - Complete
4 IAS IAS NR - Complete
5 IAS NAS-JAX HR - Complets
K] IAS NR - - Complete
Ly IAS NAS-JAX NAS~JAK Characterization Characterlize
8 1AS HR - - Complete
] IAS IAS NR - Complete
IAS NR - -4/ Complete
IAS IAS Verificatlon HA Character iz«
12 IAS IAS verlficatlon NA Characteriza
13 IAS FDER HR - Complate
43 1AS IAS verlEication NA Characterizs .
%’g IAS IAS verlEication NA Characteriz:
1 1AS IAS verlficatlon NA Characteciz:
17 IAS IAS HR - Closure Plar
18 . IAS FDER HR - Conplete
19 IaAS IAS HR - Tanks to be
abandoned by
20 IAS HRr ~ - Complete
21 IAS HR - - Complete
22 1AS HR - Complete
23 IAS NR - - Complete
24 1AS HR - - Complete
25 1AS NR - - Complete
26 NAS~JAX Prior to MNACIP - NAS-JAX - Remedtal acl
——p2 IAS NR - - Complete
(28 IAS HAS-JAX veritlcation NA Characterkz.
IAS IAS verification A Characteriz.
3o IAS IAS Veriflcatlion NA Characteriaz.
3l IAS NR - - Completa
a2 1AS FDER verlflcation NA Characteriz.
3] IAS NR - - Complete
34 1AS NR - - Complete
35 IAS NR - - Complete
36 IAS NI - - Conplete
37 IAS NR - - Complets
3a IAS NR - - Complete
i NAS-JAX NAS-JAX MR - Complete
40 NAS-JAX NAS—~-JAX HR - Ccmplete
NFD
1 IAS NR - - Complete
2 IAS NR - - Complete
] IAS NR - - Completa
4 IAS NR - - Complete
5 1AS IAS Verificatlon NA Characteriz.
1/ IAS = Inftlal Assessment Study
2/ NR = Not recommended
i/ FDER = Florida Department of Environmental Regulation
4/ NA = Not applicable; site still under investigation

ONI HITTIN £ ALHOVYAO
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APPROACH

In evaluating the sites studied during the verification
study, the overriding consideration was the risk to human
health and the environment. The factors which were taken
into account in preparing recommendations for further study
at specific sites as outlined in Chapter 17-4.245(7)b, FAC
(Florida Administrative Code) includes: (1) size of the
contaminant plume, (2) toxicity of the contaminants and their
concentrations, (3) rate and direction of plume movement in
relation to sources of water supply, (4) rate of attentuation
or dilution of the plume, (5) current and projected future
use of adjacent ground and surface waters affected by the
plume, and (6) costs of further study or clean-up in

comparison to the benefits to the public of such actions.

For sites where characterization studies are
recommended, the proposed programs of monitor-well install-
ation and sampling are designed to provide sufficient data
for determining the need for long-term monitoring or
corrective action, and for the preliminary design of
corrective measures, if necessary. For other sites, no
further actions were recommended because of the limited
benefits to the public in view of the costs for additional

study or clean-up.
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BACKGROUND

An IAS study was conducted at the NAS and NFD in 1982
and 1983. The IAS report, submitted to the Navy in March,
1983, described in detail the general naval activities that
comprise the NAS and NFD complexes, the history of each
facility and the general physical setting including the
topography, climate, geology, soil and surface waters, and
the waste types and disposal practices at the individual
sites. Accordingly, this verification study report discusses
these types of information only where it is enhanced by
recently c¢ollected site-specific information or is necessary

to clarify a particular action or recommendation at a site.

Study Sites

As previously discussed, ten sites at the NAS and one
site at the NFD were concluded to pose a potential threat to
human health and the environment upon completion of the IAS.
After reviewing the IAS report, the FDER (Florida Department
of Environmental Regulation) recommended four new sites for
study, and additional work at a previously studied site. The
Navy then added four sites for consideration based on

information supplied by a former employee.

At the NAS, two sites recommended for a confirmation
study in the IAS (Site Numbers 7 and 17) were previously
studied and the findings presented in separate reports. A
report discussing the findings and recommendations for

9
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remedial actions at Gas Hill (Site No. 7) was submitted to
the Navy in December, 1983. The other si£e, the glass Dbed
waste pile (Site No. 17), initially was studied in
conjunction with the verification study in August, 1983.
Three sediment samples were collected at that time and
analyzed for EP Toxicity for nine metals. A subsequent
report was prepared entitled, "Closure Plan for the Spent
Glass Bead Waste Pile, NAS-Jacksonville, Jacksonville,
Florida." This report, submitted in April 1984, discussed
the findings of the three sediment samples and outlined a
program for final closure of the waste pile. Final closure
of the waste pile included additional sediment sampling; the
results of the additional sampling were included in a final
closure report, "Closure Certification of the Spent Glass

Bead Waste Pile."

Two active sites at NAS, the industrial waste sludge
drying beds and the sewage treatment plant polishing ponds
are currently under investigation as part of both Federal and
State ground-water monitoring requirements. A groun.d——water
monitoring system has been installed at the industrial waste
sludge drying beds 1in compliance with the Resource
Conservation and Recovery Act for interim status facilities;
Section 265.91, Subpart F of the Code of Federal Regulations.
In addition, a ground-water monitoring system has been
installed at the polishing ponds for the sewage treatment
plant in compliance with .the ground-water monitoring

requirements as stated in Chapter 17-4.245, FAC. Both of
10
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l these facilities have completed the first year of quarterly
water-quality sampling from installed monitor wells; the
laboratory results from the first year of sampling have been

submitted to the FDER for each facility.

11
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PROJECT SETTING

NAS Jacksonville

The NAS, shown in Figure 1, is located along the St.
Johns River at Orange Park, approximately 9 miles south of
the City of Jacksonville. In addition to housing and
training facilities, the NAS primarily is responsible for
monitoring and operating facilities to provide services and
materials in support of aviation operations. There are
several major tenants within its confines, the largest being
the NARF (Naval Air Rework Facility). The NARF is a large
industrial complex of 45 buildings and 1is responsible for
maintenance, repair, and rework operations of various

aircraft engines and frames.

The NAS has evolved since its inception in 1938 from a
naval aviation training facility to its present command.
During the course of its history there have been many
activities in which hazardous materials have been handled,
transferred and stored as part of the NAS operations.
Basically, these hazardous materials are a result of NARF
operations, fuel farms and gasoline service stations,
fire-fighting training, and radioclogical operations (luminous
aircraft dials and parts). Many of these activities are now

inactive and are largely without records of past operations.

Until 1972, the NAS operated two domestic wastewater-

treatment plants; the east side plant located south of the

12
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east end of the main runway, and the west side plant located
north of the west end of the main runway. 1In 1972, the east
side plant was abandoned and the west side plant was expanded
to handle 2.25 mgd (million gallons per day) and upgraded
with an activated sludge digestion system. This plant
receives both domestic and industrial wastes from the base.
The industrial wastes are pretreated in an industrial
wastewater-treatment plant, located near the west side plant,
which became operational in 1981. Presently, the two west
side plants treat all of the liquid wastes generated at the

NAS not manifested for off-site disposal.

Solid wastes at the NAS are removed from the base by an
independent refuse-collection contractor. At present, £hree
inactive landfills (Site Nos. 9, 26, and 32) and one acti&e
organic (construction materials, wood and grass clippings)
disposal area (Site No. 29) have been identified at the NAS.
Two of the three inactive landfills (Site Nos. 9 and 32) were
investigated during this study; Site No. 26 had been
previously.studied as reported by the IAS. The findings and
recommendations of the study of the two inactive landfills
(Site Numbers 9 and 32) and the active landfill (Site No. 29)
are presented in the individual site evaluations in this

report.

The IAS report identified 27 water wells at NAS. A
recent water-well survey completed by NAS personnel,
determined that 29 wells are present on the base (Figure 4).

13
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Information concerning the construction details and use of
these wells is presented in Table 2. A new well (No. 29),
installed in early 1984 at the NAS, 1is also included in this

table.

Water-quality samples were collected on April 14, 1984,
from two drinking-water wells, Number 4 and 7 located at
water plants Number 1 and 4, respectively. The samples were
analyzed by a independent laboratory for selected EPA
(Environmental Protection Agency) priority pollutants
including volatile organic compounds, acid and base neutral
extractable compounds, EDB (1,2 dibromoethane) and Temik
(brand name for Union Carbide's pesticide, aldicarb). The
laboratory results, in addition to other water-quality
results from samples collected by the Navy, are contained in
Appendix A. The results show that all of these constituents
are either below the detection limits or less than the

drinking-water standards set forth in Chapter 17-22.104 FAC.
NFD

The NFD, located at the confluence of the St. Johns and

Trout River, has always been used as a tank farm supplying
various types of fuels to naval operations in the
Jacksonville area. Initially, the storage capacity was

approximately 280,000 barrels until 1951 when the Navy

expanded the facility by 300 acres (271 acres were later

transferred or sold by the Navy) and 600,000 barrels.

Presently, the NFD supplies fuel oil to the Naval Station at
15
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. TABLE 2. CONSTRUCTION DETAILS AND USE OF WATER WELLS AT THE NAS
WELL DESIGNATION TOTAL CASING MAP
(PREVIOQUS DIAMETER DEPTH DEPTH GRID WELL USE
DESIGNATION) (inches) {(feet) (feet)
1/
1 (01) 8 708 463 123 NIO
2 (1) 12 1215 380 123 In use at Water

Plant No. 1

3 (2) 12 1215 464 1237 NIU, area around
well collapsed

4 (3, 234) 26x18x12 1210 410 1237 In use at Water
Plant No. 1

5 (4, 3) 12 1015 318 9J In use at Water
Plant No. 2

6 (5, 4) 12 988 400 3G In use at Water
Plant No. 3

. 7 (6, 5) 12 646 271 9) In use at Water
Plant No. 4
Hospital Supply
Well

8 (7, 6) 10 1096 316 3N Fire Protection

9 (8, 7) 6 500 250 9K Golf Course
Irrigation

10 (9, 8) 6 498 248 10P NIU, previously
used for hospital
sprinklers

11 (10, 9) 6 500 120 9D NIU, previously
used for westside
- WWTP

12 (11, 10) 8 400 288 2R Fire protection
for salvage yard

13 (12, 11) 4 407 251 6J Used in Radio
Tower area

wJ

. 14 (13, 12) 6 95 11H NIU, previously
used for cooling

water
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. TABLE 2. Continued

WELL DESIGNATION TOTAL CASING MAP
(PREVIOUS DIAMETER DEPTH DEPTH GRID WELL USE
DESIGNATION) (inches) (feet) (feet)
15 (14, 13) 6 400 - 7R NIU, capped prior
to 1946
16 (15, 14) 4 400 - 5F NIU, capped prior
to 1946
17 (16, 15) 4 400 - 3F NIU, capped
18 (17, 16) 3 400 - SF NIU, capped
19 (18, 17) 6 400 - 100 NIU, capped
20 3 400 - 2R NIU
21 (22) 2 Co- - 141  NIU
. 22 (19, 23) 2 101 - 16D  NIU
23 (24) 18 1200 350 127 NIU-Water Plant
No. 1
24 (25) 4 770 120 9D Grey water at
’ WWTP
25 (26) 12 - - 153 Make-up water
for test cells
26 (23) 8 522 297 8R NIU, operable
USGS sampling
point
27 (21) 8 160 115 13G NIU, previously
used for cooling
water
28 (22) - - - 12E Crash Station
29 18x12 1223 441 127 In use at Water

Plant No. 1

. L/ Not in use
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Mayport, Florida, and aviation fuels to the NAS -

Jacksonville via buried pipelines.

The NFD does not maintain housing, training, or support
activities, as operation of this facility is not dependent
on a large amount of manpower. Basically, only small amounts
of solid wastes are generated at this base, and it 1is
reported that past burning of this waste material at Site
Number 5 ceased in 1967. An independent waste~collection
contractor is responsible for removing all solid wastes from

the facility.

Wwith the exception of <contaminated fuels, bottom
sludges, and wash-water generated by infrequent tank
cleaning, the NFD does not transport, store or dispose of any
other hazardous wastes. The IAS report identified five sites
which received past disposal of liquid wastes (sludge and
wash water contaminated with tetra eth?l lead (TEL),
off-specification fuel oil, and contaminated fuel oil).
Domestic wastewater generated on-base is discharged to the

Jacksonville sanitary sewer system.

Three deep wells are located at the NFD; two wells have
been capped and one is currently used for the potable water
supply. The location of these wells are provided in Figure

5.
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. WORK PERFORMED

The work performed at the NAS and NFD proceeded
according to three plan-of-action reports prepared in August
and December, 1983 and November, 1984. Prior to beginning
the field programs at each base, existing data and literature
concerning the study areas were collected and reviewed. The
field program at each base consisted of a drilling and
testing program performed during three phases. The first
phase, which studied the original 13 sites identified in the
IAS, was conducted during August and September 1983, the
second phase (including the four additional sites and
expanded work at Site No. 29 recommended by FDER), was
performed in March and April 1984 and the third phase
(including sites recommended by a former Navy employee) was
conducted in March, 198b5. Each phase consisted of
essentially the same activities; soil boring/monitor-well
installation, water-level measurements, and sediment and
water-quality sampling. The second phase also included
water-quality sampling at two water-supply wells at the NAS.
A hydrogeologist from Geraghty & Miller, Inc., was present at
all times to supervise the drilling program, collect the
sediment and water-quality samples, and gather water-level
information. For the purposes of this report, the field

programs will be discussed as one.
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Soil Boring/Monitor-Well Installation

puring drilling activities, 81 soil Dborings were
drilled, 47 at NAS and 34 at NFD. The 34 soil borings at
NFD, located within the boundary of Site No. 5, were
installed to determine the horizontal and vertical extent of
soil contamination by contaminated fuel il reportedly
disposed of in this area. Two of these borings were
converted to monitor wells. The location map of these soil
borings is contained in the site evaluation of NFD Site No.
5. The description of the lithologic logs for all of the

soil borings are presented in Appendix B, Section 1.

Twenty-two shallow monitor wells were installed at 15
study sites at the NAS and 2 monitor wells were installed at
one site at the NFD. The monitor-well locations at each
particular site are shown in the individual site evaluations
presented later in this report. Generally, the wells were
similarly constructed; the construction details of a typical
well are shown in Figure 6 and Table 3 lists the specific

construction elements of each well.

Soil borings were initially drilled at each well

'location to determine the surficial geology. Continuous

sediment samples were collected from land surface to the
total depth of the borehole. The total depth and screen
setting of each well was established by site~specific
geologic characteristics. Upon completion of sampling to the

desired depth, well casing, consisting of 2-inch-diameter PVC
21
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. TABLE 3. CONSTRUCTION DETAILS OF INSTALLED MONITOR WELLS

MONITOR TOTAL DEPTH SCREEN SETTING MEASURING POINT
WELL (ft below (ft below ELEVATION

NUMBER land surface) land surface) (ft msl)
NARF-1 - 10.0 7.0 -~ 10.0 11.99
NARF-2 16.0 13.0 - 16.0 14.78
NARF-3 10.5 7.5 = 10.5 12.26
NARF-4 11.5 8.5 - 11.5 8.84
NARF-5 10.5 7.5 - 10.5 7.17
NARF-6 9.0 6.0 - 9.0 10.72
NARFB-1 16.0 13.0 - 16.0 11.62
NAS2-1 11.5 6.5 - 11.5 _/
NAS4-1 11.5 8.5 - 11.5 21.44
NAS4-3 11.5 8.5 - 11.5 19.55
NASS~1 15.0 15.0 - 10.0 -

. NAS9-1 13.0 10.0 - 13.0 -
NASl1l3-1 12.5 7.5 - 12.5 8.35
NAS18-1 12.5 7.7 - 12.5 -
NAS28-1 15.0 15.0 -~ 10.0 -
NAS29-1 12.5 7.5 = 12.5 -
NAS29-2 12.5 7.% -~ 12,5 -
NAS30-1 11.0 8.0 - 11.0 22.02
NAS30-2 10.0 7.0 - 10.0 21.08
NAS30-3 9.0 6.0 - 9.0 21.12
NAS32-1 12.0 6.0 - 12.0
NFD-1 6.5 3.5 -~ 6.5 -
NFD-2 7.0 4,0 - 7.0 -

1/ Blank space means measuring point elevation was not determined.
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pipe with attached 3- to 5-ft (feet) of well screen, was
inserted into the borehole. Fresh water was then circulated
through the well casing and screen, and up through the
annulus of the borehole, to clear the drilling fluid from the
hole. After the return water was sufficiently clean, a
graded silica sand was installed by the tremie method from
the bottom of the well screen to 2 ft above the top of the
well screen. The remaining annular space between the
borehole and well casing was filled with a neat cement grout
to land surface to prevent any surface-water infiltration.
Following a minimum of 12 hours after the grout was emplaced,
each well was developed by alternately swabbing and pumping
the well for approximately one to two hours to ensure a clear

discharge.

Surveying

Upon completion of the monitof—well installation, a site
survey was conducted to reference the water-level measuring
points of each well (top of PVC well casing) to a common
datum, mean sea level (msl). The survey, performed by a
certified land surveyor (L.D. Bradley, Florida Certification
No. 1380), was conducted at those sites having three or more
monitor wells. The elevation of the top of the PVC well
casing and ground-water elevations at each well are contained

in Table 4.
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TABLE 4. GROUND-WATER ELEVATIONS IN THE STUDY AREA
(All measurements in feet above mean sea level)

MONITOR MEASURING PT DATE OF MEASUREMENT
WELL ELEVATION

NUMBER {ft above msl) 9/8/83 9/9/83 9/10/83 9/11/83 3/8/84 3/12/84 4/17/84 7/10/85 10/18/84 5/10/85

NARF-1 11.99 2.6 - 2.84 2.73 3.0 3.09 - - - -
NARF-2 14.78 3.53 ~ - ' 3.53 3.56  3.62 - 3.48 4.10 2.78
NARF-3 12.26 3.22 - - 3.22 3.15  3.20 - 2.86 3.84 2,59
NARF-4 8.84 1.22 - - 1.24 0.95 0.85 - 1.08 - 1.97 1.14
NARF-5 7.17 1.94 - - 1.93 2,03 2.03 - 2.01 2.91 1.51
NARF-6 10.72 - - 3.87 3.87 4.32 4.31 - 4.25 3.89 3.56
NARFB-1 11.62 - - - - - - - 2.92 1.95
NAS13-1 9.04 - - - - - - - - 4.37 4.20
NAS4-1 21.44 15.39 - - 15.28 17.56 16.89 - 15.28 16.33 -
NAS4-2 18.83 13.91 - - 14.43 16.51 15.87 16.22 - - -
NAS4-3 19.55 14.41 - - 14.16 17.21 16.04 16.33 14.00 15.05 -
NAS4-6 19.26 - - - - - 13.10 13.84 11.96 12.53 -
NAS4-7 16.01 - - - - - 11.94 12.42 9.94 11.18 -
NAS4-8 15.17 - - - - - 9.98 11.18 9.40 9.29 -
NAS30-1 22.02 18.04 17.95 - 17.64 19.15 18.27 18.03 17.20 17.13 15.60
NAS30-2 21.08 - 16.03 - 16.17 18.05 17.34 - 16.31 16.30 14.66
NAS30-3 21.12 16.99 16.94 - 16.63 18.76 17.81 - 16.04 16.85 15.05
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Sampling and Analysis

During the verification study, 24 ground water and 25
soil samples were collected by G&M personnel and analyzed by
private laboratories for site-specific chemical compounds.
To collect the ground-water samples, approximately three well
volumes were initially removed from the well with either a
peristaltic or centrifugal pump followed by well sampling
with the peristaltic pump or a teflon bailer. Field
measurements of temperature, pH, and specific conductance
were made on the ground water at the time of sampling and are
summarized in Table 1 of Appendix C. The sample containers
were supplied (except for the volatile organic analyses) by
an FDER approved laboratory; all containers requiring
preservatives were prepared by the laboratory according to
EPA Report Number 600/4-79-~020. Additionally, the sample
containers were stored on ice prior to delivery via air
freight to the laboratory. The laboratory water-quality

results are presented in Appendix C.

The 25 so0il samples were obtained with either a
split-spoon sampler, trowel or clam-shell dredge sampler

(sediments in St. John's River at Site No. 39). The
approximate location of the soil samples are shown in the

site evaluations. These samples also were delivered via air

freight to the laboratory within 48 hours from the time of

sampling. The laboratory results for the soil analyses are

presented with the water-quality data in Appendix C.
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HYDROGEOLOGIC SYSTEM

Topography and Drainage

NAS Jacksonville

The NAS is located in southern Duval County on remnants
of the Silver Bluff and Pamlico marine terraces, modified by
stream erosion and by. excavation and £ill activities
associated with construction of the NAS. Surface drainage is
divided between eastward flow directly into the St. Johns
River and westward flow toward the Ortega River. Sur face
drainage features and watershed divides are illustrated in
Figure 7. Many surface-water features were constructed or
modified to assist the natural drainage from the base. Also,
much of the NAS is serviced by storm sewers that convey

storm-water runoff to the St. Johns River.

The land surface elevations range from approximately 35
ft msl in an area just east of Site No. 29 to near 0 ft msl
along the St. Johns River bordering the east and north sides

of the base.
NFD

The NFD is located in north-central Duval County along
the St. Johns River. The NFD 1is situated on a bar of
sediments deposited by the fluvial processes of the river.

Land~surface elevations are generally less than 10 ft msl and
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some of the outlying areas exist as tidal flats; alternately

flooded and dry depending on the tidal cycles in the river.

The land holdings at the NFD are relatively small.
Other than a few man-made ditches, most of the p;ecipitation
infiltrates directly into the veneer of medium to
coarse-grained sand and shell deposits left by the river or
moves to the St. Johns River via overland runoff. Drummond
Creek, a small tributary to the St. Johns River sluggishly
drains the northern side of the NFD. The sﬁrface—water
drainage features and watershed divides are shown in Figure

8‘

Geologic Framework

The geologic sequence of sediments underlying the NAS
and NFD generally consists of unconsolidated deposits of
sands, clays, and shell overlying a thick sequence of marine
carbonate rocks. A composite geologic column, shown in
Figure 9, was constructed from well logs from the area as
well as published data. Basically, the water table or
surficial aquifer is contained in the uppermost
unconsolidated sediments which are generally a few tens of
feet thick in the study area. The surficial sediments are
underlain by silty clays, clays, and clayey sands of Pliocene
and upper Miocene age. Beneath these is the Hawthorn.
Formation, which consists primarily of calcareous,
phosphatic, sandy clays with occasional, thin lenses of sand,

limestone, and dolostone. The Hawthorn Formation serves as a
29
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confining layer which separates the surficial aquifer from
the underlying Floridan, although permeable sand and
limestone layers within the confining clays form what is
referred to as the secondary artesian aquifer or shallow rock

aquifer.

The basal portion of the Hawthorn Formation generally
coincides with the top of the Floridan aquifer which occurs
at a depth of about 350 ft at the NAS, Jacksonville. The
Floridan aquifer, a thick sequence. of limestone and
dolostone, consists in order of increasing depth, of the
Ocala Group, Avon Park Limestone, and the Lake City
Limestone. The Floridan aquifer is the prinicpal source of

water supply for public and commercial uses in the area.

Ground-Water System

NAS Jacksonville

Surficial Aquifer

The surficial aquifer generally ranges from 10 to 30 ft
in thickness and is comprised of unconsolidated sands, with
varying amounts of silt and clay. These sediments are
generally saturated with ground water from 3 to 8 ft below
land surface and the ground water exists under water-table
conditions. The surficial aquifer primarily is recharged by
precipitation percolating into the permeable veneer of sand.

Due to the presence of lower permeability, clayey sands and

clays below the aquifer, ground-water movement in surficial
32
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sediments primarily is horizontal. Basically, the shallow
ground water moves from topographic highs to areas of

discharge such as ditches, streams, rivers or surface-water

bodies. Figure 10 shows the inferred direction of shallow
ground-water flow at the NAS., 1In areas having three or more
monitor wells, ground~-water flow patterns have Dbeen
established and are included in the individual site

evaluations.

Figures 11, 12, and 13 are geologic cross-sections
showing the uppermost sediments at the NAS. Most of the
lithologic logs used to construct the cross-sections are from
wells installed during the verification study and are
presented in Appendix B, Section 1; other logs used are
presented in Appendix B, Section 2. In some areas of the
base, notably the NARf area, the surficial sand consists of
hydraulically-filled dredge spoil from the St. Johns River.
The vertical and horizontal hydraulic properties of the
surficial sediments were determined at two locations at the

NAS.

The horizontal hydraulic conductivity of the surficial
aquifer was determined for the area north of Gannet Road in
an investigation by Geraghty & Miller, Inc., (1980). In this
gtudy, transmissivities of 780 and 3600 gpd/ft (gallons per

day per foot) were determined from pumping tests at two

different well sites. Also, the vertical  hydraulic

conductivity was determined by laboratory permeability tests
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of undisturbed sediment samples collected at the wastewater
treatment plant polishing pond and industrial sludge-drying
beds. Table 5 lists the estimated hydraulic conductivities
determined from these tests; the hydraulic conductivities
ranged from 1.6 x 10-3 to 2.7 x 1078 cm/sec (centimeters per

second) .

Shallow Rock Aguifer

The intermediate rock aquifer or secondary artesian
aquifer consists of permeable beds of sand, shell, and
limestone within the upper part of the Hawthorn Formation and
basal portion of the undifferentiated sediments overlying the
Hawthorn Formation. Figure 14 shows the generalized
configurations of the top of the limestone unit of the
shallow rock aquifer (Fairchild, 1972). Where present at the
NAS, the limestone unit appears to be>approximately 40 to 60
ft below land surface. However, two borings drilled at the
NAS suggest that, if present, this aquifer may be deeper than
regional data indicate. Soil boring B-7, which is shown is
Figure 11, and boring S-4 (Appendix B, Section 2) were
drilled to 70 ft and 50 ft, respectively, without

encountering a shallow limestone layer.

The ground-water flow direction in this aquifer at the
NAS is toward the east or the St. Johns River, as seen in the

potentiometric map contained in the IAS report. The

~water~level elevations in the shallow rock agquifer appear to

coincide with the water-level elevations in the water-table
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TABLE 5. ESTIMATES OF VERTICAL PERMEABILITY AND TRANSMISSIVITY OF THE SHALIOW SEDIMENTS AT THE NAS
WELL PERMEABILITYl / TRANSMISSIVI'E} DESCRIPTION
NUMBER LOCATION WELL DEPTH k {cm/sec) T {gpd/ft)
) -4 .
NAS4-5 Industrial 13.5 3.93 x 10 Sand, fine, clayey, gray
WWTP Sludge
drying beds
NAS4—6 Domestic WWIP  11.5 2.70 x 107° sand, fine, clayey, gray
polishing pord
NAS4-8 Domestic WWIP  12.5 2.87 x 107> sand, fine, silty, brown
DPW-1 Site No. 26 25 706.0 Interbedded clayey sards
and clays
DPW-2 Site Mo. 26 30 3600.0 sand, fine, very clayey
gray
1/
an/sec = centimeters per second
2/

gpd/ft

gallons per day per foot
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aquifer. During the year, however, the net hydraulic

gradient may be either up or down depending on the season.

In general, the transmissivity of the shallow-rock
agquifer is several hundred gallons per day per foot. Field
studies performed by Causy and Phelps (1978) indicate that
yields from the shallow-rock =zone vary from place to place

due to variations in the lithology.

Floridan Aquifer

The Floridan aquifer consists of over 1,000 ft of
limestone and dolostone formmations in descending order of
age: Ocala Group, Avon Park Limestone, and the Lake City
Limestone. The top of the Floridan aquifer occurs at about
350 ft below land surface at the NAS. As seen in Figure 15,
the NAS is located near the center of low area in the
potentiometric surface of the Floridan aquifer and because of
this, it is difficult to predict the actual direction of
ground-water movement. The potentiometric surface elevation
in the vicinity at the NAS is about 30 ft above mean sea
level, which explains why many of the wells tapping the
Floridan aquifer at the NAS flow freely at land surface.
Testing of the hydraulic characteristics of the Floridan
aquifer have revealed coefficients of transmissivity ranging
from 50,000 to over 1,000,000 gpd/ft. One well very near the
NAS penetrated 703 ft of the Floridan aquifer and had a

transmissivity of 1,100,000 gpd/ft (Leve, 1968).
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All of the potable water wells at the NAS tap the
Floridan aquifer, Each of these wells is free flowing
indicating that the net upward hydraulic head between the

Floridan aquifer and the shallower aquifers (shallow rock and

surficial aquifers) may be as much as 20 ft. The upward
hydraulic gradient combined with the thick confining bed
precludes any significant downward migration of contaminants

from the study sites.
NFD

Surficial Aquifer

The surficial aquifer at the NFD <consists of
approximately 30 to 40 ft of unconsolidated fine to medium-
grained sands with varying amounts of silt and clay. The
water table generally occurs within a few feet of land
surface and may fluctuate with the tidal cycles in the St.
Johns River. near the shoreline. Much of the surficial
sediments have been replaced by dredge and hydraulic fill

operations.

The surficial aquifer 1is recharged by infiltrating

precipitation. The shallow ground-water flows from

l topographic high areas to lower lying areas along Drummond

Creek and the St. Johns River. Although the actual slope of
the water table was not determined, based on the topography,
the general ground-water flow direction is toward the south.
The surficial aquifer 1is thin and generally not ofA
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drinking~water quality; therefore it is seldom used in this

area as a potable water supply.

Shallow Rock Aquifer

The shallow rock aquifer lies below the undifferentiated
sediments at a depth ranging between 40 to 50 ft as seen in
Figure 14. This is confirmed by on-site s0il borings some of
which were used to construct the geologic cross-section in
Figure 16. Based on these soil borings, the shallow sands
generally become coarser with depth. Once the limestone has
been penetrated, alternating layers of soft marl and hard
fractured limestone were encountered. The general direction
of ground-water flow in the shallow rock aquifer in the
vicinity of the NFD is south and southeast or toward the St.
Johns River. As discussed earlier, the shallow rock agquifer
is part of the upper Hawthorn Formation. The Hawthorn
Formation within which the low permeability confining beds
exist, is about 400 ft in thickness in the vicinity of the

NFD.

Floridan Aguifer

The top of the Floridan aquifer at the NFD occurs at
approximately 550 ft below land surface. Again, most large
supply wells in the area withdraw water from this aquifer,
including the potable water-supply well at the NFD. It is

reported in the IAS that this well is free flowing at land
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surface. The ground-water flow direction in the Floridan

. aquifer (Figure 15) is to the south.
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FIRE FIGHTING AREA (SITE NO. 2)

Background

This site is located in the immediate vicinity north of
the wastewater treatment plant as shown in Figure 17. It
occupies an area approximately 100 by 100 £t and contains
junk vehicles which are used for fire-fighting training.
These vehicles are ignited with small quantities of jet fuel,

JP-5, or waste oil.

Findings and Recommendations

A monitor well (NAS2¥1) was installed at the
fire-fighting training area at the approximate location shown
in Figure 17. A water-quality sample was collected from this
well and analyzed for pH in the field, and for pesticides,
PCBs (polychlorinated biphenyls), and VOCs (volatile organic
compounds) in two private water-quality laboratories. The
results of these analyses, presented in Appendix C, Section
1, indicate that the ground water does not contain detectable
concentrations of VOCs, pesticides, or PCBs. Based on these
analyses, there is no imminent hazard to the enviromment or

to public health, therefore no further study is recommended

- at this site.
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FIGURE 17. Locations of Installed Monitor Wells, Soil Samples, and
Water-Table Contours (March 9, 1984) Collected at the
Fire-Fighting Area (Site No. 2) and the Pine Tree Planting
Area (Site No. 4).
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PINE TREE PLANTING AREA (SITE NO. 4)

Background

This site is located approximately 200 ft southeast of
the sewage treatment plant chemistry laboratory, Building No.
261L (Figqpe 17). The sewage treatment plant is located on a
topographically high area along the northwestern boundary of
the NAS. A small drainage ditch exists approximately 500 ft
south of the site. This ditch generally contains water
throughout the year suggesting that it receives discharges

from the shallow ground-water system.

Until 1975, this area was reportedly used for the
disposal of paint shavings, sewage sludge, asbestos, oil and
other petroleum products. Inspection of the area during the
IAS study yielded visual confirmation of paint shavings from
the treatment plant settling basins, which were identified
throughout a l-acre area. Based on favorable EP Toxicity
(Extraction Procedure) results, the sewage sludges generated
at the sewage treatment plant are presently disposed of in

the pine woods surrounding the site.

Findings and Recommendations

Three monitor wells (NAS4-1, NAS4-2, and NAS4-3) were
installed at the locations shown in Figure 17. ﬁater samples
were collected from the wells and analyzed in the field for
pH and specific conductance, and in a water—quality

laboratory for VOCs, TOC (total organic carbon), cyanide, and
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selected metals including cadmium, chromium, lead, and
nickel. The results of these analyses are presented in
Appendix C, Section 2. Three soil samples were collected at
locations within the pine tree area and analyzed by EP
Toxicity for eight primary drinking metals (arsenic, barium,
cadmium, chromium, 1lead, mercury, selenium, silver) and
nickel. The data shows that the levels of cyanide and
dissolved metals in the ground water were below the detection
limits. The TOC content was relatively low and ranged from
1.0 to 3.7 ppm (parts per million). Low concentrations of
VOCs were detected in each of the wells including 9.1 ppb
(parts per billion) of trans-~1,2-dichloroethene, 1.1 ppb of
tetrachloroethene, and 45 ppb of TCE (Trichloroethene) in
well NAS4-2, and 15, and 0.7 ppb of TCE in wells NAS4-1, and

NAS4-3, respectively.

The soil samples were collected from land surface to a
depth of about 0.5 ft; the results, presented in Appendix C,
Section 2, indicate that the concentrations of these
constituents are well below the levels at which the soil

would be considered a hazardous waste.

Water-level measurements, collected from the monitor
wells prior to sampling, were combined with measurements
collected in previously installed wells (NAS4~4, NAS4-5,
NAS4-9), and used to compile the water-table contour map
shown in Figure 17. A radial pattern of ground-water flow is

evident with the center occuring. approximately 500 £t north
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of the site. The general shallow ground-water flow direction
is toward the southwest in the immediate vicinity of the
site. In addition, the nearest potable well, as identified

by the IAS, is approximately six-tenths of a mile to the

west.

Based on the data collected during the verfication
study, this site does not appear to be an imminent hazard to
the environment or to public health. Accordingly, it is
recommended that no further investigation be conducted at

this site.
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SHORELINE FILL WEST OF PIER 142 (SITE NO. 5)

Background

This area, used in the 1940's, is approximately 200 ft
wide by 600 ft long and located at the northern end of
Catapult Road, as shown in Figure 18. Reportedly, paint
shavings mixed with paint remover and solvents and
radiocactive paint, were deposited here during 1945 and 1946
and later covered with concrete rubble. The concrete rubble

is presently visible at land surface throughout this site.

Findings and Recommendations

One monitor well (NASS5-1) was installed at the site and
a water sample was collected and analyzed in the field for pH
and specific conductance and in a water—-quality laboratory
for gross alpha, radium 226 and 228, VOCs, and selected
metals including arsenic, barium, cadmium, chromium, lead,
mercury, selenium and silver. As shown in Appendix C,
Section 3, the laboratory results for the eight selected
metals were all below laboratory detection limits (except for
barium, 0.28 milligrams per liter). Also, the VOCs were all
below laboratory detection limits, and the radiological data
show that gross alpha and radium 228 were below laboratory
detection limits; radium 226 was 0.7 + 0.1 pCi/l (picocuries

per liter); and gross beta was 14 + 3.1 pCi/l. Based on
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SHORE LINE FILL
(Approximate Location)

SITE NO. 5

GAS HILL

EXPLANATION OE%O FT

NAS5-1 MONITOR WELL
° AND DESIGNATION

. FIGURE 18. Location of Installed Monitor Well at the Shoreline
Fill, West of Pier 142 (Site No. 5).
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these results, there is no imminent hazard to human health or
._ the enviromment; therefore, no further actions are proposed

for this site.
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OLD DISPOSAL AREA (SITE NO. 9)

Background

The old disposal area is located along the shoreline of
the st. Johns River just north of the east side of the main
east-west runway. The site (Figure 19), approximately 200 ft
by 400 ft, was wused as a disposal area for garbage,
constructidn debris, and a few 55-gallon drums. This
material was reportedly disposed of during the years of 1977
and 1978. Soils tests (destructive analysis) previously
conducted in this area have shown high chromium levels,
indicating that industrial wastes, such as chromium sludge,

may have been disposed in this area.

Findings and Recommendations

One monitor well (NAS 9-1) was installed at the old
diﬁposal area, and a water sample was collected and analyzed
in the field for pH and conductivity, and in a water-quality
laboratory for c¢yanide, TOC, VOCs, and selected metals
including cadmium, chromium, lead, and' nickel. The
laboratory results presented in Appendix C, Section 4, show
that the ground water is of relatively good quality and that
the levels of dissolved metals and cyanide were below the
detection limit. Low concentrations of several VOCs were
detected, including 1.2 ppb each of methylene chloride and

trichloroethene, and 21 ppb of trans-l,2-dichloroethene.
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OLD DISPOSAL AREA g

SCALE

EXPLANATION

MONITOR WELL AND
DESIGNATION

SOIL SAMPLE AND
DESIGNATION

FIGURE 19.

Location of Installed Monitor Well and Soil Samples
Collected at the 01d Disposal Area (Site No. 9).
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The pH (6.9 units) is typical of the shallow ground
water at the NAS, but the specific conductance at 1400
umhos/cm (micromhos/centimeter) appears to be influenced by

the brackish water in the St. Johns River. The general

direction of ground-water flow is toward the St. Johns River,

which serves as a discharge point.

Three soil samples were also collected at selected
locations in order to determine the leachable concentrations
of metals discovered in the earlier test. The soil samples
were analyzed by EP Toxicity for nine metals; the results
(Appendix D, Section 3) show that the concentrations of these
metals are well below the standards indicative of a hazardous

waste.

Based on the data collected, this site does not pose an

imminent hazard to human health or the enviromment; there-

fore, no further study is recommended for this site.
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RADIUM PAINT WASTE DISPOSAL PIT (SITE NO. 13)

Background

The radium paint waste disposal area is located north of
Building 167. A pit (Figure 20), approximately 40 x 50 x
0.75 ft, was used for the disposal of radicactive radium
paint waste from aircraft instrument dial painting opera-
tions. Radium-226 was found to be a very effective material
for imparting luminescence to the dials. The paint wastes,
disposed of during World War II and continued into the
1950's, were mixed with the soil in the pit. The site was
excavated in the late 1950's at which time surface radiation
surveys showed this area was 3 to 5 mr/hr (millirems per

. hour)- above background conditions. The excavated material
was deposited at the radicactive waste £ill area (Site No.

18).

Findings and Recommendations

One monitor well, NAS 13-1, was installed approximately
in the center of the radium paint waste disposal area at the
location shown in Figure 20. A water-quality sample was
collected from this well and analyzed in the field for pH and
in an approved laboratory for gross alpha. The laboratory
analyses (Appendix C, Section 5) revealed a gross alpha
concentration of 54 + 7 pCi/l. A second sample was then
collected and analyzed for VOCs, gross alpha and radium-226

. and radium=-228. These results show that the second sample
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FIGURE 20. Location of the Monitor Well Installed at the
Radium Paint Waste Disposal Pit (Site No. 13)
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contained gross-—-alpha and greoss-beta levels of 6+3 and 4+2
pCi/l, respectively. Further analyses of these samples
indicated that the levels of radium 226 and radium 228 were
6+2 pCi/l1 and <1 pCi/l, respectively. The levels of VOCs in
the well were less than the detection limits. The findings
of the second sampling round show that only radium 226 in the
shallow ground water slightly exceeds the FDER drinking-water
standards (5 pCi/l), however, because this site does not pose
an imminent hazard to human health or the evironment, no

additional study is recommended for this site.
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NARF AREA (SITES NOS. 11, 12, 14, 15, 16) -
Background
The NARF (Naval Air Rework Facility) area 1is an

industrialized area at .the NAS located adjacent to the St.
Johns Riyer (Figure 21). The NARF is a major tenent command
within the NAS assigned to maintain and operate facilities:
perform a complete range of depot-level rework operations on
designated naval aircraft, engines, their components,
accessories, and equipment; provide engineering services in
the development of changes in hardware design; and furnish

technical services on aircraft maintenance and logistic

problems. The NARF consists of a total of 45 buildings.

The site numbers above refer to specific buildings or
areas inside the NARF that were determined to present a
potential threat to the environment. For the purpose of‘this
study, the 5 study areas in the NARF were treated as one due

to their close proximity to one another.

Reportedly unauthorized disposal of waste solvents and
other materials from the main hangar section of Building 101
(Ssite No. 11) occurred for many years. Approximately 2,000
gallons of solvents may have been disposed of over a 40-year
period. Following a fire in 1975, it was thought that
either disposal or exfiltration of waste solvents and other

flammable liquids from deteriorated industrial sewer lines
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were responsible for the presence of these compounds in the

~ground.

The old test cell building (Site No. 12) is located at
Building 101K, also shown in Figure 21. Reportedly, there
are connections of thé storm and sanitary sewers with the
building roof drains and the industrial wastewater system.
Basically, this area 1is used for the storage of various
chemicals in 55-gallon drums. It has been reported that
numerous leaks of chemicals from ruptured or rusty drums has

occurred in this area.

The battery shop (Site No. 14) located in Building 125,

contains a seepage pit where waste acids from lead-acid
batteries were disposed. Approximately 100 gallons of waste

were dumped annually from 1959 to 1982.

The solvent  and paint disposal area (Site No. 15) is
located along the eastern side of Building 970. The area is
approximately 100 ft by 100 ft and was used for disposal of
solvents and paint sludges as recently as 1978. Based on
current operations, it is estimated that up to 2,000 gallons
of these wastes were disposed of at this site annually for

approximately 36 years.

The storm sewer (Black Point) runs along Buildings 101,
50, 795, and discharges at Black Point (Site No. 16). There
has been a recurring discharge of JP-5 fuel and oil which
were believed to come from a fuel tank overflow in the
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vicinity of test c¢ell 12, and possibly a variety of other
sources in the NARF area. An oil boom was installed at the
outfall to contain the oil. Over the years various chemical
wastes from NARF were reportedly disposed of by discharge
into the storm sewer system, which may have eroded the sewer

pipe and leached into the ground.

Findings and Recommendations

Seven monitor wells were installed to investigate the
presence or absence of chemical constituents in the ground
water beneath the NARF area. The locations of these wells,
which are designated as NARF-Bl and NARF-1 through NARF-6,
are shown in Figure 21. Water samples were collected from
each and analyzed in the field for pH and conductivity and in
a laboratory for TOC, VOCs, cyanide, and selected metals,
including cadmium, chromium, lead, and nickel. The results,
(Appendix C, Section 6) show that: the concentrations of
dissolved metals were below the detection level; cyanide
ranged from below laboratory detecticn limits to 0.071 ppm
(NARF-3); and TOC concentrations ranged from below detection
limits (NARF-2) to 9.5 ppm (NARF-6). The pH and specific
conductance measurements generally ranged from 5.5 to 6.8 and
from 70 to 610 umhos/cm, respectively, except for NARF-1 (pH
of 11.88 units and specific conductance of 2,010 umhos/cm),
which is believed to be influenced by the grout used to plug

the bottom of the borehole prior to setting the well casing.
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The VOCs analyses show that some of these compounds are
present 1in varying concentrations in each well. The
concentrations of total VOCs in wells NARP-1, 2, 3, 5 were
relatively low varying from 3.9 ppb (NARF-2) to 25.0 ppb
(NARF-1). Relatively high levels of total VOCs were found,
in the other three wells including 239.5 ppb in NARF-6, 1,930
ppb in NARF-~4, and 242,780 ppb in NARF-Bl. Analysis of a
water sample from NAS13-1, which is also located in the NARF

area showed that no VOCs were detected.

A total of eight VOCs were detected in the NARF wells of
which 4 compounds comprised nearly 80% (percent) of all the
VOC detections. These compounds are listed in decreasing
frequency of detection: TCE, trans-1,2-dichloroethene,
1,1-dichlorethene, and 1,1,1-trichlorcethane; TCE was
detected in 7 of the 8 wells. Two other compounds,
trans-1,2-dichloroethene and 1,l-dichlorocethene are thought
to be daughter compounds resulting from anaerobic
biodegradation of TCE in the ground water. Therefore, at a
particular location the concentrations of TCE relative to any
of the daughter compounds may indicate the nearness to the
original source of contamination. Two monitor wells, NARF-1
and NARF B-l, show concentrations of TCE significantly above
the other detected compounds, these wells are either located
at the suspected source (Site No. 11-NARF~1 and Site No.

15-NARF B-l1), or very near and hydraulically downgradient

from it.
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The water-table contours as determined on March 12,
1984, illustrate the general ground-water flow directions.
The water-level data collected from the wells shows that the
water table is relatively flat and based on the existence of
the sea wall along the eastern portion of the NARF, it is
inferred that ground-water flow in the southern portion is
primarily toward the south and in the northern portion toward

the north.

Three soil samples were collected in the NARF area at
the paint and sludge disposal area (Site 15). The samples
were analyzed for EP Toxicity for the eight primary drinking-
water metals and nickel. The results, presented in Appendix
C, Section 6, show that the levels of these metals were
generally low and each was below the levels at which it would

be considered a hazardous waste.

Relatively high levels of VOCs were found primarily in
two areas: (1) in the viecinity of the paint and sludge
disposal area in the southeast portion of the NARF (Site 15),
and (2) east of the central portion of hangar Building 101
(site 11 and 12).. It is recommended that five additional
shallow monitor wells and one deeper monitor well (installed
to the base of the surficial aguifer) be installed in the
southeastern portion of the NARF, at the locations shown in
Figure 22. These wells, in addition to existing wells
NARF-4, NARF-5, and NARF~Bl would be sampled and analyzed for
pH, specific conductance, and VOCs. Also, five shallow
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monitor wells and one deeper well should be installed in the
northeast portion of the NARF at the approximate location
shown in Figure 22 and these wells, along with wells NARF-1
and NARF-6 and an existing adjacent monitor well, NAS 13-1,
be sampled and analyzed for pH, specific conductance, and
VOCs. Additionally, four of the NARF wells (NARFB-1,
NARF-10, NARF-6, and NARF-14) will be sampled for the
remaining EPA priority pollutants including acid and base
neutral extractable compounds, pesticides, ©PCBs (poly-

chlorinated biphenyls), and metals.

Short-term pumping tests will be conducted on selected
wells to determine the hydraulic characteristics of the
surficial sediments. The new monitor wells and existing
wells NARFB-1 and NAS13-1 will be surveyed by a professional
land surveyor so that water-level elevations may be
referenced to mean sea level and used to update the water-

table contour map.
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RADIOACTIVE WASTE FILL AREA (SITE NO. 18)

Background

The radioactive radium paint wastes, initially deposited
at Site No. 13, were excavated along with the contaminated
soil in the late 1950's and deposited near the shoreline in
the vicinity of the present Marina No. 1. This area was
originally at water level, but was built up 3 to 5 £t by the
deposition of approximately 1,500 cubic feet of this fill
material. The approximate boundaries of the £fill area are

shown in Figure 23.

Findings and Recommendations

One monitor well (NAS18-1) was installed in the radio-
active waste fill area at the location shown in Figure 23. A
water sample was collected and analyzed in the field for pH

and in a private water-quality laboratory for gross alpha.

‘The laboratory results (Appendix C, Section 7) show that the

ground water has a gross alpha activity of 0 + 3 pCi/l.

Based on these data, the site does not appear to be an

imminent hazard to human health or the enviromment;

therefore, no further study is recommended for this site.
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OLD GAS STATION (SITE NO. 19) ' =

Background

The 0ld gasoline service station (Building 48) presently
is used as the base garden center. When in operation, the
old service station maintained four buried storage tanks each
having a capacity of 10,000 gallons. The tanks are buried
below the screened nursery at the garden center (Figure 23).
The tanks were abandoned in early 1980 when the fire
department completely filled each tank with water. At that
time, no gasoline was observed discharging from the tanks.,

The buried £ill pipes, cross-connecting lines and venting

system were removed and capped. A visit to the garden center
. in September 1983 did not reveal the exact location of the

buried tanks.

Recommendations -

Although early discussions with Navy personnel indicated
that the buried tanks were to be kept for emergency storage,
it seems that they are now considered abandoned tanks. The
FDER has promulgated new regulations as of September 1, 1984,
concerning storage tanks (Chapter 17-61, FAC). According to
this rule an abandoned tank means: (1) not intended to be
returned to service, (2) has been out of service for three
years, and (3) cannot be tested in accordance with the
requirements of the rule. Additionally, a buried storage

. tank can only be abandoned by pumping the system free of
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liquid and filling the tank with sand, concrete, or other

inert material in lieu of removal of the tank. Therefore, it

- is recommended that the tanks be abandoned according to the

FDER regulations. The water presently contained in the tanks
should be discharged to the domestic wastewater treatment

plant.
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FIRE PIT (SITE NO. 28)

o "

Background

This site was a former fire-fighting training area in
which waste oil was placed in a pit and incinerated. The IAS
Report d}d not recommend this site for a verification study,
however, it was later added by the Navy as it reportedly was
used as an oil disposal site during 1943 through 1946. Due
to the presence of PCBs found in oil at the oil and solvent
disposal pit site (Site No. 26), this site was also thought
to receive o0il that contained PCBs. Prior to beginning the
verification work, the exact area thought to be Site No. 28

was field located by a retired Public Works Department

. employee {see Figure 24).

Findings and Recommendations

One monitor well (NAS28-1) was 1installed at the
fire~fighting training area and a water sample was collected
and analyzed in the field for pH and specific conductance and
in a water-quality laboratory for PCBs and VOCs. A composite
soil sample was also collected and analyzed in a laboratory
for PCBs. The laboratory results presented in Appendix C,
Section 8, show that the ground-water sample was free of all
compounds with the exception of 4 ppb of TCE. The soil
sample, which consisted of a composite sample from three

locations (Figure 24), contained 103 ppm of PCBs.
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at the Fire Pit Area (Site No. 28).
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In accordance with Section 17-34.02(k), FAC PCBs are
defined as a chemical substance or substances (including
soils and materials contaminated as a result of a spill) that
contain 50 ppm (on a dry weight basis) or greater of PCBs.
Above this level, the soil is considered to be a hazardous
waste; therefore, it is recommended that additional soil
samples be collected to define both the vertical and
horizontal extent of the PCBs in the soils in this area.
Initially, 16 sampling locations, shown in Figure 24, should
be identified from which two soil samples would be collected
at distinct depths, 0-2 ft and 3-5 ft 5elow land surface.
These soils will be analyzed for PCBs and the laboratory
results will be used to determine the area where the soils

are considered to be a hazardous waste.
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ORGANIC DISPOSAL AREA (SITE NO. 29)

Background

The organic disposal area 1is located along the patrol
road near the southwest corner of the NAS (Figure 25). This
area has been used for the disposal of organic debris such as
wood and grass clippings; however, during the IAS inspection
of the site, c¢rushed drums (approximately one dozen),
construction debris, discolored soil piles, scrap metals, and
PVC cases were present. The deposited material is graded on
occasion in order to maintain truck access. Based on a
topographic map, the organic disposal area appears to have

been used as a borrow pit at one time.

Findings and Recommendations

Two monitor wells, NAS29-1 and NAS29-2, were installed

at the organic disposal area at the locations shown in Figure

. 25. Water samples were collected and analyzed in the field

for pH and in a water-quality laboratory for TOC, VOCs,
cyanide, and selected metals, including antimony, arsenic,
beryllium, cadmium, chromium, copper, lead, mercury, nickel,
selenium, silver, zinc, and thallium. The laboratofy
results, presented in Appendix C, Section 9 show that the
dissolved metal and cyanide levels were low; only copper
(0.022 ppm) and zinc (0.066 ppm) were detected in NAS29-1,
and zinc (0.016 ppm) in NAS29-2. Very low levels of VOCs
were detected in both NAS29-1 (0.6 ppb of trans-1,2-
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dichloroethene and 0.4 ppb of 1,1,1l~trichloroethane) and
NAS29-2 (3.4 ppb of chloromethane). The TOC ranged from 2.8

mg/l (NAS29~2) to 20.5 mg/l (NAS29-1).

Three soil samples were collected from three small piles
of what appeared to be blasting material, at the location
shown in Figure 25. The soils were analyzed for EP Toxicity
for metals, including arsenic, barium, cadmium, chromium,
lead, mercury, selenium, silver, and nickel. The results,
also presented in Appendix C, Section 9, show that the levels
for samples collected from two of the piles were well below
the levels which would designate them as a hazardous waste.
However, the cadmium content in the third sample, at 2.62
ppm, exceeds the EPA's standard; thus, this pile would

constitute a hazardous waste.

A recent site visit was made to locate the pile that
failed the EP Toxicity test. The site had been graded and
the tainted soil could not be identified. As shown in Figure
25, monitor well NAS29~1 is located very near the original
Qile location. Apparently, the cadmium contained in that
soil has not leached into the shallow ground water. It is
recommended, however, that nine additional soil samples be
collected in the vicinity of NAS29-1 and analyzed for EP

Toxicity for cadmium.
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OLD DRUM LOT (SITE NO. 30)

Background

The o0ld drum lot, shown in Figure 26, was used for
outdoor storage of unprotected drums containing raw products.
Approximately 10,000 drums were stored on Marsden Matting
(aircraft landing matting) from 1955 to 1967. Although there
is no visible evidence of environmental impairment, it was
reported that on occasion drums containing hazardous
materials corroded and leaked their contents onto the ground.
surface soils in the area were tested previously for PCB
contamination; the test results did not show PCB

contamination.

Findings and Recommendations

Three monitor wells, NAS30-1, NAS30-2, and NAS30-3, were
installed at the o0ld drum lot at the locations showﬁ in
Figure 26. Water samples were collected and analyzed in the
field for pH and specific conductance and in a water-quality
laboratory for EPA's 1list of priority pollutants which
includes 32 VOCs, 11 acid compounds, 45 base-neutral
compounds, 18 pesticides, 7 PCBs, 13 metals, and cyanide.
The laboratory results, (Appendix C, Section 10) show that
two VOCs, trans-1,2-dichlorcethene and trichloroethene, were
detected in trace concentrations and only one base-neutral
extractable compound was detected; weli NAS30~2 showed a
concentration bis (2-chloroethyl) ether at 54 ppb .
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Most of the <cyanide and dissolved metal 1levels were
non-detectable, and all were well below FDER's primary
drinking-water standards. Water-level measurements (Table 4)
collected from the installed monitor wells on March 12, 1984,
show that the general direction of shallow ground-water flow

is to the southeast or toward a small drainage ditch.

Six so0oil samples were also collected at the locations
shown in Figure 26 and analyzed for EP Toxicity for metals,
including arsenic, barium, cadmium, chromium, lead, mercury,
selenium, silver, and nickel. The sampling procedures
consisted of compositing four to six subsamples at given
locations to produce a broader coverage of the area. The
three soil samples (4, 5, 6) collected between the Marsden
Matting show metal concentrations well below EPA c¢riteria for
identifying hazardous wastes. The other samples (1, 2, 3)
collected immediately north of the drum storage area revealed
levels of cadmium in the soil above the established levels

for a hazardous waste.

As a result of the sampling, the Navy has contracted a
hazardous-waste disposal contractor to remove the contami-

nated soil and dispose of it in a secure landfill.

It is recommended that a follow-up study be conducted in
the excavated area to confirm the success of the clean=-up
operation and to ensure that the ground water has not been

adversely affected by the disposal and removal operations.

Six soil samples will be collected at this site and analyzed
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for EP Toxicity for cadmium and lead. In addition, two
additional monitor wells will be installed at the locations
shown in Figure 26. ~Water samples will be collected from
these and from existing monitor well NAS30~1 and analyzed for
pH, specific conductance, VOCs, and FDER's primary drinking-
water metals. Water levels will be measured and the
elevations of the top of casings will be determined in order

to delineate the direction of ground-water flow.
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BASE LANDFILL (SITE NO. 32)

Background

The old base landfill, located northeast of Site No. 30
covers an area approximately two acres in size, as shown in
Figure 27. This area was used during the 1960's for
disposing of soil, refuse and construction debris and junk
vehicles. A portion of this area is presently used for the

collection (in dumpsters) of large household refuse, such as
appliances. Also, a new building has been constructed
(Building 144) north of the landfill for storage of hazardous

wastes prior to disposal off-site.

Findings and Recommendations

One monitor well (NAS32-1) was installed at the base
landfill at the location shown in Figure 27. A water sample
was colleéted and analyzed in the field for pH and in a
water-quality laboratory for TOC and VOCs. The results,
which are presented in Appendix C, Section 11, show that the
water had a TOC concentration of 60 ppm and only one VOC was

detected, methylene chloride, at a concentration of 2.6 ppb.

Based on the TOC results, it is recommended that the
monitor well NAS32-1 be analyzed for EPA's list of acid and

base-neutral extractable compounds as well as field

measurements for pH and specific conductance. If these
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compounds are not detected or are detected in low concen-
. trations, then it is suspected that the high TOC was due to

organic matter naturally occuring in the soil.
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TRANSFORMER BURIAL AREA (SITE NO. 39)

Background

A retired Public Works Department employee reported that
hundreds of items of electrical gear consisting of old and
new transformers (which may have contained PCB oils), were
buried east‘of warehouse building No. 164 (shown in Figure
28) during the years 1943 through 1945. A 10-ft wide by 5-ft
deep ditch, between the warehouse building and the railroad
tracks to the east, was believed to have been the burial spot

for the transformers.

Findings and Recommendations

Twenty-seven soil borings were installed to a depth of
10 ft in the area previously 1located by former Naval
employees as being the burial area. The lithologic logs from
these borings are presented in Appendix B, pages B-1.9 to
B-1.17. Continuous split-spoon samples were collected and
visually inspected in the field for electrical parts. In all
of the borings, no evidence was found to indicate that
anything may have been buried there. Based on the data

collected, no further study is recommended for this site.
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FIGURE 28. Locations of Soil Borings at the Suspected Transformer
. Burial Area (Site No. 39).
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INDUSTRIAL WASTEWATER DISCHARGE AREA (SITE NO. 40)

Background

Prior to 1972, a wastewater treatment plant (east side
plant) was located south of the east end of the main runway.
Wastes reaching this plant were treated initially by settling
(for paint chip removal) and skimming for removal of oils and
solvents (disposed of at Site No. 26). Effluent from the
settling/skimming operations were then treated in a trickling
filter plant for discharge to the St. Johns River.
Reportedly, the discharge to the river resulted in a build-up
of sediments in the cove east of runway 27, as shown in
Figure 29. The east side plant was removed from service in
1972 and the waste stream was diverted to the west side

plant.

Findings and Recommendations

Four composite sediment samples were collected in the
cove east of runway 27. Each composite sample was composed
of sediments collected at the surface of the cove bottom and
sediments down to a depth of 2 ft below the cove bottom. The
surface sediments were collected with a clamshell-type dredge
sampler and the deeper sediments were collected with a PVC

pipe driven to the desired depth.

The results of the EP Toxicity analyses, presented in

appendix C, Section 12, show that the composite samples at
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each site were all below the laboratory detection limit;

therefore, the sediments in this area are not classiified as

a hazardous waste. Based on the data collected, this site
does not pose an imminent threat to human health or the
environment; therefore, no further action is proposed at this

site.
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NFD: OIL POND AND LAND SPREADING AREA (SITE NO. 5)

Background

The 0il pond and land spreading area (Figure 30) is
located along the St. Johns River at the east side of the
NFD. The pond, originally 200 £t by 100 ft, is clearly
identified due to the lack of vegetation in this area. The
0il pond was excavated and diked in the 1950's, but a
hurricane in 1964 damaged the dike which resulted in oil
leaking out. Also, 5,000 gallons of JP-5 mixed with bottom
sludge from tank cleaning operations were disposed of in this
area prior to 1967. Through 1967, approximately 8,000
barrels of contaminated fuel oil from an aircraft carrier
were disposed in this area along with trash and wood. The
pond was filled with soil in 19653 and was graded at that time
with heavy equipment. In 1971, the site was regraded causing
the contaminated soils to be spread over on the presént area

approximately 100 ft by 500 ft.

Findings and Recommendations

Thirty-two soil borings were drilled in the oil pond

area to determine the extent of contamination of both the

soil and ground water. The borings were drilled to depths

ranging between 4 and 14 feet below grade. The lithologic

logs presented in Appendix B, Section 1 show the vertical

extent of o0il in the soil column at a particular site.
Generally, most of the o0il is tightly held by molecular
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attraction with the soil particles. The oil-covered soil
extends below the water-table in many places; the water table

occurs at a depth of approximately 4 ft below land surface.

The o0il is very viscous, and is not likely to flow
through the fine-grained sands at the NFD. There does not
appear to be a floating plume of o©0il, rather the oil is held
by the soil. The oil-saturated soil is, however, relatively

widespread due to grading operations in this area.

Two soil samples were collected at locations shown in
Figure 26 and analyzed in a laboratory for EP Toxicity for
the nine metals discussed earlier. With the exception of
barium (0.2 mg/l (milligrams per liter), in sample number 1,
the leachable metals levels were below detection limits;:
therefore, all the values were well below the EPA's criteria

for identifying a hazardous waste.

Two monitor wells were also installed at locations east
and south of the oil pond area (Figure 25)., Water—quality
samples were collected from the wells and analyzed in the
field for pH and specific conductance and in a private
laboratory for metals (cadmium, chromium, lead, mickel), and
VOCs . The laboratory results are éresented in Appendix C,
Section 13. The dissolved metal concentrations were all
below laboratory detection limits and the total VOCs
concentrations in NFD-]1 were 1 ppb (1,1,l-trichloroethane at
0.7 ppb, and trichloroethene at .3 ppb):; no VOCs were

detected in NFD-2.
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Based on the results of this study, it is proposed that
two additional monitor wells be installed at the locations
shown in Figure 30. The new wells will be installed near the
outer edge of the spreading operations. The new and existing
wells will be referenced to mean sea level by a professional
land surveyor to determine the direction of ground-water flow
in this area. Water-—-quality samples will be collected from
the two new wells and NFD-2 and analzyed using a hydrocarbon
scan (EPA Method 602) to determine the concentrations of
relatively soluble aromatic hydrocarbons and a petroleum
hydrocarbon scan to determine the presence or absence of

dissolved fuels found in the ground water.
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SUMMARY

During the verification study, 14 sites (5 sites in the
NARF area were considered as 1) were studied due to their
potential for adversely affecting the environment or human
health. Appendix D contains a general location map of each
study site and the individual site maps showing the location
of installed monitor wells and soil and sediment- sampling
sites. Twelve of these sites are past disposal areas that
have not received wasteé in many years; at these locations
much of the potential ground-water contaminants have been
attenuated by the processes of biodegradation, evaporation,
adsorption, dilution or dispersion. Six of the 14 study
sites are recommended for further investigation 1in the
characterization study. A summary of the recommended work
plan for the characterization study at these sites |is

presented in Table 6.

Respectfully submitted,

GERAGHTY & MILLER, INC.

’;Z,r.-ie'/(!" S ‘J(/bct

Fred A. ééguiti
Staff Scientist

Pt d Glama—

Peter L. Paimer, P.E.
Associate

December 1985
T9290GW2
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TABLE 6.

SUMMARY OF WORK PROPOSED FOR TUE CIARACTERIZATION FOR THE NAS AND NFD

SITE & NUMBER

PROPOSEDN
MONITOR WELLS

CHEHICA{, ANALYSIS

1/

Grouhtd=RATEr
Samples

5511 Samples

COMMENTS

NAS

NARF Area
(11, 12, 14, 15, 16}

Organic Disposal
Area (29}

old Drum Lot (340)

Base Landflill (32)

Fire Pit (28]}

HFD

0l1 Pond and Land
Spreading Area (5)
I

12

resample
exlsting well

(18} vOCs AND
{4) EPA prilority
pollutants in four

wells

{3) voCs
{3) pownt’/
{1) A & B/N

extractables

3
(3) BTX Scan /

petroleum
hydrocarbons

{9) ca. 3/

{6} cd, b’/

{32) PCBs

Define and dellneate contaminant plume(s}).

Six existing wells will be resampled.

Attempt to delineate locatlcon of
hazardous material.

Evaluate effectiveness of soll removal.
One exlsting well will be resampled.

Identify elevated TOC value.

Dellneata horizontal and vertical
extent of PCB in soll.

ldentify presance or absence and

type of hydrocarbon in ground water.
Two existing well will be rasampled.

1/ Water—quality samples wlll be analyzed In the Eteld for pH and spsciflc conductancs.

2/ VY0Cs = Volatlle organic compounds.

3/ cd = Cadmium, analyzed by extractlon procedure (E.P., Toxicityl.

4/ PDWM = Primary drinking-water metals (arsenic, barlum, cadmium, chromlum, lead, mercury, selenium, sllver}.

5/ Pb = Lead, analzyed by extractlon procedure (E.P. Toxlcity).

s/

RTX Scan = Benzens,

toluene, xylene,

{aromatlc hydrocarbons]

ONIAITTIN & ALHDVIED
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APPENDIX A

Laboratory Water-Quality Analyses
of Potable Drinking-Water Wells
(Nos. 4 and 7) at the NAS




CAMBRIDGE ANALYTICAL ASSOCIATES, INC.

Concentrations of Volatile QOrganic Compounds (Method 6011)

Client: Geraghty and Miller - Tampa 3,/ Report No.: 84-439

Concentration yg/1 (ppb)2

Samplie ID: No. 4 No. 7
Compound CAA ID: 8401959 8401960

chloromethane

dichlorodifluoromethane

vinyl chlaride

chloroethane

methylene chioride

trichlorofluoramethane

1,l-dicnloroethens

1.1-dichloroethane

trans-1,2-dichloroethene

chloroform

l.2-dichloroethane

1,1.1-trichloroethane

carbon tetrachloride

bromodich) oromethane

1,2-dichloropropane

trans-1,3-dichloropropane

trichloroethene

dibromochloromethane

1,1,2-trichloroethane

cis-1,3 dichloropropene

2-chloroethylvinyl ether

bromoform

1,1,2.2-tetrachlorosthane

tetrachloroethene -

chlorobenzene

1,2 dibromoethane (EDB)

Detection Limit 0.1 0.1

1u.s. EPA. 1982, Methods for Organic Chemical Analysis of Municipal and Industrial
Wastewater. EPA 60073-37-057. EPA/ENSL, tincinnati, Ohio.

ZConcentrations less than the detection limit are left blank,

N/A - Not analyzed
3/Results from G&M samples collected on April 13, 1984.
A-1




. Client:

CAMBRIDGE ANALYTICAL ASSOCIATES. INC.

Concentration of Acid/Base/Neutral Extractables (Method 6251)

Geraghty and Miller - Tampa

Report No.: 84-439

Compound

Concentration - ug/l (ppb)2

Sample ID: No. 4
CAA ID: 8401959

No. 7
8401960

ACID COMPOUNDS

(21A) 2,4,6-trichlorophenol

(22n)

p-chloro-m-cresol

(244)

2-chlorophenol

(318)

2.4-dichlorophenol

(34A)

2.4-dimethylphenol

(57A)

2-nitrophenol

(58A)

4-nitrophenol

(59A)

2.,4-dinitrophencl

(60A)

4,6-dinitro-2-methylphenoi

(64A)

pentachloraphenol

phenol

. (654)

Detection Limit

BASE/NEUTRAL COMPOUNDS

(1B)

acenaphthene

(s8)

benzidine

(88)

1.2.4-trichlorobenzene

(98)

hexachlorobenzene

(128)

hexachloroethane

(188)

bis (2-chloroethyl) ether

(208)

2-chioronaphthalene

(25B)

1,2-dichlorobenzene

(268)

1,3-dichlorobenzene

(278)

1,4-dichlorobenzene

(288)

3,3'-dichlorabenzidine

(358)

2.4-dinitrotoluene

(368)

2,6-dinitrotoluene

(378)

1,2-diphenylhydrazine

(398)

fluaranthene

. (408) 4-cnlorophenyl phenyl ether

(418) 4-bromaphenyl phenyl ether




CAMBRINDGE ANALYTICAL ASSDCIATES, INC.

Concentration of Acid/Base/Neutra) Extractables (Methed 6251)

Client: Geraghty and Miller

Report No.; 84-439

Sample ID:

Compound CAA 1D:

Concentration - ug/l (ppb)2

No. 4 No. 7
8401959 8401960

BASE NEUTRAL COMPOUNDS (cont'd)

(428)

bis (2-chloroisopropyl) ether

(438)

bis (2-¢hloroethoxy) methane

(528)

hexachlorobutadiene

{538)

texachlorocyclopentadiene

{548)

isaphorone

(558)

naphthalene

(56B)

nitrobenzene

(628B)

N-nitrosodiphenylamine

(638)

N-nitrosodipropylamine

(668)

bis (2-ethylnexyl) phthalate

(678)

benzyl butyl phthalate

(688)

di-n-butyl phthalate

(69B)

di-n-octyl phthalate

(708)

diethyl phthalate

(718B)

dimethy]l phthalate

(728)

benzo(a)anthracene

(738)

benzo(a)pyrene

(748)

benzo(b) fluoroanthene

(758)

benzo( k) flyoroanthene

(768)

chrysene

(778)

acenaphthylene

(788)

anthracene

(798)

benzo{ghi)perylene

(808)

fluorene

(818)

phenanthrene

(828)

dibenza(a,h)anthracene

(838)

ideno(1,2,3-cd)pyrene

(848)

pyrene

Detection Limit

Yys.

EPA, 1982. Methods for Qrganic Chemical Analysis of Municipal and ndustrial

Wastewater. EPA 8007/%-82-U57. EPAJEMSL, Cincinnati, Uhio.

ZConCentrations less than the detection limit are left blank, Concentrations between 1
and 10 times the limit of detection are listed as trace levels (TR).
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. CAMBRIDGE ANALYTICAL ASSOCIATES, INC.

Results of Pesticide Analysis

Client: Geraghty and Miller - Tampa

1

Report Neo.: 84-439

Concentration - ug/1 (PF’b)2
Sample ID: No. 4 No. 7
Compound CAA 1D: 8401959 8401960
temik (aldicarb)
aldicarb sul foxide>
aldicarb 5u1fone3
b&ction Limit 0.1 0.1

1

U.S. EPA. 1980. Manual of Analytical Methods for the Analysis of Pesticides in Humans

and Environmental Samies. cPA-600/8-80-038.

2

3Pr1ncipa] breakdown products of Temik.

EPA/HERL, Research Triangle Park, NC.

Concentrations less than the detection limit are left blank.



TECHNICAL SERVICES, INC.

ENVIRONMENTAL CONSULTANTS — INDUSTRIAL CHEMISTS
OFFICE 2471 SWAN ST. — P.0. BOX 52329
LABORATORIES 103-107 STOCKTON STREET
JACKSONVILLE, FLORIDA 32201
(904) 353-5761

Laboratory No. 58705 July 10' 19 84

Sample of WATER

Date Received_April 30, 1984

For DIRECTOR OF ENVIRONMENTAL DIV., Attn: Mr. Bill Roche, Public_
Works Dept., Code 184, Box 5, NAS, Jacksonville, FL 32212
Marks: Call No. 2B45, Sample No. 410-B //p)/f}L‘I// Aader  Plowet.

Ll # 7. —m ‘i’f}*‘”
CERTIFICATE OF ANALYSIS OR TESTS Ceresr A

I /7/‘.1/,-:.\./ At
BASE NEUTRAL EXTRACTABLES

All Units oob CONCENTRATION - DETECTION LIMIT .
Acenaphthene . BDL 10
Acenaphthylene’ : BDL ' 10
Anthracene BDL 10
Bepzo(a)anthracene - BDL 10
an(b)fluoranthene BDL 10
Be ...o(k) fluoranthene " BDL 10
Benzo(a)pyrene BDL 10
Benzo(g,h,i)perylene BDL 25
Benzidine BDL ' 10
Bis(2-chloroethyl)ether ~ BDL 10
Bis(2-chloroethoxy)methane BDL 10
.Bis(2~ethylhexyl)phthalate BDL 10
Bis(2-chloroisopropyl)ether BDL 10
4-Bromophenyl phenyl ether BDL 10
Butyl benzyl phthalate BDL ’ 10
2-Chloronaphthalene BDL 10
4-Chlorophenyl phenyl ether BDL 10
Chrysene BDL - ' 10
Dibenzo(a,h)anthracene BDL 25
Di-n-butylphthalate BDL 10
1,3-Dichlorobenzene BDL 10
1,4-Dichlorobenzene BDL 10
1,2-Dichlorobenzene BDL 10
3,3-Dichlorobenzidine BDL 10-

. Respectfully submitted,

TECHNICAL SERVICES, INC.

‘.(/ “ s //‘/ (7
LABORATCRY 1 0. NO. 82148 ave VoA L ,’V"I‘Z"’f”,/‘/l .

A-5 d ;/




ENVIRONMENTAL CONSULTANTS — INDUSTRIAL CHEMISTS
OFFICE 2471 SWAN ST. — P.O. BOX 52329
LABORATORIES 103-107 STOCKTON STREET .
JACKSONVILLE, FLORIDA 32201
(304) 353-5761

TECHNICAL SERVICES, INC. E‘m

Laboratory No. 58705 July 10 1984

Sample of WATER -

Date Received__April 30, 1984

For DIRECTOR OF ENVIRONMENTAL DIV., Attn: Mr. Bill Roche, Public
Works Dept., Code 184, Box 5, NAS, Jacksounville, FL ' 32212
Marks: Call No. 2B45, Sample No. 410-B __ el #3

CERTIFICATE OF ANALYSIS OR TESTS
BASE NEUTRAL EXTRACTABLES

All Units pob e CONCENTRATION DETECTION LIMIT
Diethylphthalare BDL 10
Dimethylphthalate BDL ' 10
2,4-Dinitrotoluene BDL 10
2,6-Dinitrotoluene - BDL 10
Diocctylphthalate . BDL 10
1,2-Diphenylhydrazine - BDL 10
F.rant:hene BDL 10
F¥Wreane BDL 10
Hexachlorobenzene BDL 10
Hexachlorobutadiene ' BDL 10
Hexachlorocethane . BDL 10
Hexachlorocyclopentadiene BDL 10
Indeno(l,2,3-¢d)pyrene BDL 25
Isophorone BDL 10
Naphthalene BDL 10
Nitrobenzene ) BDL 10 )
N-Nitrosodixzethylamine BDL 10
N-Nitrosodi-n-propylamine BDL 10
N-Nitrosodiphenylamine BDL 10
Phenanthrene BDL 10
Pyrene BDL 10
2,3,7,8-Tetrachlorodibenzo- p-dioxin BDL 10
(DLOXln)
1,2,4-Trichlorobenzene BDL 10

Respectfully. submitted,

TECHW SERVICES INC. 2:
TCRY 1. NO. 82145 By, @

A-6
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n
TECHNICAL SERVICES, INC. %
ENVIRONMENTAL CONSULTANTS — INDUSTRIAL CHEMISTS SERTEY

OFFICE 2471 SWAN ST. — P.O. BOX 52329
LABORATOQRIES 103-107 STOCKTON STREET
JACKSONYVILLE, FLORIDA 32201
(904) 353-5761
Laboratory Na. 58705 ' Julv 10 19 84

Sample of WATER

Date Received_April 30. 1984

For DIRECTOR OF ENVIRONMENTAL DIV., Attn: Mr. Bill Roche, Public

Works Dept., Code 184, Box 5, NAS, Jacksonville, FL 32212
Marks: Call No. 2B45, Sample No. 410-B LDell &7

CERTIFICATE OF ANALYSIS OR TESTS

ACID EXTRACTABLES

All Units ppb "~ CONCENTRATION DETECTION LIMIT
2-Chlorophenol BDL ) 10
2,4-Dichlorophenol BDL 10
2,4-Dimethylphenol ‘ . BDL 10
2,4-Dinitrophenol BDL 100
. 2-Methyl-4,6-Dinitrophenol BDL 25
2-Nitrophenol BDL 10
4-Nitrophenol BDL 100
Pentachlorophenol . BDL 10
Phenol BDL ' 10
2,4,6-Trichlorophenol BDL 10

Rescectfully submitted,

. TECHNICAL SERVICES, INC.

LASCRATCAY 1 D. NO. 82145 A7 IT/"'sP\/?“:’é‘H;/és{ L/ /%41/0/7 .
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TECHNICAL SERVICES, INC.

ENVIRONMENTAL CONSULTANTS — INDUSTRIAL CHEMISTS
OFFICE 2471 SWAN ST. — P.Q. BOX 52329
LABORATORIES 103-107 STOCKTON STREET

v JACKSONVILLE, FLORIDA 32201

(904) 353-5761

Laboratory No. 58705 Julv 10 4 84

Sample of WATFR .

Date Received_April 30, 1984

For DIRECTOR OF ENVTRONMENTAL DIV., Attn: Mr. Bill Roche, Public

Workd Dept., Code 184, Box 5, NAS, Jacksonville, FL 32212

Marks: Call No. 2B45, Sample No. 410-B Ll #72
PURGEABLES CERTIFICATE OF ANALYSIS OR TESTS
All Units opb CONCENTRATION CETZCTION LTIVIT
Acrolein BDL 59
Acrylonitrile " BDL 50
Benzane ' BDL 0.5
Br01od1chlor0methane 8DL 1
Bremofornm - BDL 1
Bromomethane BDL 1
Carbon tetrachloride - BDL 1
Chlorobenzene : BDL 1
c roathane BDL 1
2 .oroethylvinyl ather BCL 1
Chlvrofora BDL 1
Chloromethane BDL 1
Dibrozmoschlorozethane BOL 1
Dichloredifluoromethane BDL 1
l,l1-Dichloroethane BDL 1
l,2-Dichloroethane ) BDL 1
1,1-Dichlorosthene : BDL 1
l,2-Dichlorocethene BDL 1
1,2-Dichloropropane : BDL 1
cis-1,3«Dichloropropene BDL 1 -
trzns~-1,3-Dichlcropropens BDL 1
Ethylbenzene BDL 1
Methylene chlorida EDL 1l
Tetrachloroathana aDL 1
l1,1,1-Trichloroestnans BOL ) 1
1,1,2-Trichlore2thane BDL i
Tﬂlchloroe:hane BOL 1
Tricnlorollucrcaetkzne AL T
Toluense BOL 1
Vinyl chloride 300 1
Xylene 5oL b
Styra2nas g8=L 1

Respectfully submitted,
. TECHNICAL SERVICES, INC..,

] “ 4 4,
A8 e S,
4 ‘l/ [’. /

r
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TECHNICAL SERVICES, INC.

ENVIRONMENTAL CONSULTANTS —- INDUSTRIAL CHEMISTS liz
OFFICE 2471 SWAN ST. — P.Q. BOX 52329
LABORATORIES 103-107 STOCKTON STREET
JACKSONVILLE, FLORIDA 32201

(904) 353-5761

Laboratory No. 587105 July 10' 1984
Sample of WATER -

Date Received__April 30, 1984

For DIRECTOR OF ENVIRONMENTAL DIV., Attn: Mr., Bill Roche, Public

Works Dept., Code 184, Box 5, NAS, Jacksonville, FL 32212

Marks: Call No. 2B45, Sample No. 410-B _ 4.y ¥+
"URGEABLES CERTIFICATE OF ANALYS! '
11 Units pob CONCENTRATION R 1E1s DETSCTION LIMIT
‘ichlercobanzene BDL L
-,2=-Dibromocethane (EDB) : BDL 0.02
-,2=Dibromo-3-Chloropropane BDL 1

-ESTICIDES

%’n‘.ts pob )

JXe bl BDL 0.001

.=8BHC BDL 0.001

~BHC BDL 0.001

‘=BEC BpL 0.501

-BHC BDL 0.001
hlordane BDL 0.0035
y4"~L0D BDL 0.005
»47-0D2 BDL 0.003
,4'-DDT BDL 0.CG8
ieldrin BDL 0.02s
ndosullan I ' BDL 0.002
ndasulfan IT BDL 0.2352
ndosulfan Sulfate BOL 0.9190 )
tnion 3DL 0.21)
rithion BDL - } G.n10
,p-DCT, 2DZ and ©CD 80L 9.3C5

adion -~ 3DL ¢.012

adria Alda2khylds apL 0.235
eptachler BDL 0.391
2ptachlor Zsoxide an( 9.022
oxachene 5oL ~

C2-19015 32 g;ig
c3-1221 Nt a.3%5

. Respectiully submitted,

TECHNICAL SERVICES, INC.




TECHNICAL SERVICES, INC.

ENVIRONMENTAL CONSULTANTS — [NDUSTRIAL CHEMISTS
OFFICE 2471 SWAN ST. ~ P.O. BOX 52329
LABORATORIES 103-107 STOCKTON STREET
JACKSONVILLE, FLORIDA 32201
(904) 253-5761
Laboratory No. 58705 July 10 ,4 84

Sample of WATER : }

Date Received . _April 30, 1934

For DTRFCTOR OF ENVIRONMENTAL DIV., Attn: Mr. Bill Roche, Public
Works Depc., Code 184, Box 5, NAS, Jacksonville, FL 32212
Marks: Call No. 2B45, Sample No. &10 B _ Well w3
CERTIFICATE OF ANALYSIS OR TESTS
PESTICIDES
All Units pob CONCENTRATION DETECTION LIMIT
PC2-1232 BDL 0.050
PC3-1242 BDL - 0.050
PC=-1248 . BEDL Q.050
PCE-1254 BDL 0.030
PCE-12£0 BEDL 0.0350
Aldicard - BDL 0.08
Diazinorn ' BCL 0.030Q
Malathion . DL - 0.2E3
thion BDL 0.022

G .ion B2L 0.1
Kelthane (Dicofal) 8DL 0.C3Q

Supplermental Reporr

Respectfully submitsad,

. TECHNICAL s:mzs. INC.,
A-10 ..E-ﬁyf’u.- L. /V"'a?" 0 :
/ 77




TECHNICAL SERVICES, INC.

ENVIRONMENTAL CONSULTANTS — INDUSTRIAL CHEMISTS
OFFICE 2471 SWAN ST. — P.0. BOX 52329
LABORATORIES 103-107 STOCKTON STREET

. JACKSONVILLE, FLORIDA 32201

(904) 353-5761 :
Laboratory No. 58705 Julv 10 1984
Sample of ___WATER ) ‘ .
Date ReceivedApril 30, 1984
For DIRECTCR OF ENVIRONMENTAL DIV., Attn: Mr. Bill Roche, Public
Works Dept., Code 184, Box 5, NAS, Jacksonville, FL 32212
Marks: Call No. 2B45, Sample No. 410-B _— el &7

CERTIFICATE OF ANALYSIS OR TESTS

Gross Alpha: <2 pCi/liter

Respectfully submitted,

” TECHNICAL SERVICES, INC.

LASORATORY 1.D. NO 82145 uy




0CT 1 =%
Tymitery TNAMES

Laboratory Na., 42
Sample of POTABLE WATER

Received TECHNICAL SERVICES, INC.

1 ENVIQ-@P}_%ENTAL CONSULTANTS — INDUSTRIAL CHEMISTS
g J';.. STOCKTON STREET ~— P.Q. BOX 52329
& e 4 JACKSONVILLE, FLORIDA 22201

(904) 353.5761

For Director of Utiljti

Naval Air Station,

Primarv Standards
Arsenic, as As, mg/1
Barium, as Ba, ng/1
Cadmium, as Cg, mg/1
Chromium, as Cr, mg/1
Lead, as Pb, mg/1l
Mercury, as Hg, mg/l
Selenium, as Se, ng/l
Silver, as Aag, mg/1
\trate, as N, mg/l
Jeride, as F, mg/l
Turbidity, NTU

Lindane, mg/1l
Methoxychlor, me/1
Toxaphene, mg/l
2,4-D, mg/l

2,4-5 TP Silvex, e/l
Endrin, mg/l1

Secondarv Standarés
Cnhiorica, as C1, =g/l
Color

Copper, as Cu, mg/l
Corrosivity

Foaming Acents, =c/1

. o September 15 1981

€S, Public Works Department, Box 5, Code 187,
Jacksonville, Florida 32212. )

Wells e A+ & L CERTIFICATE OF ANALYSIS OR TESTS

< 0.004
<0.2
<0.002
<0.01
0.037
-<0.0002
<0.01
< 0.005,
0.020
0.58
0.2

<0.00001
< 0.0001
= 0.0002
=< 0.0010
«<0.C005
< 0.00002

13.8
1

<0.00z2
Slightly cor-osive
0.ccl

Iron, as Fe, re,/3 =<0.1
Mancanese, as Mn, mz/1 < 0.001
Odor None
PH 7.29
Sullate, as 504,-3;/1 95
Total Dissolvea S»lids, ng/l 354
Zinc, as Zn, mg/) 0.036
Hydrogen Sulfide, mg/1 <0.1

Respectiully submitted,
,.uinued)

A-12
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| . oor teqe. | ECHNICAL SERVICES nc.

- "" vt : -{ Pcss Cim T
] . S2hitary g ENYIRORTENTAL CONSULTANTS — INDUSTRIAL CHEMISTS
e N neh OB STOCKTON STREET — P.0. BOX 52325

PAEE G- JACKSONVILLE, FLORIDA 32201
N (904) 353.576]

Laboratory No. 42208 ' - .Septenber 15 jo_

Samzle of POTABLE WATER

Dat= Received___Auacust 20, 1981

' For - _Director of Utilities, Publie Works Department, Box 5, Code
Naval Air Station, Jacksonville, Florida 3221>

Marks: No. 1 Plant, call No. P-014, August 20, 1981

== |
Qs e 2 < + CERTIFICATE OF ANALYSIS OR TEsTS
(ﬂm él‘\»{uﬁ,‘;\ ' .
General
Total Hardness, as CaCo mg/1 278

’ .
Total Alkalinity, as caco » mg/1 105
Non-Carbonate Hardness, ad CaC03z, mg/1 173

Bicarbonate, as HCO r mg/1 : 128
Calcium, as ca, mg/i 61.8 )
‘agnesium, as Mg, mg/1 29.9
Carbon Dioxide, as COZ' mg/1 14
Bicarbonate, as CaCO047 mg/1 105
Carbonate, as CaCo03y, mg/) 0
Hydroxicde, as CaCO3, mg/1 0
. Sodium, as Na, mg/1 9.3
pis 7.64
Stability Indax . 7.99
Saturation Incdex -0.253 :
Interpretation : Slightly Corrosive

Respacticily suomitiad,
TECHHICAVSERVICES, INC.
4 :
o Lo . Cary ()

A-~13




Geraghty & Miller, Inc.

APPENDIX B
SECTION 1
Lithologic Logs of Monitor Wells and

Soil Borings Installed During
Verification Study



. LITHOLOGIC LOG OF MONITOR WELL NAS2-1

Depth Thickness

Description (ft) (ft)
Sand, fine, gray to tan, 0il stained from

l'—l.Sl.-o...- --------------- @ & & 8 & 0 a0 e a= g O - 2 2-0
Sand, silty, fine, tan.......cccvcienennnn 2 - 6 4.0
Sand, Clayey, fine’ gray. LR IR B R B R IR B 6 - lo 4o0
Clay, sandy, Gray.ceeeccescassassscncscases 10 - 12.5 2.5
Sand, silty, fine, gray...... crecaasas eaeae 12.5 - 14 1.5

LITHOLOGIC LOG OF MONITOR WELL NAS4-1

Depth Thickness

Description . (ft) (ft)
and, silty, fine, gray to tan, mixed with

organics, iron stained.......circierecannn 0 - 2 2
Sand, fine, taAN....ecceeececcnscacooscnnsss 2 - 4 2

Clay, sandy, tan to gray, iron stained.... 4 - 6.5 2.5
Sand, slightly silty, fine, tan........... 6.5 - 12.0 5.5

LITHOLOGIC LOG OF MONITOR WELL NAS4-2

Depth Thickness
Description (ft) (ft)
Sand, silty, fine, tan to gray to brown,
mixed with OrganicCS.ccreeesrsrocrccccnossa 0 - 3.5 3.5
Clay, sandy, gray to tan, iron stained.... 3.5 - 4.5 1.0
Sand, clayey, fine, brown to gray......... 4.5 -~ 7.5 3
Sand' fine' tan.--.-...-.-.......... ----- - 7-5 - 12.0 4.5



. LITHOLOGIC LOG OF MONITOR WELL NAS4-3

Depth Thickness

Description (ft) (ft)

Sand, fine, white, mixed with organics.... 0 - 3.5 3.5

Sand, clayey, fine, tan to gray, iron

Stainedb.b..lﬁ.l.l.C..l.lll....."'..'.lO. 305- 5‘5 2

Sand, slightly silty, fine, gray, some

iron staininNg...ceececescececacacccacancaans - 5.5 - 12.0 6.5

LITHOLOGIC LOG FOR MONITOR WELL NASS5-1
Depth Thickness

Description (ft) (ft)

Sand, silty, fine-grained, brown, mixed

With OrganiCS.-c-. ------- I R T T I T T R N S ] 0 - 2 2

Clay, sandy, gray, stiff, iron stained.... 2 - 6 4
.‘,and, silty, fine-grained, gray....... 6 - 7 1

Clay, sandy, gray-green, stiff............ 7 - 8 1

Sand, silty, fine-grained, gray, mixed

with shell fragments........ ceenna csesnaas 8 - 16 8

LITHOLOGIC LOG OF MONITOR WELL NAS9-1
Depth Thickness

Description (ft) (ft)

Sand, silty, fine, brown with pieces of

concrete; fill material....ececcecesccoanss 0 - 2.5 2.5

Silt, black, 0YganicC.eeveeeecooeean fe e 2.5 - 3.0 0.5

Clay, slightly sandy, gray, mixed with

organics....-II..I.........I-'...O.. IIIIII 3-0- 9.5 6.5

Sand, silty, fine, tan to dark brown,

mixed With Organics..-...........-........ 9-5 - 14.0 4.5



. LITHOLOGIC LOG OF WELL NAS13-1

Depth Thickness

Description (£t) (ft)
Sand, silty, fine, brown to white......... 0 - 2 2.0
Clay, sandy, brown, mixed with fine shells 2 - 3 1.0
Sand, silty, fine, white....iveeovevncannn 3 - 6.5 3.5
Sand, clayey, fine, dark brown..... cecennn 6.5 - 8 1.5
Sand, silty, fine, brown to tan........... 8 - 10.5 | 2.5
Clay, sandy, green, layer of fine shell at

13' about 2" thicCK..ieeesnoeeeeteeaennnas 10.5 - 14 3.5

LITHOLOGIC LOG OF MONITOR WELL NARF-1

Depth Thickness
escription (ft) (ft)

cand, fine, white, with road base at
Surfaceo........--.....-...-.............. O - 6 6

Sand, slightly clayey, fine, gray, mixed
with stringers of black, organic sand..... 6 - 8 2

Clay, slightly sandy, greenish-gray, soft,

iIOD StaiHEd........ ------- R S N N A A A B N A ) 8 - 11-5 3.5
Sa'ﬂd, fine' White ----------- LR A IR N A R I R ) 11-5 - 12.5 l
Sand, clayey, fine, dark brown, mixed

with organics; peat..... e eseceaanannn .- 12.5 - 15.0 2.5

Sand' Silty, fiDE, dark brown-.---.----..; 15 - 20 5



. LITHOLOGIC LOG OF MONITOR WELL NARF-2

Depth Thickness
Description (ft) (ft)
Sand, silty, fine, tan to gray, iron
stained, mixed with gray to red clayey
sand..-..,..I...............I.I..'O.t...-. 0 - 4 4
Sand, very clayey, fine, tan to gray to
red, iron stained, interbedded with gray
to red, sandy Clay.eeccececancanasaanananas 4 - 13,5 9.5
Sand, slightly clayey, fine, tan to red,
iron stained with stringers of tan, sandy
clayl-..‘..‘.......l.....--.’l..l-.....O’. 13.5_ 16-0 2.5

LITHOLOGIC LOG OF MONITOR WELL NARF-3

Depth Thickness
Description (ft) (£t)
.Lnd, very clayey, fine, tan to gray to
red; interbedded with tan, sandy clay..... 0 - 6 6
Sand, clayey, fine, tan to red, iron
stained...'..........‘.......0.... IIIIII - = 6 - 7.5 1'5
Sand, fine, Wwhite.iieeeveetreevovonennanan . 7.5 - 8.0 0.5
Sand, clayey, fine, tan to brown, iron
StaiDEd...-....-.--.----------..--¢..o.... 8 - 9 l
Clay, sandy, tan to red, firm............ . 9 - 14 5



. LITHOLOGIC LOG OF MONITOR WELL NARF-4

Depth Thickness
Description (ft) (ft)
Sand, clayey, fine, tan to red...c.ceieveenn 0 - 4 4
Sand, silty, fine, black to dark gray..... 4 - 5.5 1.5
sand, slightly silty, fine, tan......... .. 5.5 - 10 4.5
Sand, silty, fine, gray, interbedded with
stringers of green, sandy clay..ceeeoencs. 10 - 12 2
Sand, fine, gray, mixed with organics..... 12 - 14 2

LITHOLOGIC LOG OF MONITOR WELL NARF-5

Depth Thickness
Description (ft) (£t)
Sand, silty, fine, brown, mixed with

ganiCS.-..-----......"................... 0 - 3 3
sand, slightly clayey, fine, gray......... 3 - 4.5 1.5
Sand’ fine, White tO gray.o.no.--noo.'oooo 4.5 - 6-0 1.5
Sand, slightly clayey, fine, gray....eee.. 6 - 10 4
LITHOLOGIC LOG OF MONITOR WELL NARF-6

Depth Thickness
Description (ft) (£t)
Asphalt and limestone road base........ .en 0 - 0.5 0.5
Sand, silty, fine, brown, mixed with
OrganiCS..........-..-...............-.--. 0.5"‘ 8-5 7.0
Clay, sandy, gray, iron stained, mixed
With organiCS-........II..I..........I...O 8.5- ll.o 2'5



. LITHOLOGIC LOG OF TEMPORARY WELL NARFB-1

Depth Thickness
Description (ft) (ft)
Sand, silty, fine, tan, mixed with
OrganiCS.......-----------.-.............. 0 - 2.5 2-5
Sand, clayey, fine, orange, iron stained.. 2.5 - 6.0 3.5
Sand, silty, fine, tan to orange, iron
stained; odor of chemicals........ ceaseene 6 - 32 26
LITHOLOGIC LOG FOR WELL NAS18-1
Depth Thickness
Description (ft) (ft)
Sand, silty, fine, brown to gray, traces
Of Clay.iiiiiiieeeeceeeenensnonannnnnnna . 0 - 2 2.0
Sand, silty, fine, brown, zone of cemented
.and at 4 ft, (shells at 6.5"') i iececncns 2 - 11 7.0
:;and, clayey, fine, gray, mixed with
0rganics (WOOA) cuveeeeveanncenccncannas . ea 11 - 12 1.0
Clay, sandy, gray........ saemana Prieereenn 12 - 13 1.0
Sand, clayey, gray, mixed with organics... 13 - 14 1.0
LITHOLOGIC LOG FOR MONITOR WELL NAS28-1
Depth Thickness
Description (ft) (ft)
Sand, silty, fine-grained, black to cream. 0 - 3 3
Clay, slightly sandy, orange, stiff....... 3 - 7.5 4.5
Sand, slightly clayey, fine-grained, gray
tO greenN.csessscecescscrsencsssscscsansasaans 7.5 - 10 2.5
Sand, silty, fine-grained, tan to white,
with stringers of green Clayeeeeeseceeces- 10 - 14 4
ay, slightly sandy, orange, stiff....... 14 - 15 1
HAnd, slightly clayey, fine-grained, gray. 15 - 16 1

B_l 0_6



. LITHOLOGIC LOG FOR WELL NAS29-1

Depth Thickness

Description (ft) (ft)
Sand, fine, dark brown mixed with wood

frangrlts...oo-.--.-o- ------ L A A N R ) » 0 - 1 1.0
Sand, silty, fine, gray, with landfill

material ------ L I R I I R I I I S L N N l - 5 400
Clay, sandy, tan tO gray...eseeecceccenane 5 - 7 2.0
Sand, clayey, fine, gray, layer of black

organic matter at 10'....ieecuen.. cesseraenn 7 - 14 7.0

LITHOLOGIC LOG FOR WELL NAS29-2

Depth Thickness
Description (£t) (ft)
Sand, medium, brown tO grayv..eeeseececeen. . 0 - 2.5 2.5
.1ay, sandy, tan to orange.....ceeveceaaaa. . 2.5 - 5 2.5
Sand, silty, fine, gray...ue.eeeececencoenn. 5 - 14 9.0

LITHOLOGIC LOG OF MONITOR WELL NAS30-1

Depth Thickness
Description (ft) (ft)

Sand, silty, fine, black and gray, mixed
With OrganiCS..................-.......... 0 - 2 2

Clay, sandy, gray to orange, iron stained,
with stringers of fine, white sand........ 2 - . 6.5 4.5

Saﬁd, clayey fine, gray, interbedded with
stringers of fine, white sand......cecu.... 6.5 - 8.0 1.5

Sand, Clayey, fine, gray.l.l'....-..l....‘ 8 - 12 4



. LITHOLOGIC LOG OF MONITOR WELL NAS30-2

Depth Thickness
Description (ft) (ft)
Sand, silty, fine, black, mixed with
organics and limestone; fill material..... 0 - 1.5 1.5
Sand' fine' white-.......I...O"O...Ot..‘. 1-5_ 2-0 0.5
Clay, slightly sandy, gray, mixed with
organics, 1ron stained.....ceeeeecoosceses 2 - 4 2
Sand, clayey, fine, gray....cceeeeeees ce e 4 - 10 6
LITHOLOGIC LOG OF MONITOR WELL NAS30-3
Depth Thickness
Description (ft) (ft)
Sand, silty, fine, black, mixed with
rganics and limestone............ cerenean 0 - 0.5 0.5
"~and, silty, fine, tan to dark brown...... 0.5 - 5.0 4.5
Sand, slightly clayey, fine, gray..eesee.. 5 - 10 5
LITHOLOGIC LOG FOR NAS32-1
Depth Thickness
Description (ft) (ft)
Sand, fine, dark brown, mixed with
OrganiCS.seeccccecacannans thratsescesevev e 0 - .5 0.5
Sand’ Clayey' fil’le, gray..--ao-- --------- - .5 - 1.5 loo
Sand, fine, dark brown, some evidence of
decaying matter at 2 - 3', trace of gray
clay....l.l...-‘...................QI.Q..I l-5- 5 3.5
Sand, clayey, dark brown......ceeeecencass 5 - 6 1.0
Clay, sandy, gray to greeN...cseccssccosees 6 - 11 5.0
‘and, Clayey, JrAY eeceescncnsarscssesonsss 11 - 14 3.0



. LITHOLOGIC LOG FOR SOIL BORING B-1 (SITE B)

Depth Thickness

Description (ft) (ft)
Asphalt and limestone base;............... 0 - 0.5 0.5
Sand, silty, fine-grained, black to tan... 0.5 - 2.5 2.0
Clay, sandy, dark gray to gray, stiff,

iron stained.....cccee-na.. ceeeseenneanas 2.5 - 6.0 3.5
Sand, silty, fine-grained, tan....... ceeee 6.0 - 7.0 1.0
Sand, clayey, fine-grained, gray-green.... 7.0 - 12.0 5.0
Sand, silty, fine-grained, gray-dreen..... 12,0 - 16.0 4.0

LITHOLOGIC LOG FOR SOIL BORING B-2 (SITE B)

Depth Thickness

Description (£t) (ft)
‘sphalt and limestone base.....ceeveeceess 0 - 0.5 0.5

oand, silty, fine-grained, black to gray.. 0.5 - 2.5 © 2.0

Clay, sandy, gray-green, stiff, iron

stained-..-.-..... llllll L L I B L B L BN B B A B B ) 2.5- 6.0 3.5

Sand, silty, fine-grained, gray, iron

Stainea.......-.----...-.....--....----... 6.0"‘ 10.0 4-0

LITHOLOGIC LOG FOR SOIL BORING B-3 (SITE B)

Depth Thickness
Description (ft) (£t)
Asphalt and limestone base.....ceeeeevsnes 0 - 0.5 0.5
Sand, silty, fine-grained, black to tan... 0.5 - 2.5 2.0
Clay, sandy, gray to gray-green, stiff.... 2,5 - 6.0 3.5

Sand, clayey, fine-grained, gray-green,
Stiff-.-....-.--0-ooooo'oooooo'oooo-oo-... 6.0- 10.0 4-0



LITHOLOGIC LOG FOR SOIL BORING B-4 (SITE B)

Depth
Description (ft)
Asphalt and limestone base...... cesvessene 0 - 0.5
Sand, silty, fine-grained, black to tan... 0.5 - 2.5
Clay, sandy, gray-green, stiff............ 2.5 - 6.0
Sand, clayey, fine-grained, gray-green.... 6.0 - 8.0
Sand, silty, fine-grained, gray-green..... 8.0 - 10.0

LITHOLOGIC LOG FOR SOIL BORING B-5 (SITE B)

Depth
Description (ft)
Asphalt and limestone base......cccncienn. 0 - 0.5
Sand, silty, fine-grained, black to tan... 0.5 - 2.5
Clay, sandy, gray-green, stiff............ 2.5 - 6.0
Sand, silty, fine-grained, gray........ e 6.0 — 10.0

LITHOLOGIC LOG FOR SOIL BORING B-6 (SITE B)

Depth
Description (ft)
Asphalt and limestone base....... ceeeeeen 0 - 0.5
Sand, silty, fine-grained, black to tan... 0.5 - 2.5
Clay, sandy, gray-green, stiff, iron
StaiBEG......----..-o.......----.---...... 2.5- 6.0
Sand, silty, fine-grained, gray, with
stringers of gray clay lemnses........... .o 6.0 - 10.0

B-1.10

Thickness
(ft)

Thickness
(ft)

Thickness

(ft)

0.5

2.0



LITHOLOGIC LOG FOR SOIL BORING B-7 (SITE B)

B-1.11

Depth Thickness

Description (ft) (ft)
Asphalt and limestone base...... ceseenssene 0 - 0.5 0.5
Sand, silty, fine-grained, black to gray.. 0.5 - 5.0 4.5
Clay, sandy, gray-green, stiff, iron .
Stainea......--...---.............. ------- 5-0'- 6.0 1.0
Sand, silty, fine-grained, gray, iron
stained...vevecccasccoans trsessecanaenanns 6.0 - 8.0 2.0
Sand, clayey, fine-grained, gray-green.... 8.0 - 10.0 2.0

LITHOLOGIC LOG FOR SOIL BORING B-8 (SITE B)

Depth Thickness

Description (ft) (ft)
aAsphalt and limestone base..... teseeconene 0 - 0.5 0.5
Sand, silty, fine-grained, gray to tan.... 0.5 - 5.0 4.5
Clay, sandy, gray to green-gray, stiff,
iron stained...eeececaann tevesesreasnanans 5.0 - 8.0 3.0
Sand, silty, fine-grained, tan, iron
Stained....... ------------- PR SE N I N I N NN ) 8-0- 9.0 l.o
Clay, sandy, orange, soft, iron stained... 9.0 - 9.5 0.5
Sand, clayey, fine-grained, gray, iron
Stained.ﬂll.......0.............D."'..lQ. 9.5_ 10-0 0.5

LITHOLOGIC LOG FOR SOIL BORING B-9 (SITE B)

o) Depth Thickness
Description (£t) (ft)
Sand, silty, fine-grained, gray to tan..... 0 - 6.0 6.0
Sand, clayey, fine-grained, gray...ceccee. 6.0 - 8.0 2.0
Sand, silty, fine-grained, gray.csceecessss 8.0 - 1.0.0 2.0



. Sand, slightly clayey, fine-grained, tan..

LITHOLOGIC LOG FOR SOIL BORING B-10 (SITE B)
Depth
Description (ft)
Sand, silty, fine-grained, tan to gray.... 0 - 5.0
Clay, very sandy, gray, stiff, iron
Stainedo-too.oucuou --------- ® ® ® & e e e 5-0- 6.0
Sand, silty, fine-grained, gray to brown.. 6.0 - 10.0

LITHOLOGIC LOG FOR SOIL BORING B-11l (SITE B)

Depth

Description (ft)
Sand, silty, fine-grained, gray to brown.. 0 - 6.0
Clay, sandy, gray, stiff, iron stained.... 6 - 7.0
Sand, silty, fine-grained, gray........... 7 - 10.0
LITHOLOGIC LOG FOR SOIL BORING B-12 (SITE B)

Depth

Description (ft)

Sand, silty, fine-grained, tan to gray,

mixed with OrganicCsS...cieecsscscssasscssnces 0 - 7.0
Sand, clayey, fine-grained, gray.cecececes 7 - 8.0
Sand, silty, fine-grained, cream.......... 8 - 10.0
LITHOLOGIC LOG FOR SOIL BORING B-13 (SITE B)

Depth

Description (ft)
Asphalt and limestone bas@..veeeveveeecnces 0 - 1.0
Sand, silty, fine-grained, black to cream. 1l - 3.5
Clay, sandy, gray, soft, iron stained..... 3.5 - 8.0
8.0 - 10.0

B-1.12

Thickness
(£t)

Thickness
(ft)

Thickness
(ft)

Thickness
(ft)



LITHOLOGIC LOG FOR SOIL BORING B-14 (SITE B)

Depth Thickness
Description (ft) (ft)
Asphalt and limestone base....ceeesoscssas 0 - 1.0 1.0
Sand, silty, fine-grained, black to cream. 1 - 3.0 2.0
Clay, sandy, gray, firm........cccce... .n 3 - 6.0 3.0
Sand, clayey, fine-grained, gray-green.... 6 - 10.0 4.0

LITHOLOGIC LOG FOR SOIL BORING B-15 (SITE B)

Depth Thickness
Description (ft) (ft)
Asphalt and limestone base..... ceseenenons 0 - 1.0 1.0
Sand, silty, fine-grained, black to cream. 1l - 3.0 2.0
Clay, sandy, gray-green, firm......eceeee. 3 - 7.5 4.5
Sand, silty, fine-grained, gray........ . 7.5 - 10.0 2.5

LITHOLOGIC LOG FOR SOIL BORING B-16 (SITE B)

Depth Thickness
Description (ft) (ft)
Asphalt and limestone base......ceiiveuan. 0 - 1.0 1.0
Sand, silty, fine-grained, black to cream. 1 - 4.0 3.0
Clay, sandy, gray, stiff, iron stained.... 4 - 7.0 3.0
Sand, silty, fine-grained, gray...... ceesn 7 - 10.0 3.0

LITHOLOGIC LOG FOR SOIL BORING B-17 (SITE B)

Depth Thickness

Description (£t) (ft)
Asphalt and limestone base....... cereeanas 0 - 1.0 1.0
Sand, silty, fine-grained, black to cream. 1 - 5.0 4.0
Clay, sandy, gray, soft, iron stained..... 5 - 8.0 3.0
Sand, very silty, fine-grained, gray-green 8 - 10.0 2.0

B-lo 13



LITHOLOGIC LOG FOR SOIL BORING B-18 (SITE B)

Depth Thickness
Description (ft) (ft)
Asphalt and limestone bas€..ceeeeesssocess 0 - 1.0 1.0
Sand, silty, fine-grained, black to gray.. 1 - 5.5 4.5
Clay, sandy, gray-green, soft......... e 5.5 - 8.0 2.5
Sand, silty, fine—grained, gray.eeases vans 8 - 10.0 2.0

LITHOLOGIC LOG FOR SOIL BORING B-19 (SITE B)

Depth Thickness
Description (ft) (ft)
Asphalt and limestone DASE . e st areerennnnns 0 - 1.0 1.0
Sand, silty, fine-grained, black to tan... 1 - 3.0 2.0
Clay, sandy, gray, soft, iron stained..... 3 - 6.0 3.0
Sand, clayey, fine-grained, gray-green,
iron stained....ccceicnnccans e escaaassssss 6 - 10.0 4.0

LITHOLOGIC LOG FOR SOIL BORING B-20 (SITE B)

Depth Thickness
Description (ft) (ft)
Asphalt and limestone base......eeveeee.. . 0 - 1.0 1.0
Sand, silty, fine-grained, black to tan... 1 - 4.0 3.0
Clay, sandy, gray, firm, iron stained..... 4 - 9.0 5.0

Sand, silty, fine-grained, gray.sceceeeees 9 - 10.0 1.0

B-1.14



LITHOLOGIC LOG FOR SOIL BORING B-21 (SITE B)

Depth Thickness
Description (ft) (ft)
Asphalt and limestone base............... . 0 - 0.5 0.5
Sand, silty, fine-grained, gray to tan.... 0.5 - 4,0 3.5
Clay, sandy, gray-green, firm, mixed with
organicS...l...Ql..‘....'.'.'.'.'QDQQCQQO. 4 - 8-0 4.0
Sand, silty, fine-grained, grayv......... .- 8 - 10.0 2.0

LITHOLOGIC LOG FOR SOIL BORING B-22 (SITE B)

Depth Thickness

Description (£t) (£t)
Asphalt and limestone base.......... ceeaee 0 - 1.0 1.0
Sand, silty, fine-grained, black to tan... 1 - 3.0 2.0
Clay, sandy, gray-green, firm, iron

Stained.----....................-......I.I 3 - 6.0 3.0
Sand, clayey, fine-grained, gray...eeeece«. 6 - 8.0 2.0
Sand, very silty, fine-grained, gray...... 8 - 10.0 2.0

LITHOLOGIC LOG FOR SOIL BORING B-23 (SITE B)

Depth Thickness
Description (f£t) (ft)
Asphalt and limestone base......ccveeeecens 0 - 1.0 1.0
Sand, silty, fine-grained, black to tan... 1 - 3.0 2.0
Clay, sandy, gray, firm, iron stained,
H_lixed With Qrganics........-.........-..-- 3 - 5.5 2.5
Ssand, silty, fine-grained, cream to gray.. 5.5 - 10.0 4.5

B-1.15



LITHOLOGIC LOG FOR SOIL BORING B-24 (SITE B)

Depth
Description (ft)
Asphalt and limestone base......cvceeeenn. 0 - 1.0
Sand, silty, fine-grained, black to tan... 1l - 3.0
Clay, sandy, gray, firm, iron stained..... 3 - 6.0
Sand, very silty, fine-grained, tan to
gray.oo.-ocoo.---------------. llllll - & ¢ o 4 6 - lo-o

LITHOLOGIC LOG FOR SOIL BORING B-25 (SITE B)

Depth
Description (ft)
Asphalt and limestone base.............. .- 0 - 0.5
Sand, silty, fine-grained, black to gray.. 0.5 - 3.5
Clay, sandy, gray, firm, iron stained..... 3.5 - 6.0
Sand, very silty, fine-grained, tan to
gray_green IIIII @ & & & & & 8 & % B S BB E FEE ST e 6 - 10.0

LITHOLOGIC LOG FOR SOIL BORING B-26 (SITE B)

Depth
Description (ft)
Asphalt and limestone base.....vceceen. .o 0 - 1.0
Sand, silty, fine-grained, black to gray.. 1 - 3.0
Clay, sandy, gray, firm, iron stained..... 3 - 8.0
Sand, clayey, fine-grained, dray.......... 8 - 10.0

B-1.16

Thickness
(ft)

Thickness
(ft)

Thickness
(ft)

1.0



LITHOLOGIC LOG FOR SOIL BORING B-27 (SITE B)

Depth Thickness
Description (ft) (ft)
Asphalt and limestone base......ciivvecens 0 - 0.5 0.5
Sand, silty, fine-grained, black to gray.. 0.5 - 3.5 3.0
Clay, sandy, gray-green, iron stained..... 3.5 - 8.0 4.5
Sand, clayey, fine-grained, gray..... cesen 8 - 10.0 2.0

LITHOLOGIC LOG - OF MONITOR WELL NFD-1

Depth Thickness
Description (ft) (ft)
Sand, fine to coarse, tan, with cemented
sand below 2 feet..iieeriereenrcnceananans 0 - 5.0 5.0
Sand, fine to medium, gray....ccecececccess . 5.0 - 6.5 1.5
Sand, silty, fine, dark brown to gray..... 6.5 - 11.0 4.5
Sand, fine, dark gray, with some organics. 11.0 - 14.0 3.0

LITHOLOGIC LOG OF MONITOR WELL NFD=2

Depth Thickness
Description (ft) (ft)
Sand, fine, tan to0 brown....ceeceeceececanas 0 - 2.0 2.0
Sand, silty, fine, gray to black, mixed
with organics; pieces of wood...iveveveeens 2.0 - 2.5 0.5
Sand, fine, gray....... ...............:... 2.5 - 9.5 7.0

B-l.l7



LITHOLOGIC LOG OF BORING B-1 (NFD, SITE 5)

B-1.18

Depth Thickness
Description (ft) (fe)
Sand, silty, fine, black, mixed with oil.. 0 - 1l 1
Sand, fine' tan.nou ----- LR A S * ® e e 0 meee. l - 4 3
LITHOLOGIC LOG OF BORING B-2 (NFD, SITE 5)
Depth Thickness
Description (ft) (ft)
Sand, silty, fine, black, mixed with oil.. 0 - 1 1.0
Sand, fine, tan--ooo..c...oo-.-oo-ooo.ocoo l - 4.0 3-0
LITHOLOGIC LOG OF BORING B-3 (NFD, SITE 5)
Depth Thickness
Description (ft) (ft)
Sand, silty, fine, black, mixed with oil.. 0 - 0.5 0.5
Sand, fine' tan-oooocooo.onc -------- E I I T 005_ 4.0 3-5
LITHOLOGIC LOG OF BORING B-4 (NFD, SITE 5)
Depth Thickness
Description (ft) (ft)
Sand, silty, fine, black to brown..... e 0 - 3 3
Sand, fine, light brown.....cceeeeececo.. cenn 3 - 6 3
Sand, silty, fine, dark brown....eceeeceese 6 - 9 3



LITHOLOGIC LOG OF BORING B-5 (NFD, SITE 5)

Depth
Description (ft)
Sand, fine, gray to brown......eece... ceen 0 - 3.5
PEAteseeececcoosonasnncscssssasssnansssssnsn 3.5 - 4.0
Sand, silty, fine, reddish-brown.......... 4 - 8
Sand, clayey, fine, gray...veeececnacccan . 8 - 14

LITHOLOGIC LOG OF BORING B~6 (NFD, SITE 5)

Depth
Description (ft)
Sand, fine, brown, mixed with oil......... 0 - 2.5
Sand, fine, DroWN. ... et essscncaaccnonsse 2.5 - 4.5
Peat.ceeeceessssssncaanana cisessaseanns .o 4.5 - 5.0
Sand, silty, fine, reddish-brown.......... 5 - 6
Sand, clayey, fine, gray...cceocececessarenss 6 - 14

LITHOLOGIC LOG OF BORING B-7 (NFD, SITE 5)

Depth

Description (ft)

sand, fine, brown, mixed with oil......... 0 - 2.5
'Sand' fine’ tan........................“... 2.5- 5.0

Sand, silty, fine, brown, mixed with

organics; pieces of wood....eviecerennnnns 5 - 6

Sand, clayey, fine, gray, with stringers

of gray' Sandy Clay.-a-.-..oo.....oc--l;-o 6 - 14

B-1.19

Thickness
(ft)

3.5
0.5
4

6

Thickness
(ft)

Thickness
(ft)

2.5

2.5



LITHOLOGIC LOG OF BORING B-8 (NFD, SITE 5)

Depth
Description (£t)
Sand, fine, brown, mixed with oil......... 0 - 1.5
Sand, fine, brown......ciieeeveenenacncces 1.5 - 3.5
Sand, clayey, fine, gray...cieeeveeeeenenn 3.5 - 6.0
Sand, silty, fine, gray..... cre st e re s 6 - 14

LITHOLOGIC LOG OF BORING B-9 (NFD, SITE 5)

Depth
Description (fL)
Sand, fine, brown, mixed with oil......... 0 - 1.5
Sand, fine, ta3N..eeeesessssnssccananascnana 1.5 - 6.0
Sand, silty, fine, gray....... Gt it et . 6 - 14

LITHOLOGIC LOG OF BORING B-10 (NFD, SITE 5)

Depth
Description ' (ft)
Sand, fine, tan to brown, no oil......... . 0 - 2.5
Sand, fine, tan...... e e eeess s s esanensena 2.5 - 5.5
Ssand, silty, fine, reddish-brown.......... 5.5 - 7.5
Sand, silty, fine, grayicececesccccesceios 7.5 - 14.0

B-1.20

Thickness
(ft)

1.5

Thickness
(ft)

1.5
4.5

8

Thickness
(ft)

2.5



LITHOLOGIC LOG OF BORING B-11 (NFD, SITE 5)

Depth
Description (ft)
Sand, fine, dark Drown...csceeceesecsnocses 0 - 1.5
Sand, fine to coarse, tan to brown....... . 1.5 - 6.0
Sand, clayey, fine, grayVa..secesceccssccccccns 6 - 7
Sand, silty, fine, gray..ceeececeess ceenaa 7 - 14

LITHOLOGIC LOG OF BORING B-12 (NFD, SITE 5)

Depth
Description (ft)
Sand, silty, fine, mixed with oil......... 0 - 1.5
Sand, silty, fine, tan to brown........... 1.5 - 5.0
Sand, fine, tan......... creseeemnenn “ e 5 - 6
Sand, silty, fine, Gray..cecesceccececscns 6 - 14

LITHOLOGIC LOG OF BORING B-13 (NFD, SITE 5)

Depth
Description (ft)
Sand, silty, fine, brown, mixed with oil
and IOOtS..........-..--.----.---.-....... 0 - 5-5
Sand, silty, fine, reddish-brown.......... 5.5 - 6.5
S@nd, Clayey' fine, gray..oolooo.c.".o-.- 6-5 - 7.5
Sand, silty, fine, gray.cecesecceccececacs 7.5 - 14.0

B-1.21

Thickness
(ft)

Thickness
(ft)

Thickness
(ft)

5.5



LITHOLOGIC LOG OF BORING B-14 (NFD, SITE 5)

B-1.22

Depth Thickness
Description (ft) (ft)
Sand, silty, fine, dark brown, mixed with
oil--o-n--co-ooo.oo.o..oooo.oo..o...ooo..- 0 - 5.5 5-5
Sand, silty, fine, dark brown.......... oo 5.5 - 7.0 1.5
Sand, clayey, fine, gray; strong odor of .
petrolEUm--.-. --------- L I R T N N A A 2 N T A N Y RN 7-0 - 8.5 l.5
Sand, silty, fine, grav.essescscecancas e 8.5 - 14.0 5.5

LITHOLOGIC LOG OF BORING B-15 (NFD, SITE 5)

Depth Thickness
Description (£t) (£t)
Sand, silty, fine, dark brown, mixed with
oil----..--.---nco.-.--o...oo-......o..--- 0 - 6 6
Sand, silty, fine, tan to brown; strong
odor of petroleum........ creeaana resrannea 6 - 9 3
Sand, silty, fine, gray.....cececeecns sene 9 - 14 5

LITHOLOGIC LOG OF BORING B-1l6 (NFD, SITE 5)

Depth Thickness
Description (£t) (ft)
Sand, fine, faAN..is e s isansssosneeaennannsas 0 - 1.5 1.5

- Sand, silty, fine, dark brown to gray, -

miXEd With oil......-.--..-.-.---.----.... 105" 7.0 5.5
Sand, silty, fine, reddish-brown.....ce... 7 - 9 2
Sand' Clayey, fine' gray..........----.-.. 9 - 11 2
Sand' Silty, fine' gray...-....--.l----.-u ll - 14 3



LITHOLOGIC LOG OF BORING B-l17 (NFD, SITE 5)

Depth
Description (ft)
Sand, fine, tan to dark brown..... cereseas 0 - . 1.5
Sand, silty, fine, dark brown to black,
mixed With Oil.........l........l...-l.... 105- 5-0
Sand, silty, fine, gray to reddish-brown.. 5 - 7
Sand, Silty, fine' gray-.. ----- @ m s s s E e 7 - 14

LITHOLOGIC LOG OF BORING B-18 (NFD, SITE 5)

Depth
Description (ft)
Sand, silty, fine, tan to dark brown,
miXEd With 0i1-- -------- & @ @ B S F S e eSS S O - 4
Sand, silty, fine, dark brown, mixed with
organics, roots, and peat.....ceeveea... . 4 - 5.5
Sand, fine' brown...........--.-.-. ------- 5.5 - 7.0
Sand, silty,-fine, reddish-brown.......... 7 - 14

LITHOLOGIC LOG OF BORING B-19 (NFD, SITE 5)

Depth
Description (ft)
Sand, silty, fine, tan to black, mixed
‘wj.th Oil......-.-..I...I.....I....'...._... 0 - 6
Sand, silty, fine, gray to brown; strong
Odor Of petrOleum................--.-..... 6 - 7.5
Sand, silty, fine, reddish-brown.......... 7.5 ~ 14.0

B-1.23

Thickness

(ft)

Thickness
(ft)

Thickness

(ft)



LITHOLOGIC LOG OF BORING B-20 (NFD, SITE 5)

Depth
Description (ft)
Sand, silty, fine, tan to black, mixed
With oiln-uoo.o-.-----.o.oo..ooo.-. ----- - = 0 - 5
Sand, silty, fine, reddish-brown.......... 5 - 7
Sand, silty, fine, gray...... cescteseannaa 7 - 10

LITHOLOGIC LOG OF BORING B-21 (NFD, SITE 5)

Depth
Description (ft)
Sand, silty, fine, dark brown, mixed with
Oil..o------.o..--n-tto.loo -------- PR T Y O - 7
Sand, silty, fine, tan to reddish-brown... 7 - 14

LITHOLOGIC LOG OF BORING B-22 (NFD, SITE 5)

-Depth
Description (f£t)
Sand, silty, fine, dark brown, mixed with
oi].---to....c-...|.ooo.-----n-..o.oo....-- 0 - 3
Sand, fine' tano... ----- *® % BB F S F S A S A e e 3 - 4
Sand, silty, fine, dark brown to brown.... 4 - 14

LITHOLOGIC LOG OF BORING B-23 (NFD, SITE 5)

Depth
Description (£t)
Sand, silty, fine, dark brown, mixed with
Oil..........--........................... 0 - 4.5
Sand, silty, fine, reddish-brown to gray.. 4.5 - 9.0
Sand, clayey, fine, gray..cceeecccecessncas 9 - 10
Sand’ Silty’ finel gray.-.-a....-oo.oooccu lo - 14

B-1.24

Thickness

(ft)

Thickness
(ft)

Thickness
(ft)

10

Thickness
(ft)



LITHOLOGIC LOG OF BORING B-24 (NFD, SITE 5)

Depth Thickness

Description (fr) (ft)
Sand, silty, fine, dark brown, mixed with

o B D 0 - 4 4
Sand, silty, fine, brown........ ceeeeaseas 4 - 6.5 2.5
Sand, clayey, fine, gray...;.............. 6.5 - 8.5 2
Sand, silty, fine, graveeessesccencces e 8.5 - 13.5 5

LITHOLOGIC LOG OF BORING B-25 (NFD, SITE 5)

_ Depth Thickness
Description (ft) (ft)
Sand, silty, fine, dark brown, mixed with
o 0 0 - 2 2
Sand, silty, fine, reddish-brown.......... 2 - 4.5 2.5
Sand, clayey, fine, gray...c.eecececeencens 4,5 -~ 7.0 2.5
Sand, silty, fine, gray....;.............. 7 - 14 7

LITHOLOGIC LOG OF BORING B-26 (NFD, SITE 5)

. ‘ Depth Thickness
Description (ft) (ft)
Sand, silty, fine, brown, mixed with oil.. 0 - 1 1
Sand, fine to coarse, tan; fill materi;i.. 1 - 4.5 3.5
Sand, silty, fine, reddish-brown.......... 4.5 - 6.0 1.5
Sand, clayey, fine, gray.ceecececescccsocs 6 - 7 1
Sand, silty, fine, Gray.ceeeecesssecssecess 7 - 8.5 1.5

B-1.25



LITHOLOGIC LOG OF BORING B-27 (NFD, SITE 5)

Depth
Description (ft)
Sand, silty, fine, dark brown, mixed with
Oill....l.-..0..l..ll.l.l.......l....l.... 0 - 3
Sand, Silty, fiDE, brown.................. 3 - 5
Sand, clavey, fine, gray..cceeeeeececeannes 5 - 6.5
Sand, Silty, fine' gray. ------- a2 08 s aaq 6.5 - 10.0

LITHOLOGIC LOG OF BORING B-28 (NFD, SITE 5)

Depth
Description (f£)
Sand, silty, fine, dark brown, mixed with
Oilo--.-.--..-n.ooo.. ------ LI I B I Y I Y I R R Y 0 - 5
Sand, silty, fine, brown.....eceeeeeuen. e 5 - 8.5
Sand, clayey, fine, gray..eceececeesneanns 8.5 - 11.0
Sand, silty, fine, gray.seeeeeecen. cesssan 11 ~ 13

LITHOLOGIC LOG OF BORING B-29 (NFD, SITE 5)

Depth
Description (ft)
Sand, silty, fine, dark brown, mixed with
Oil ------------- LI A A A N A A N N N R EEEE ) 0 - 6
Sand, silty, fine, reddish-brown.......... 6 - 8.5
Sand, clayey, fine, gray..cecececccccescses 8.5 - 13.0

B-l.26

Thickness
(ft)

Thickness

(ft)

Thickness
(ft)



LITHOLOGIC LOG OF BORING B-30 (N¥D, SITE 5)

Depth
Description (ft)
Sand, silty, fine, dark brown to black,
miXEd With Oil................-......-.... 0 - 9
Sand, Silty’ fiI"IE, reddiSh-brown....- LI I A 9 - 11
Sand' Clayey, fine, gray.............-...- ll - 14

LITHOLOGIC LOG OF BORING B-31 (NFD, SITE 5)

Depth
Description (ft)
Sand, silty, fine, dark brown, mixed with
Oil.............-......................... 0 - 7-5
Sand, silty, fine, reddish-brown........ . 7.5 - 11.0
Sand, clayey, fine, gray.seeeececcssceacas . 11 - 14

LITHOLOGIC LOG OF BORING B-32 (NFD, SITE 5)

' . Depth
Description (£t)
Sand, fine, tan....eieenerreerecenscncnnan 0 - 7
Sand, silty, fine, reddish-brown.......... 7 - 11
Sand, clayey, fine, grav.eecceeeecensceesess 11 - 14

B-1.27

Thickness
(ft)

Thickness
(ft)

Thickness

(f£r)

7

4



Geraghty & Miller, Inc.

SECTION 2

Lithologic Logs of Wells and Soil Borings
at the NAS and NFD Used for the
. Geologic Cross-Sections



Geraghty & Miller, Inc

Lithologic Log of Well S-4

Description

NO IBCOVELY e s in ittt tccerneancnanccnnns cevesranes
Sand, slightly clayey, very fine to fine-grained,
white, red, orange, black and gray; assorted

Fill Material. e eiieuconneeeeeaceeeoconnaeecnnnnn,

NO IO COVRE Y it e i ies st ttttescannnnonnnonascennns

Sand, slightly clayey, very fine to fine-grained,
gray, dark—gray and DrOWIh.:-cseeceeoroeomannnean

NO B COVR LY. sttt e e te it caccrernseercanssccannnens

Sand, very fine to fine-grained, light-tan to
wWhite and DroWh.uiu.uoveeeeeeueneronannanneonncnns

NO IeCOVeY Y. ittt it iittensancnmsecaaannnnnoanns

Sand, very fine to fine-grained, clean and pure,
white and SOME OLAL.J8.uueeeeeeenceecneenannnanns

Sand, very fine-graived, tan.....eeeceecnnrenannn

Sandy clay, gray, with some shell fragments,
sand, very fine-grained, Silty.-.v.eeeceecccenann

10

12

15

17

20

22

30

Depth
(f£)

5

10

12

13

17

20

22

30

50

Thickness
(ft)

5

20



Geraghty & Miller, Inc.

LITHOLOGIC LOG FOR WELL NAS4-6

Depth Thickness
Description (ft) (ft)
Sand, silty, fine, dark brown to gray..... 0 - 7.5 7.5
Sand, clayey, dray......eeceua. ceeseaeaann 7.5 - 9 1.5
Clay, sandy, 9ray..eeesseescceccanana cvees 9 - 13 4.0
Sand, clayey, grav........ Saeeterarereaan . 13 - 14 1.0
LITHOLOGIC LOG FOR WELL NAS4-7
Depth Thickness
Description (ft) (ft)
Sand, silty, fine, gray to grav....... “ae 0 - 5 5.0
Sand, clayey, fine, grav.....ceeeceeee.. cene 5 - 7 2.0
Clay, sandy, grav....... st et st e ereccaaa . on 7 - 14 7.0
LITHOLOGIC LOG FOR WELL NAS4-8
Depth Thickness
Description _ (ft) (ft)
Sand, silty, fine, brown to gray, some
clay from £il]l material....eeeeeeeennna . e 0 - 8.0 8.0
Sand, clayey, fine, green...... tesassvenaa 8 - 11.5 3.5
Sand, silty, fine, green.....uve.eeeceeeaan . 11.5 - 14 2.5



Geraghty & Miller, Inc.

Table

| I ‘_i N
| azdl N MATERIAL DESCRIPTION
| o =
0 7 BROWN TOPSOIlL - GRAGSS
REDDISH YELLCW SANDY
CLAY, W/TRACE OF .
2 < 2 NCRGANICS, STIFF, MOIST /1.
ERCWN FINE SAND, FCORLY |
GRADED, FIRM, MOIST !
4 419 '
BROWN TO WHITE FINE
SAND, POORLY GRADED,
6 4 9 | LCoSE, maIsT
a4 7
04 6
WL v .6
. == 5-l&-8l
o -
YELLOWISH RED TO GRAY,
15 | SLIGHTLY SANDY CLAY,
STIFF, WET
16 -
I8 - ;
BROWN CLAYZY, FINE
20+ 16 | SAND, POORLY GRADED,
FIRM, MQIST
22
24
WHITE TC YELLOW, FINE
52 | SAND, POORLY GRADED,
DENSE, TC VERY DENSE,
26 1 WET '
28
304 35
22 -
Source:

B-2.3

34

42 ~
44
26
46
48 -
5039
52+
544
72
56
58
60 4 72
62 -
64

" | 68
66
€8 -

70 - 87

1

Lithologic Log of Well B -7

VERY PALE EROWN FINE
SAND, FOORLY GRADED,
VERY FIEM, WET

WHITE FINE SAND, W/
TRACE OF CLAY, POCRLY
GRADED, FIKM, WET

GRAY FINE SAND, FOORLY
GRADED, VERY FIRM,
WET

GRAY FINE SAND, POQRLY
GRADED, DENSE, WET

VERY PALE BROWN FINE
SAND, POGRLY GRADED,
VERY DEMSE, WET

VERY PALE BROWN FINE
SAND, POORLY GRADED,
VERY DENSE, WET

BORING TERMINATED
@ 70.0

Burns & McDonnell, Kansas City, 1982

_BORING_B-7
N 2,140,680 -
E 288,095 =
TCP EL. 18.0 '
DATE : 3-13-8I




Lithologic Log of Soil Boring p-71/
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Geraghty & Miller, Inc.
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Geraghty & Miller, Inc.

Lithologic Log of Soil Boring No. 4 and No. 51/
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Geraghty & Miller, Inc.

Lithologic Log of Soil Boring Nos. 8 and 121/
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Geraghty & Miller, Inc

Lithologic Log of Soil Boring Nos. 18 and 191/
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Geraghty & Miller, Inc.

Lithologic Log of Soil Boring No. 201/

'l

1/gsource: District Public Works Office, DPW Drawing No. 136.
B-2.8



Geraghty & Miller, Inc.

. LITHOLOGIC LOG OF SOIL BORING HA—-ZZl/
Depth Thickness
Description (ft) (ft)
Fine sand, trace silt, dark gray,
MOLISEt (SP) eveceenacececsacacascenaans chea e 0 - 6 6
1/

Source: Brevard Engineering, Cape Canaveral, FL, 1975,
. NAVFAC Drawing No. 5039448



Geraghty & Miller, Inc.

APPENDIX C

Laboratory Water-Qualaity and
Sediment Analysis Results
For Individual Sites

TABLE 1. Water—-Quality Parameters Measured in the Field
SECTION 1., Fire-~Fighting Area (Site No. 2)
SECTION 2. Pine Tree Planting Area (Site No. 4)
SECTION 3, Shoreline Fill (Site No. 5)
SECTION 4, 014 Disposal Area (Site No. 9)

. SECTION 5. Radium Paint Waste Disposal Pit (Site No. 13)
SECTION 6. NARF Area (Site Nos. 11, 12, 14, 15, 16)
SECTION 7. Radiocactive Waste Fill Area (Site No. 18)

SECTION 8. Fire Pit Area (Site No. 28)
SECTION 9. Organic Disposal Area (Site No. 29)
SECTION 10. Old Drum Storage Lot (Site No. 30)
SECTION 11, Base Landfill (Site No. 32)
SECTION 12, Industrial Wastewater Discharge Area (Site No. 40)
SECTION 13. 0il Pond and Land Spreading Area
(NFD: Site No. 5)



Geraghty & Miller, Inc.

‘l’ TABLE 1. WATER-QUALITY PARAMETERS MEASURED IN THE FIELD
WELL TEMPERATURE pH SPECIFIC DATE SAMPLED
NUMBER ( C) (Units) CONDUCTANCE MO.-DAY-YR

(umhos/cm)

NAS2-1 18 5.93 - 4-16-84
NAS4-1 26 5.23 75 9-11-83
NAS4-2 26 6.07 310 9-11-83
NAS4-3 24 5.52 110 9-11-83
NAS5-1 22 7.49 600 5-16-85
NAS9-1 24 6.90 1400 9-10-83
NAS13-1 25 6.18 - 4-15-84
NARF-1 29 11.88 2010 9-11-83
NARF-2 28 5.51 70 9-10-83
NARF-3 31 6.07 360 9-10-83

. NARF-4 26 6.81 610 9-10-83
NARF-5 27 6.17 550 9-10-83
NARF -6 30 6.35 400 9-10-83
NARFB-1 28 6.73 610 9-10-83
NAS18-1 19 6.75 - 4-15-84
NAS28-1 20 6.68 260 4-3-85
NAS29-1 26 6.38 - 4-17-84
NAS29-2 19 6.28 - 4-17-84
NAS30-1 25 5.37 145 9-11-83
NAS30-2 27 6.13 420 9-11-83
NAS30-3 27 . 6.10 290 9-11-83
NAS32-1 16.5 6.71 - - 4-17-84
NFD-1 28 7.61 430 9-9-83
NFD-2 28 5.60 110 9-9-83




Geraghty & Miller, Inc.

SECTION 1

Fire-Fighting Area
. Site No. 2




CAMBRIDGE ANALYTICAL ASSOCIATES, INC.

Concentrations of Volatile Organic Compounds (Method 6011)

Client: Geraghty and Miller - Tampa Report No.: B4-448

Concentration ug/1 (ppb)2

Sample ID: ) NA5-2-1
Compound CAA ID: : 8402010

chloromethane

dichlorodifluoromethane

vinyl chloride

chloroethane

methylene chloride

trichlorofluoromethane

1,1-dichloroethene

1.l-dichioroethane

trans-1,2-dichloroethene

chloroform

1,2-dichloroethane

1.1,1-trichloroethane

carbon tetrachloride

bromodichlorometnane

1,2-dichloropropane

trans-1.3-dicnhloropropane

trichloroethene

dibromochloromethane

1,1,2-trichloroethane

¢is-1,3 dichlorgpropene

2-chloroethylvinyl ather

bromoform

1.1.2,2-tetrachloroethane

tetrachloroethene

chlorobenzene

Detection Limit R 0.1

lU.S. EPA. 1982, Methods for Organic Chemical Analysis of Municipal and Industrial

Wastewater. EPA 600/4-32-057, CPAJENSL, Cincinnati, Onio.

ZConcentrations less than the detection limit are left blank.

Cc-1.1



CAMBRIDGE ANALYTICAL ASSOCIATES, INC.

Concentration of Pesticides and PCBs (Method 6081)

Client: Geraghty and Miller - Tampa Report No.: 84-448

Concentration - ug/l (ppb)2

Sample ID: NAS-2-1
Compound CAA ID: 8402010

PESTICIDES AND PCBs

(89P) aldrin

(90P) dieldrin

(91P) chlordane

(92P) 4,4'-p0OT

(93P) 4,4'-DDE

(94p) 4,4'-DDD

(95P) endosulfan-alpha

(96P) endosuifan-beta

(97P) endosulfan sulfate

(98P) endrin

{99P) endrin aldenyde

(100P) heptachlor

(101P) heptachlor epoxide

(102P) BHC-alpha

(103P) BHC-beta

(104P) BHC-delta

(105P) BHC-gamma (1{ndane)

(106P) PCB - 1242

(107P) PCB ~ 1254

(108r) PCB - 1221

(109pP) PCB - 1232

(110P) PCB - 1248 -

(111P) BCB - 1260

(1127} pCB - 1016

(113P) toxaphene

Detection Limit 0.1

1U.S. EPA, 1982. Methods for Organic Chemical Analysis of Municipal and Industrial
Wastewater. EPA -82-057. L. Cincinmati, Ohio.

ZCnncentrations less than the detection limit are feft blank.



Geraghty & Miller, Inc.

SECTION 2

Pine Tree Planting Area

. Site No. 4




CAMBRIDGE ANALYTICAL ASSOCIATES, INC.

Concentrations of Volatile Organic Compounds (Method 6011)

Cliant: Geraghty & Miller, Inc. Report No.: 83-792
"Date Samples Received: September 14, 1983 Reported by:cffi_,
Date Analysis Completed: October 2, 1983 Checked by: zi#;—

Concentration ug/1 (ppb)z

Sample ID: : NAS-4-1 NAS=4.2 NAS-4-3
Compound CAA ID: 8308120 R308121 8308122

chloromethane

dichlorodifluoromethane

vinyl ¢hloride

chloroethane

methylene chloride

trichlorofluoromethane

1,1-dichioroethene .. .

1,1-dichloroethane

trans-1,2-dichloroethene 9.1

chloroform

1,2-dichloroethane

1,1,1-trichloroethane

carbon tetrachloride

bromodichloromethane

1,2-dichleropropane

trans«1,3-dichloropropane

trichloroethene - 15 45 0.7

dibromochloromethane

1,1,2-trichioroethane

tis-1,3 dichloropropene

2-chloreethylvinyl ether

bromofgora -

1,1,2,2-tetrachloroethane

tetrachloroethene 1.1
chlorobenzens
Detection Limit . 0.1 0.1 0.1

1U.S. EPA. 1982. Methods for Organic Chemical Analysis of Municipal and [ndustrial
Wastewater. EPA 600/4-82-057. gPX7Eﬁ3L. Cincinnati, Onio. -

2Concen:rations less than the detection limit are left blank,

C-2.1

1}



(A ASe

COMCENTRATION OF METALS & CYANIDES

Concentratton (ppm)

T

Total Organic
Client ID CAA ID St As Be cd cr Cu Pb ilg fl s{ Ag T In Cyanide Carben
RAS4-| 8308120 <0.010 <@ 125  aaca- 0,05 ccmee @.025 e-ael Temm= ewmma aenea <0.005 1.0
HAS4-2 8308121 —eeen L LD 0lp0 <, 25 €0.05 cemew  <0,025  ceee. Seeme eeeme emian 0.005 1.7
HAS4-1 8308122 Sewse camee meeea <0.010 «0,025 —e--. €F.05 weeea  <0,075 <0.005 1.0




REMIT TO:

Laboratory Services Division Park West Two
5350 Campbelis Run Road Clitt Mine Road
{ Pittsburgh, PA 15205 Pittsburgh, PA 15275

CORPORATION 412-788-1080

e
R s~ SREE

vooeTn AT
AR aAaNAaLlLYSIS REFORT .
cmr e 0T, NS
CLIENT MAME:  SERAGATY § MIILER, IND NUS PROJCT Ne: 700360
AITRESS: P, 3. EOX 271172 NUS CLIENT N3: 691404
TS, FL 33428
REPORY LATzz 09/14/83
TTZNTIZN: MR, PETZY PALMER DATE RECZIVED:  08/29/83
SAMPLE TIENTIFILATICN KUS SAMPLE XD RESLTS UNTTS
MES 8- PINE TRIE AREA 02724 13682054
X275 £2 TCYIZITY PACKASE
MOI®  Arcemic, leachiebie (fg) - 0,001 Bg/1
¥ Bariua, leachable (%) 0.1 eg/1
Y098 Cadmium, izacheble (D¢) <6005 ag/l
X432 Chrosiua, legchoble (Cr) €0.0! 39/1
N20€  Lleed, ilecchabie {Fd) ¢ (.03 ng/1
Y253 Rercury, ipachable {Hg) . < 0,5002 2g/1
¥292  Selerdym, ieachqdbis {Se) < 0.002 33/1

K3 Siiver, ieachadie (Ag) < 0.01 ag/l
. §9:¢  EP Tewiciiy Exiraction

¥273  Nicwel, lsagchable {Ni) € 9.03 ¥/l
#AD 4-2 PINE TREE AREA (8/2¢ 13082057

W275 IR TEXITITY PACKAGT
NQIZ  Arsenic, ieethahle {#s) 0001w/l
K048 Barius, leachadble (Ba) : 0.1 ug/1
¥392  Cadsium, Zeachadie {Cd) 0.009 ¥g/1
X2 Chroaiue, Ieachadlz (Cr) 0.02 rg/1
¥702  Llead, leachabie (PY) € 0.03 rg/1
¥28  Mercury, leachadle (Kg) 0.0015 ng/i
¥298  Selemiun, ieachable (%e) - <0002 ng/l
38 Silver, leachadble {Ag) ) 0.0t ag/i
§9:%  EP Vowircity Evirection.

¥272  Nickel, leachable (Xi) € 0.03 ag/l

NAS £-3 PINE TREE AREA 1475 08/2% 13082058

X7z EP TOXICITY PACKASEZ
K018  Arsenic, leachahle {ég) ¢ 0.0C1 ng/l
K023 RBariyw, leqchable (Raq) 0.3 ag/1
¥092  Cadwmius, leachehle ({4) 0.03¢ »g/1
LI hroaiina, learhadie (Cr) 0.02 mg/l
K208  lead, iearhghle 19h) <0.02 ¥y/1
MIZZ Mergury, leachable (Hg) < 0.0302 8/1
X293 Selaniua, isachadle {Se) < 0,002 ag/l

. M3t Siiver, lecchable (Ag) < 0.01 */1

5910 7 Towicity Exirection

¥278  Nicuei, leachabie (Ni) < 0.03 g/l

O A Hatiiburton Company . CLIENT
) e 2



SECTION 3

Shoreline Fill West of Pier 142
Site No. 5



Environmuntsl Consulting and Anelysis

1437 Page 1 of 4
GERAGHTY & MILLER, INC, August 6,1985
2700 P.G.A. BLVD, Report 13670
SUITE 104
PLM.BCH.GDNS.,FL 33410 LAB I.D, 86119
Sample Received: 4/05/85 Collected By: YOUR REP.

Sample Designation:NAS 5-1

REPORT OF ANALYSIS : VOC'S BY EPA METHOD 624 UNITS
ACROLEIN < 50 pg/l
ACRYLONITRILE < 50 pg/l
TOLUENE <1 ug/l
CHLOROMETHANE <1 pg/l
BROMOMETHANE <1 ng/l
DICHLORODIFLUOROMETHANE <1 ng/l
VINYL CHLORIDE <1 pg/l
.:HLOROETHANE <1 g/l
IETHYLENE CHLORIDE <1 pg/l
TRICHLOROFLUOROMETHANE <1 ug/1l
1,1-DICHLOROETHENE <1 ng/l
1,1-DICHLOROETHANE <1 ug/l
TRANS-1,2-DICHLOROETHENE <1 ug/l
CHLOROFORM <1 g/l
1,2-DICHLOROETHANE . <1 ug/l
1,1,1-TRICHLOROETHANE <1 pg/l
CARBON TETRACHLORIDE <1 pg/l
BROMODICHLOROMETHANE <1 ug/l
1,2-DICHLOROPROPANE <1 pg/l
TRANS~1, 3-DICHLOROPROPENE <1 rg/l
TRICHLOROETHENE <1 ug/l
DIBROMOCHLOROMETHANE <1 pg/l
1,1,2-TRICHLOROETHANE <1 Hg/l
'CIS-1,3-DICHLOROPROPENE < 1° pg/l
2-CHLOROETHYLVINYL ETHER <1 ng/l



Envy | Conxulting and Analy

1437 Page 2 of 4
GERAGHTY & MILLER, INC. August 6,1985
2700 P.G.A. BLVD. Report 13670
SUITE 104
PLM.BCH.GDNS.,FL 33410 LAB I.D. 86119
Sample Received: 4/05/85 Collected By: YOUR REP.

Sample Designation:NAS 5-1

REPORT OF ANALYSIS : VOC'S BY EPA METHOD 624 UNITS
BROMOFORM <1 pg/l
1,1,2,2-TETRACHLOROETHANE <1 pg/l
TETRACHLOROETHENE <1 pg/l
CHLOROBENZENE <1 pg/l
BENZENE <1 pg/l
ETHYL BENZENE <1 g/l
TOTAL XYLENES <1 g/l

, 2-DIBRCMO-~3~CHLOROPROPANE <1 ng/l

, 2-DICHLOROPROPENE <1 png/l
STYRENE <1 pg/l

Analyses made in accordance with E.P.A., A.S.T.M., Standard
Methods or other approved methods.

Respectfully Submitted,

‘l" ggA;Nunxmvti-gL ﬂa”“"”‘

Lawrence J. Korn
Laboratory Supervisor




Environmental Consuiting and Anslysis

1437 Page 1 of 1
GERAGHTY & MILLER, INC. August 6,1985
2700 P.G.A. BLVD, Report 13670
SUITE 104
PLM.BCH.GDNS.,FL 33410 LAB I.D. 86119
Sample Received: 4/05/85 Collected By: YOUR REP.

Sample Designation:NAS 5-1

REPORT OF ANALYSIS : METALS UNITS
ARSENIC < 0.005 mg/l
BARIUM 0.28 mg/1
CADMIUM < 0.01 mg/l
CHROMIUM, TOTAL < 0.01 mg/l
LEAD < 0.01 mg/1l
MERCURY < 0.1 ug/1l
SELENIUM < 0.005 mg/1l
< 0.01 mg/l

‘ILVER

Analyses made in accordance with E.P.A., A.S.T.M., Standard
Methods or other approved methods.

Respectfully submitted,

ol o 4
D Y

o Pn RIS {j\. R Gt
Lawrence J. Korn
Laboratory Supervisor
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1437 Page 3 of 4
GERAGHTY & MILLER, INC. August 6,1985
2700 P.G.A. BLVD. Report 13670
SUITE 104
PLM.BCH.GDNS. ,FL 33410 LAB I.D. 86119
Sample Received: 4/05/85 Collected By: YOUR REP.

Sample Designation:NAS 5-1

REPORT OF ANALYSIS : RADIOACTIVE ANALYSIS UNITS
GROSS ALPHA < 2.3 pCi/1l
GROSS BETA 14+3.1 pCi/l
RADIUM 226 0.7+0.1 pCi/l
RADIUM 228 < 0.8 pCi/1

Analyses made in accordance with E.P.A., A.S.T.M., Standard
Methods or other approved methods.

Respectfully Submitted,

® Yot | Hono

Lawrence J. Korn
Laboratory Supervisor




SECTION 4

0ld Disposal Area
Site No. 9



CAMBRIDGE ANALYTICAL ASSOCIATES, INC.

Concentrations of Volatile Organic Compounds (Method 6011)

Client: Geragnty & Mfller, Inc. Report No.: 83-792
Date Samples Received: September 14, 1983 Reported by:tffﬁl_—-
Date Analysis Completed: October 2, 1983 Checked by: Tyf&

Concentration ug/l (ppb)2

Sample ID:  NAS-9-1
Compound CAA ID: 8308123

chloromethane

dichlorodifluoromethane

vinyl chloride

chloroethane

methylene ¢hloride 1.2

tricnlorofluoromethane

1,1-dichloroetnene

1,1-dichloroethane

trans-1,2-dichloroethene z1

¢hlorcform

1,2-dichlaroethane

1,1,1-trichloroethane

carpon tetrachloride

bromodichloromethane

1,2-dichloropropane

trans-1,3-dichloropropane

trichloroethene 1.2

dibromochloromethane

1,1,2-trichloroethane

cis-1,3 dichloropropene

2-¢hloroethylvinyl ether

bromoform

1,1,2,2-tetrachloroethane ’ -

tetrachloroethene

chlorobenzens

Detection Limit 0.1

lu.s. EPA. 1982, Methods faor Organic Chemical Analysis of Municipal and Industrial
Wastewater. EPA 6 -8-057., A/EMSL, Cincinnaty, Ohio,

2Concentrations less than the detection limit are left blank.




Z°E-0

CONCENTRATION OF METALS & CYANIDES

Concentration {ppm)

Client ID

CAA D

Total Organic
As Be td Cr Cu Pb Hg Ml sl Ag T In Cyanidg Carben
HAS9-1 8308123 emcme  eacee  mmaea <0,010 <0.025 ~e-ua 0.0 --vea O €0.025 eemee el L <0.005 17.




NS

REMIT TO:

Park West Two

Clitf Mine Road
Pittsburgh, PA 15275
412-788-1080

Laboratory Services Division
5350 Campbells Run Road
Pittsburgh, PA 15205

CORPORATION
AT ANAGLY SIS REFQRT
TLITNT NAMD:  GIRARMTY % MILLIR, IND NUS PROECT NO: 700330
ALpReES: P, 4. BIX Z7U172 MG CLIENT M1 BO1404
TANPA, rL 33588
RZPDAT BATE: 09/14/%3
ATINTIONT M9, PITIR PALNER DATZ RECEIUZI:  0B/29/83
SAMDLE [TEMTIFICATION KUS SAMPLE NO RESLLTS UNITS
A5 9-1 DLl IISPCSAL ARZA 1240 08/24 11032648
¥275 &P TOXITITY PACKAGE
K032 Areenic, leachadle {As) € 0.0 K/l
Y985 Rariua, leathable (Ha) 0.2 B/l
NO9%  Cadaium, lsarchakie 108) 0.028. Be/l
X483 Chroaiusm, ieachedle (Cr) 0.0% ag/1
NICE  Leac, leatheble {Fh) < 0,02 pg/1
W5 Mercury, isachable {Hg) < D.0002 ua/]
N298  Seleniue, ieachabie (Se} < 0602 M/l
K35 . Gilver, ieachadle (Ag) < 0.0 xg/1
5946 £P Tovicity Exirection
¥2732  Nicuel, leachedle (Ni) < 0.03 ay/}
k&S 9-2 GLD TISPDSAL AREA 1247 08/2¢ 13082042
X275 TP TOYITITY PACKAGE
Y38 Arcenic, leachadie (As) € 0,001 ¥/l
%043  Barium, leachable (Ba) 0.2 -ng/l
#0098 Cadzium, leachablie {C¢) , 0.17 rg/1
143 Chroaiux, izachedle (Cr) <008 ag/:
¥202  Leed, leachahie (Ph) € 0.02 ¥/t
¥223  Kercury, leachabie {Kg) < 0,0002 ag/:
K292 Seienmius, leecheble (Se) < 0.802 8071
K308 Silver, leachable (4g) £0.01 ng/1
89:6  EP Toxicity Extraction
¥2718  Nirkel, leachabie (Ni) € 9.03 2g/1
NAS 9-7 OLE DICPOSAL AREA 12T% 08/2¢ T 13022042
w2 EP TEXICITY PACKAGE
MO3®  Arcenic, leacheble (#s) 0.602 Bg/:
43 Bariww, leachable (Bn) < 0.1 ag/l
K098  Cadwium, leachable (Ld) 0.07: %g/i
4143  Chroaiua, leachadle (Cr) 0.02 ag/l
N203  Leed, ieechahie (Ph) € 0.03 s/l
¥2:3  Mercury, leachable (Hg) < 0.0002 ag/}
N2¢2  Seieriuy, leechehie {Se) € 0.002 s/l
X303  Siiver, leackable (Aq) < 0.0z ¥g/1
59:6  £F Towicily Eviraction
¥272 Niciel, lsarhadle (Ni) <0.03 39/t
CLIENT

Q A Halliburton Company
C~-3.3



SECTION 5

Radium Paint Waste Disposal Pit
Site No. 13




Results of Radiological Analyses (Method 900.0)}

Concentration pCi/1l

Client ID: NAS 13-1
Constituent ' CAA 1D: 8402014
Gross alpha activity 54+7

1U.S. EPA. 1980. Procedures for Measurement of Radioactivity in Orinking
Waters. EpA 600/4-80-032. EPA/EMSL, Cincinnati, QORio. August, 1980.




TECHNICAL SERVICES, INC.

ENVIRONMENTAL CONSULTANTS — INDUSTRIAL CHEMISTS
OFFICE 2471 SWAN ST. — P.0. BOX 52329
LABORATORIES 103-107 STOCKTON STREET
JACKSONVILLE, FLORIDA 32201
(904) 353-5761
Laboratory No. 61244 September 21 1984

Sample of WATER

Date Received__ Aucust 31, 1984

GERAGHTY & MITIFER P.O. BRox 271173 Tampa, 6 FL 33688
Attn: Mr. Fred Sequiti

“n

-
'

Marks: NAS-13-1

CERTIFICATE OF ANALYSIS OR TESTS .

METHOD 601 - All Units ppb _ CONCENTRATION DETECTION LIMIT
Bromodichloromethane - BDL 1.0
Bromoform BDL 1.0
Bromomethane BDL 1.0
Carbon Tetrachloride BDL 1.0
Chlorobenzene BDL 1.0
Chloroethane BDL 1.0
2-Chloroethylvinyl Ether BDL 1.0
loroform BDL 1.0
"nloromethane - BDL 1.0
Dibromochloromethane BDL 1.0
1,2-Dichlorobenzene BDL . 1.0
1,3-Dichlorobenzene ' BDL 1.0
1,4-Dichlorobenzene BDL 1.0
Dichlorodifluoromethane BDL 1.0
1,1-Dichloroethane BDL 1.0
1,2-Dichloroethane BDL 1.0
1,1-Dichlorocethene BDL 1.0
Trans-1,2-Dichloroethene BDL 1.0
1,2-Dichloropropane BDL 1.0
Cis-1,3-Dichloropropene BDL 1.0
Trans-1,3-Dichloropropene _ BDL 1.0
Methylene Chloride BDL 1.0
1,1,2,2-Tetrachloroethane BDL 1.0
Tetrachloroethene BDL 1.0
1,1,1-Trichloroethane BDL 1.0
.1,1,2-Trichlorocethane : BDL 1.0
Trichloroethene ‘ BDL 1.0
Trichlorofluoromethane BDL 1.0
Vinyl Chloride BDL 1.0

L = Below Detection Limit Respectfully submitted,

LABORATORY ID. NO. 82145 4 TECHWERVICESZNC. Z
C- -
.y eW . V4 ;

e ——— it - Ve . - . L I I T, P T .t



TECHNICAL SERVICES, INC.

ENVIRONMENTAL CONSULTANTS —- INDUSTRIAL CHEMISTS
OFFICE 2471 SWAN ST. — P.0. BOX 52329
LABORATORIES 103-107 STOCKTON STREET
JACKSONVILLE, FLORIDA 32201
(904) 353-5761

Laboratory No. 61244 September 21 1984
Sample of WATER

Date Received___oeptember &4, 1984

For GERAGHTY & MILLER, P.0. Box 271173, Tampa, FL 33688
Attn: Mr. Fred Sequiti
Marks: NAS-13-1

CERTIFICATE OF ANALYSIS OR TESTS

Radium 226, pCi/liter: 6 + 2
Radium 228, pCi/liter: <1
. Gross Alpha, pCi/liter: 6 + 3

Gross Beta, pCi/liter: 4 + 2

Respectfully submitted,

. TECHNICAL SERVICES, INC.

LABORATORY 1.D. NO. 82145 oY
C-4.3



Site Nos.

SECTION 6

NARF Area
11, 12, 14,

15,

16



CAMBRIDGE ANALYTICAL ASSQCIATES, INC.

Concentrations of volatile Organic Compounds

Client: Geraghty & Miller, Inc,

Date Sampies Received:

Date Analysis Completed:

September 14, 1983

October 2, 1983

(Method 5011)

Report No,:; 83-792

Reported by: ‘ffi.-
Checked by: %

Sample ID:
CAA 1D:

Compaund

Concentration ug/] (ppb)2

NARF-1
8308114

NARF-2 NARF=3
8308 115 8308 116

NAEF-4 NARF -5
8308117 8308118

chloromethane

dicnlorodifluoromethane

vinyl chloride

270

chloroethane

methylene chloride

1.8

trichloroflugromethane

1,1-dichloroethene

0.3

0.2

12

1,1-dichloroethane

trans-1,2-dichloroetnene

0.4

2.2

1470 7.6

chloroform

1,2-dichlorgethane

1.1,1-trichloroethane

0.7

0.5

6.2

carbon tetrachioride

bromodichloromethane

1,2-dichloropropane

trans-1,3-dichloropropane

u..un]sroethne

23

3.9 6.1

170 4.9

dibromochloromethane

1,1,2-trichloroethane

cis-1,3 dichloropropene

2-chloroethylvinyl ether

bromoform

1,1,2,2-tetrachloreethane

tetrachlaroethene

1.8

chlorovenzene

N A 1.0

Detection Limit

0.1

0.1 0.1

0.1 0.1

lu.s. EPA. 1982. Methods for Organic Chemical Analysis of Municipal and Industrial

Mastewater, EPA 600/4-82-057.

EPA/EMSL, Cincinnaty, Ohio.

2Concentrations less than the detection limit are Teft blank.

C-5.1




CAMBRIDGE ANALYTICAL ASSOCIATES, INC.

Concentrations of Volatile Organic Compounds (Method 6011)

Ciient: Geraghty & Miller, Inc. Report No.: 83-792
"Date Samples Received: September 14, 1983 Reported hy:(ffi‘”
Date Analysis Completed: October 2, 1983 Checked by: Zz#¢-

Concentration vg/) (ppb)z

Sample ID:  NARF-6 NARF~B1
Campound CAA ID: 8308119 8308113

thloromethane

dichlorodifluoromethane

vinyl chloride

chloroethane

methylene chloriae

trichlorofluaromaethane

1,1-dichloroethene 16 53,500
1,1-dicnloroethane

trans-1,2-dichloroethene 190 8000
chloroform 5.5
1,2-dichloroethane

1,1,1-trichloroethane 22 25,500

carbon tetrachiaride

bromedichloromethane

1,2-dichloropropane

trans-1,3-dichlo~opropane

trichloroethene 6.0 155,300

dibromochloromegnane

1,1,2-trichlorcethane

cis-1,3 dichloropropene

2=chloroethylvinyl ether

bromoform

1,1,2,2-tetracnloroethane

tetrachloroethene 480
chiorobenzene
Detection Limit 0.1 100

1U.S. EPA. 1982. Methods for Organic Chemical Analysis of Municipal and Industrial
Wastewater. EPA 600/4-82-057. EPI7EM§E, Cincinnatv, Onhio.

ztoncen:rations less than the detection limit are left blank.

- o i = T i N el Lor AL




£°9-D

COMCENTRATION OF METALS & CYANIDES

Coacentration {ppm)

T

Total Organic
Client 10 CAA JD sb As de cd Cr Cu Pb ity N1 51 Ag T In Cyanide Carbon
KARFB-1 8308113 eeeen L.l ... <0.010 «0.025 a-u.. 0.05 —veaa <.025 ~——— <0,005

NARF -1 8308114 ee.. Ll Lo L <0.010 <0.025 ace-. 0,05 «ceae <¢.025  —aeo il B T T a0.007 1.9

KARF-2 8308115 eemee il Ll <0.010 <0.025 oaee- €0.05 -ce-e 0,025  eme-n R 0.010 <i.0

NARF-3 BloB1I6  a-.. L. ===~ <0010 <0,025 = ceueen €0.05 accue 40,025  meeen oee.. msme emmae 0.071 3.3

RARF-4 0 T <0.010 «<3.025 a—e-- 0,05 aeaan <D.02% Bt T, <0.005 6.6

HARF -5 8308118  ea... mEses =eeme 00010 <0,025 aecee €0.05 -~eees  ¢0.025 ~emes mmeea weese aemee <0.008 3.2

NARF-§ 8308119 TEes meeca aaeae <0.010 '<0.025 ----- €0.05 ~e-ea  <0.025 ~mmem aee-a wmeme eeew <0.005 9.5




REMIT TO:

Park West Two

Clift Mine Road
Pittsburgh, PA 15275

Laboratory Services Division
5350 Campbells Run Road
Pittsburgh, PA 15205

SNUS

CORPORATION 412-788-1080
LAE aNaGLYSISE REFQOQRT
CLIENT MAMZ:  GERAGHTY 4 MILLER, INC NUS PROGECT X0: 700330
APDRESS: P, O, BOY 274373 NUS CLIENT N3:  E91404
TANA, FL 33488
REPORT TATE: 09/:14/53
ATIENTIEND MR, PETER i MER DATE RETEIVED:  08/29/43
SAMILE TDENTIFIZATION KIS SAMPLE KD RESLLTS INTTS
Na§ 15-1 PRINT & GiUDGE DISPLSAL ARE 03/2¢ 11082044
NIT5 IR TOXICITY PACKAST
MY3E  Arzenic, leschahle (fe) < 0.001 2g/1
¥0e3  Parius, leachahie (Ra) 0.1 ag/1
¥0%8  Tadeiusm, ieachable {T5) 0.1% »g/1
X185 Lhroaius, ieachable (Cr) <001 ¥/
¥20E  Lead, leocheblie (7h) 1.68 no/1
2% Mercury, leachoble {Hg) < 0.0002 3¢9/1
¥3%  Seienium, leachekie (Se) € 0,602 u1/1
H(3  Giiver, leachehle (47) <0.01 xg/1
5910 EP Towicity Dxdracilen
¥273 Niczel, leachadle (N{) € 0.02 /1
NAS 3-2 PRINT & SLUDGE DISPUSAL A3E4 03/2% 1208204
X273 P TOXICITY TACKASC
H03Z  Areenic, lenchable (As) < 0.001 ag/1
¥048  Barium, leachabie (Ra) 0.3 3/}
Ke98  Cecwiys, ienchahle (T4) 0.04% Bg/1
¥i48  Chroamiua, imachebiz (Er) 0.02 ng/i
M0z Lead, leachablez (Ph} € 0.02 v/l
253 Marcury, leechadle (Hg) < 0,0002 2g/1
¥298  Seieniuv, leachahle {Se) € 0,002 %g/1
NI  Siiver, leacnadie {27) < 0,01 2g/1
- §9:10  EP Towicity Exirection -
X278  Niczel, leachable INi) € 0.03 ag/l
NAS 13- PAINT L SLUDGZ DISPOSAL AREA 08/26 13082044
K275 £ TOXICITY PACKASZ
M0I8  Areenic, leachable (Ac) € 0.001 n/i
043 Barium, ieachadie {(Bq) 0.3 ag/1
No§&  Cedsius, jeachahie (Cd) < 0.00% 8/
H1£2 Cheesium; leachshlie (Ir) < 0.0 £3/1
Vi3 lead, learaedle {(F3) ¢ 0,02 LT
NTIR O Meroyry, leacheble {Rg) < 0.0902 89/3
Y292 Geieniuy, ipazhabie {5e) < 0.062 rg/i
¥3G8  Cilver, leachebie {4g) <¢0.01 ma/i
210 22 Taxicity Ixiraction
V278 Nirkel, ieachoble (Wi) <003 ag/l
@ A Halliburton Company CLIENT

C-5.4



SECTION 7

Radiocactive Waste Fill Area
Site No. 18



Results of Radiological Analyses (Method 900.0)%

Concentration pCi/1

Client 10  NAS18-1
Constituent CAA ID: 8402015
Gross alpha activity 0+3

1U.S. EPA. 1980. Procedures for Measurement of Radioactivity in Drinking
Waters. EPA 600/4-80-032. EPA/EMSL, Cincinnati, Ohio. August, 1980.




SECTION 8

Fire Pit
Site No. 28



Environmental Consuiting and Anslyas

1437

GERAGHTY & MILLER, INC.
2700 P.G.A. BLVD,

SUITE 104
PLM.BCH.GDNS.,FL 33410

Sample Received: 4/05/85
Sample Designation:PROJECT # T290GW2

Page 58

June
Report

LAB I.D.

of 73

4,1985
13670

86119

Collected By: YOUR REP,

REPORT OF ANALYSIS : NAS 28-1 UNITS
ACRYLONITRILE < 50 g/l
POLYCHLORINATED BIPHENYLS < 1.0 pg/l
TOLUENE <1 ng/l
CHLOROMETHANE <1 ng/l
BROMOMETHANE <1 pg/l
DICHLORODIFLUOROMETHANE <1 ug/l
VINYL CHLORIDE <1 ug/l
HLOROETHANE <1 pg/l
‘ ETHYLENE CHLORIDE <1 ng/l
TRICHLOROFLUOROMETHANE <1 ng/l
1,1-DICHLOROETHENE <1 g/l
1,1-DICHLOROETHANE <1 pg/l

TRANS~1, 2-DICHLOROETHENE <1 pg/l -
CHLOROFORM <1 pg/l
1,2-DICHLOROETHANE <1 g/l
1,1,1-TRICHLOROETHANE <1 rg/l
CARBON TETRACHLORIDE <1 pg/l
BROMODICHLOROMETHANE <1 ng/l
1,2-DICHLOROPROPANE <1 ng/l
TRANS-1, 3-DICHLOROPROPENE <1 ng/l
TRICHLOROETHENE 4 g/l
DIBROMOCHLOROMETHANE <1 ug/l
1,1,2-TRICHLOROETHANE <1 nug/l
CIS-1,3~-DICHLOROPROPENE <1°- ng/l
2-CHLOROETHYLVINYL ETHER <1 g/l



o

1437 Page 59 of 73
GERAGHTY & MILLER, INC. June 4,1985
2700 P.G.A. BLVD. Report 13670
SUITE 104
PLM.BCH.GDNS.,FL 33410 LAB I.D. 86119
Sample Received: 4/05/85 Collected By: YOUR REP.

Sample Designation:PROJECT # T290GW2

REPORT OF ANALYSIS : NAS 28-1 UNITS
BROMOFORM <1 ng/l
1,1,2,2-TETRACHLOROETHANE <1 ng/l
TETRACHLOROETHENE <1 ng/l
CHLOROBENZENE <1 ng/l
BENZENE <1 pg/l
ETHYL BENZENE <1 pg/l
TOTAL XYLENES <1 pg/l
1, 2~-DIBROMO-3~-CHLOROPROPANE <1 pg/l
y 2-DICHLOROPROPENE <1 pg/l
STYRENE <1 pg/l

Analyses made in accordance with E.P.A., A.S.T.M., Stapndard
Methods or other approved methods.

Respectfully Submitted,

%_/(x Ao Lann \.Q_ et I

Lawrence J. Korn
Laboratory Supervisor




Enrvi /I C ing and Ansiysi,

1437

GERAGHTY & MILLER, INC.
2700 P.G.A. BLVD,

SUITE 104 '
PLM.BCH.GDNS,. ,FL 33410

Sample Received: 4/05/85
Sample Designation:NAS 28-1

REPORT OF ANALYSIS : PCB ANALYSIS

Page 2 of 6

August 66,1985
Report 13670

LAB I.D. 86119

'Collected By: YOUR REP,.

UNITS

- POLYCHLORINATED BIPHENYLS

< 1.0 ppm

Analyses made in accordance with E.P.A., A.S.T.M., Standard

Methods or other approved methods.

Respectfully Submitted,

At | S

Lawrence J. Korn
Laboratory Supervisor



- 4790 N.W. 1571h Street
w’ a Hialean, Flonaa 33014
Telephone: (305} 620-1700

Environmental Consulting and Analysis Fla, Wans: (8C0) 432-9706
1437 Page 1 of 6

GERAGHTY & MILLER, INC. August 6,1985

2700 P.G.A. BLVD. Report 13670

SUITE 104 '

PILM.BCH.GDNS.,FL 33410 LAB I.D. 86119

Sample Received: 4/05/85 Collected By: YOUR REP.

Sample Designation:PROJECT # T290GW2

REPORT OF ANALYSIS : NAS 28-1 SOIL UNITS

POLYCHELORINATED BIPHENYLS 103 Prm

Analyses made in accordance with E.P.A., A.S.T.M., Standard
Methods or other approved methods.

. ST

Lawrence J. Korn

rat Supervisor
L%Bourneoryo %ey Largo . Tamps

Jacksonville * Sebring ®



SECTION 9

Organic Disposal Area
Site No. 29



CAMBRIDGE ANALYTICAL ASSOCIATES, INC.

Concentrations of Volatile Organic Compounds (Method 6011)

Client: Geraghty and Miller - Tampa Report No.: B84-448

Concentration ug/|\ (ppb)2

Sample 1D: NAS-29-1 NAS-29-2
Compound CAA 1D: 8402016 8402017

chloranethane 3.4

dichlorodifluoromethane

vinyl chloride

chloroethane

methylene chloride

trichlorofluoromethane

1,l-dichloroethene

1,l-dichloroethane

trans-1,2-dichloroethene 0.6

chioraform

1,2-dichloroethane

1,1,1-trichloroethane 0.4

carbon tetrachloride

bromodichloromethane

1,2-dichloropropane

trans-1,3-dichloropropane

trichloroethene

dibromochioramethane

1,1,2-trichloroethane

cis-1,3 dicnloropropene

2-chiorgethylvinyl ether

bromofarm -

1,1,2,2-tetrachloroethane

tetrachloroethene

chlorobenzene

Detection Limit- 0.1 0.1

lU.S. EPA. 1982. Methods for Organic Chemical Analysis of Municipal and Industrial
Wastewater. EPA 600/4-8¢-057. EPAJENSL, Cincinnati, Ohio.

zConcentrltlons Tess than the detectfon 1imit are left blank.

c-7.1




Results of Trace Element Analyses

Client ID: NAS 29-1 NAS 29-2
Constituent CAA ID: 8402016 8402017
Sb (mg/1) <0.005 <0.005
As (mg/1) <0.005 <0.005%
Be (mg/1) <0.010 <0.010
cd (mg/1) <0.001 <0.001
Cr (mg/1) <0.005 <0.005
Cu (mg/1) 0.022 <0.005
Pb (mg/1) <0.005 <0.005
Hg (mg/1) , <0.0002 <0.0002
Ni (mg/1) <0.005 <0.005
Se (mg/1) <0.005 <0.005
Ag (i°g9/1) <0.001 <0.001
T1 (mg/1) <0.005 <0.005
Zn (mg/1) 0.066 0.016
Cyanide (mg/1) <0.010 <0.010




Results of Total Organic Carbon Analyses

Client ID CAA ID TOC mg/1 (ppm)
NAS 29-1 8402016 20.5
NAS 29-2 8402017 2.8

C-7.3



NLIS

CORPORATION

=

REMIT TO:

Park West Two

Cliff Mine Road
Pittsburgh, PA 15275
412-788-1080

Laboratory Services Division
5350 Campbells Run Road
Pittsburgh, PA 15205

—
p=—J

NSl Y S X

=

ORT

DUIZNT NAMZr o SZZARRTY & MILLZR, IND NUS PROEET N@: 700350
8IIRCS: P, L, DX 71173 NuG CLIENT NO: 891402
TAMRA, L T3
REPGRT LATE: (9/14/33
ATTENTIZNG ¥R, PETER PALMER BATE RECZIVED:  05/29/8%
SAMPLE IDENTICICATION NS SARRLE 5 RESULTS UNITS
NES 29-1 LARES PILZ OF 0GD &4 SANDY MATL 08/24 13262079
K775 EP TOXICITY PATYASZ
%032 Arcenlc, leachahla {45) < 0.001 xg/t
¥GeR  Harium, ieachebie (Bq) <0.1 ng/i
¥0%3  Cqdaiua, leacimdiz ({d) 0.052 xg/1
¥i42  Chromics, leachedle {57) 0.04 83/l
08 Lead, leachgbie {Ph) < 0.03 xg9/1
M58 Hercury, leachable (Hg) < 6.0002 ag/:
¥293  Seleriun, leachadlz (Sa) € 0.002 ag/1
K302  Silver, leachabie (Ag) 0.0z Rg/:
P16 P Towicity Tebraciion -
H27?  Nickel, leachabie (Ni) 0.10 wg/i
YAS 29-7 PIiz OF WCOD & SANEY MATZRIAL  08/2% 13022071
K275 EP TOXITITY PACKAGE
K023  Aresniz, leachable (As) 0.007 ag/l
¥04%  Barius, ieachadie (Ea) 0.2 Bg/l
W% Cadsiux, leachable (04) .01 pg/3
N148  Chromiem, leachabie (Cr) < 0.0: Bg/1
N203  Lead, leachable (7}) < 0.03 Eg/1
M253  ¥ercury, Ieathedis (g} < 0.0002 v/l
K293  Selerium, leashabis (Se) € 0.002 8¢/l
M3t8  Siiver, ieachable (Ag) < 0.0¢ Rg/i
ShE E? Taxiciiy Evirectisn
M278  Nickei, leachable (Mi) < 0.03 8g/1
¥AS 29-3 PILE OF 00D 4 SANDY MATERIAL  08/24 T 130872
N173  EP TOXIZITY PACKAGE
¥013  Arcenic, leachabie {4s) < 0.001 2g/1
¥O2E  Reriun, leochadie (Ba} 0.1 BO/1
¥  Ladaium, leachable (Cd) 2.52 LT
K168 Chre=ium, ieachable (Cr) € 0.01 ng/i
¥203  Lead, leacmgble (Fh) < 0.03 29/1
MIE3  Mercury, lescheble [Hg) < 0,002 ng/l
W29 Selsrium, leachedie {Se) < 0.092 ag/l
#303  Silver, leachshie A7) € 0.01 ag/l
S710 P Toxicity Extraction
¥278  Nickel, ieachedie {Ni) <0.03 ¥/l
CLIENT

@ A Halliburton Company
C=7 A



SECTION 10

0ld Drum Storage Lot
Site No. 30
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CAMBRIDGE ANALYTICAL ASS0CIATES, INC.

Concentrations of Volatile Qrganic Compounds (Method 5241)

Client: Geraghty & Miller, Inc, Project No.: 83-792
Date Samples Received: September 14, 1983 Reported by: EEEE—"'
Date Analysis Completed: September 16, 1983 Checked by: zzj;:

Concentration (ug/])2

Sampie ID: NAS-30-1 NAS-30-2 NAS-30~3
Compound CAA ID: 8308125 8308 126 8308 127

(2v) acrolein

(3v) acrylonitrile

(4v) benzene

(6v) carbon tetrachloride

(7v) chlorobenzene

(10v) 1,2-dichloroethane

(11v) 1,1,1,-trichloroethane

(13v) 1,1-dichloroethane

(14v) 1,1,2-trichloroethane

(15v) 1,1,2,2-tetrachioroethane

(16v) chloroethane

(19v) 2-cnlorvethylvinyl ether

(23v) chloroform

(29v) 1,1-dichloroethylens

(30v) trans-],2-dichiorcethylene TR

(32v) 1.2-dichloropropane

(33v) trans-1,3-dichloropropene

. €is=1,3-dichloropropane

(38v) ethylbenzene

(4av) methylene chloride

(45v) chloromethane

{46v) bromomethane

(47v) bromoform

(4av) bromodichloromethane

(49v) fluorotrichloromethane

(50v) dicnlorodifluoromethane _

"(S1v) chlorodibromomethane

(85v) tetracnloroethylene

{86v) toluene

(87v) trichloroethylene =

(88v) vinyl chloride

1U.S. EPA. 1982. Methods for Organic Chemical Analysis of Municipal and Industrial
Mastewater. EPA 600/4-82-037. EP 5L, Cincinnaty, Ohio.

2cancenr.rations Tess than 1 ug/l are not detected and are left blank. Concentrations
between | and 9 ug/1 are listed as trace levels (TR).

c-8.1




CAMBRIDGE ANALYTICAL ASSOCIATES, INC.

Concentration of Acid/Base/Neutral Extractables (Method 6251)

Client: Geraghty & Miller (Jacksonville Project) Report No,: 83-792
Date Samples Received:  September 14, 1983 Reparted by: éfgz,,—
Date Analysis Completed: September 28, 1983 Checked by: BT

Concentration - ug/l (ppb)2

Sample ID:  NAS 30-1 NAS 30-2 NAS 30-3
Compound CAA ID: 8308125 8308126 8308127

ACID COMPOUNDS

(21A) 2,4,6-trichlorophenal

{22A) p-chloro-m-cresol

(24A) 2-cnhlorophenol

(31A) 2,4-dichlorophengl

(33A) 2,4-dimethylphenol

(57A) 2=-nitrophenal

(58A) 4-nitrophenal

(%9A) 2,4-dinitrophenol

(60A) 4,6-dinitro-2-methylphenal

(64A) pentachlorophenal

(65A) phenol

Detection Limit 2 2 2

BASE/NEUTRAL CONPOUNDS

(1B) acenaphth.ne

(58) benzidine

(88) 1,2,4-trichlorobenzene

(98) hexachlorgbenzene

(12B) hexachloroethane

(188) bis (2-chleroethyl) ether 54

(208) 2-¢hloronapnthalene

(258) 1,2-dichlorobenzene

(268) 1,3-dichlorobenzene

(278) 1,4-dichlorobenzene

(288) 3,3'-dicnlorobenzidine

{358) 2,4-dinitrotoluene

(368) 2,6-dinitrotolyene

(378) 1,2-diphenylhydrazine

(398) fluoranthene

(408) 4-cnloropnenyl phenyl ether

(418) 4-bromopnenyl pheny| ether

C-8.2



CAMBRIDGE ANALYTICAL ASSOCIATES, INC.

Concentration of Acid/Base/Neutral Extractables (Method 6251)

Client: Geraghty & Miller (Jacksonville Project) Report No.: 83.797
Date Samples Received: Saeptember 14, 1983 Reported by: t{}i.-
Date Analysis Completed: September 28, 1983 Checked by: CZ?F'

Concentration - ug/1 (ppb)2

Sample [D: NAS 30-1 NAS 30-2 NAS 30-3
Compound CAA ID: 8308125 8308126 8308127

BASE NEUTRAL COMPOUNDS (cont'd)

(42B) bis (2-chloroisoprapyl) ether

(43B) bis (2-chloroethoxy) methane

(528) hexachlorobutadiene

(538) hexacnlorocycloepentadiena

(548) isophorone

{558) napnthalene

(56B) nitrobenzene

(628) N-nitrosodiphenylamine

(638) N-nitrosodipropylamine

(668) bis (2-ethylhexyl} phthalate

(67B) penzyl butyl phthalate

(688) di-n-butyl phnthalate

(69B) di-n-octyl phthalate

(708) diethyl phthalate

(71B) dimetnyl phthalate

(72B) benzo(a)anthracene

(738) benzo(a)pyrene

{748) benza(b)fluoroanthene

(758) benzo(k)fluoroanthene

(768) chrysene

(778) acenaphthylene _

(788) anthracene

(798) benzo(ghi)perylene

(808) fluorene

(81B) phenanthrene .

(828) dibenzo(a.h)anthracene

(838) ideno(1,2,3-cd)pyrene

(848) pyrene

Detection Limit 2 2 2

1U.S. EPA, 1982. Methods for Organic Chemical Analysis of Municipal and Industrial
Wastewater, EPA =8Z2-057. L, Cincipnati, Onta.
zconcentra:ions less than the detection 1imit are left blank. Concentrations between 1

and 10 times the limit of detection are listed as trace levels (TR).

C-8.3




CAMBRIDGE ANALYTICAL ASSOCIATES, INC.

Concentration of Pesticides and PCB's (Method 608°)

Client: Geraghty & Miller, Inc. Report No.: 83-79%2
Date Samples Received:  September 14, 1983 Reported by: SN
Date Analysis Completed: September 29, 1983 . Checked by: /2~

Sample ID:

Compound CAA 1D:

Concentration - yg/) (ppb)Z

NAS 130-1 NAS 30-2 NAS 30-3
8308125 8308126 8308127

PESTICIDES AND PCB's

(89p)

aldrin

(90P)

dieldrin

(91r)

chlordane

(92pr)

4,4’-00T

(93r)

4,4"-DDE

(94P)

4,4'-00D

{9sP)

endosul fan-alpha

(96P)

endosul fan-beta

(97p)

endosulfan sulfate

(98p)

endrin

{997)

endrin aldehyde

(1oopP)

heptachlor

{101P)

heptachlor epoxide

(102p)

BHC-alpha

(103p)

BHC-beta

(104p)

BHC-delta

(105P)

BHC-gamma (11indane)

(106P)

PCB - 1242

(107p)

PCB ~ 1254

(103pP)

PCB - 1221

(109p)

PC8 - 1232

(110P)

PCB - 1248

(111P)

PCB - 1260

(112p)

PCB - 1016

(113p)

toxaphene

Detection Limit

1

U.S. EPA, 1982,

. Methods for Organic Chemical Anal!sis of Huniciga] and Industrial
Mastewater. EPA 600/4-82-U57. EPAJEMSL, Cincinnati, Ohio.

2Concentrations less than the detection limit are left blank. Concentrations between 1
and 10 times detection limit are listed as trace levels (TR).

Cc-8.4
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CONCENTRATION OF METALS 4 CYAKIDES

Concentration (ppm)

T

Total Qrganic
CHlent ID cAr Ip Sb As Be cd Cr Cu Pb Itg M si Ag H In Cyanide Carbon
NAS30-1 83108125 <0.005 0.005 <0.01 <0.010 <0.025 <0.010 <0.05 <0.000Z <0.025 <0.005 <0.010 <0.00% 0.030 <0.005

NAS30-2 8308126 <0.00% <0.005 «<0.p1 <0.010 <0.,025 <0.01Q <0.05 <0.0002 <0.0725 <0.005 <0.010 <0,00% <0.010 <0,005

HAS3D-3 8308127 <0.005 «0.085 <0.0Y <0.0]0 «@.025 0.02) €0.05 «0.0002 <0.025 <0.005 «<0,0%0 <0.005 «<0.010 <0.005




CLIZNT NaMes

nnnnnn

ATTENTICN:

NS

CORPORATION

I~

SERAGHTY & MILLRR, INC
P, 0. BOY 271473
TRPH, 2l

Laboratory Services Division
5350 Campbells Run Road
Pittsburgh, PA 15203

ANALYSIS

3438

¥R. PETZR PALNER

SA¥ILE TIENTIFIDATION

¥AS 30-1 SENIPILE 0725

H275
101
Koa2
¥oya
¥idn
A
N25R
%29
N3og
9910

¥278

EP TOXICITY PAZXAGE

Areenic, leachabis {As)
Barjuw, leachable (En}
Cadaluzm, leachadle (Cd)

Chrosium, ieechabie [Crd

Lead, leachabie {PH)
Mercury, leerhable (Hp)
Selenius, leachabla (Sa)
Siiver, leacheble (A7)
£? Toxicity zxiraciion

Kickeli, leechoble (Ni)

¥AS 30-2 SANDPTL: 0535

¥275
03
K42
M98
404
K208
053
M58
Y303
5910
73

NAG 103
X
Koz2
¥4
XgoR
%48
NI0E
»a
NzoR
i)
5910
m

EF TOXICITY PACNAGE

Arseniz, lsachable (As)
Barius, leachebie {Ea)
Cadsium, ieachahie (Cd)

Chraaiuw, iagchabie (Lr)

iped, ipachebie (PR
¥eroury, leachable (Hg)

Saleniuc, learhahie (8g)

Silver, ieachable (Ag)
EP Toxicity Eviraciion

Niczel, ieachindle (Ni)

SaNDPILE 0B4Q
2 TOXIZITY PACKASE

freenic, leschable (4s)
Bariyn, leachable {Ba)
Cadsiuw, leachebie (fd)

Chroxius, ieachadle (Lr)

Lead, ieacheble (Ph)
Mercury, leachadie (dg)

Seienius, lenchedie (Se)

Silver, leachadle (Ag)
tP Toxicity Extraction

Nickel, leachadle (Ni)

REFORT

" REMIT TO:
Park West Two
Clift Mine Road
Pittsburgh, PA 15275

412-788-1080

@ A Halliburton Company

C=2 A

NUS PROJECT NO: 700357
NS CLIENT Ni:r  BF1404
ACPORT DATZ: 09/14/83
DATZ RETEIVED:  08/29/83
KIS SAMPLE K9 RESHLTS 178
08/25 13082973
< 0.0 rg/i
0.2 83/1
3,53 zg/1
0.23 xg/1
0.3 8g/}
0.000% re/l
< 0.002 ng/1
< 0.01 rg/1
0,03 ug/}
08724 12033074
€0.001 a3/l
<0, .
2,47 ng/:
0.0t zg/1
2,55 2q/:
< 0,0002 ag/}
< 0,002 /1
<0.01 2/
1.2 /i
0B/2¢ T 1X0EINTT
€ 0.008 ¥a/l
< 0.1 2g/3
356 ng/i
< 0.01 ag/i
< 0.03 g/t
<0.0002 ag/:
< 0.002 vg/t
<0.01 ag/l
- 0.55  sg/i
CLIENT



TNIUS

CORPORATION

I I

TLIDNT NAMD

Ll BIXAGHTY 4 MILLER, IXC
AZLRESS:

P. 0. BIX 271173
e, FL

ATRENTIONG MR, BETER PALMER

SAMDLE IBENTIFIZATION

4, 0T A0

NAS I0-4 DM STDRARE ARTA 090%

K275 =P TOXICITY PACKAGZ
¥IE  Areeric, leethable (AS)
#48  Rariux, jeachebie (Ea)
M092  (edmiyw, leachabie (Cd)
¥£2  [hrominw, leachable (Cr)
K202  Lead, leachabie (Fh)
22 Mercury, leachable (Hg)
M298  Seienmiun, ieacheble (Se)
B3  Silver, leachable {4g)
5910 EP Towicity extrection

272 Nicke:, leachable (Ni)

KAS -0 LM STORAGT #3=p (91

K375 22 TLAEDIVY 2ACKASE
¥03Z  Arsenic, icerhable {Az)
K48 Fariay, leachehl2 (Ra)
MA92  Cgémiygw, ieachebis (0%
¥i48  Chreales, leart" T2 ((7)
X208 lead, leachahle (Fh}
W53 Mercury, learrghiz (Yg)
¥792  Seipnium, lsschobie (S=)
¥308  Silver, leachadle (43)
59:0  E” Towicity Evireciion

¥278  Niczel, leachezle (Ni)

N4 10-4 DRUM STORAGE AREA 0925
W75 2 TOXIDITY PaCRAGE

M)I2  pwcenic, lsachahle (fAg)
¥028  Barium, leachanie (Z4)
M98  Codwiuw, leachghie fCd)
Nta5  Chrowiuw, ieachable {Cr)
P02 Leed, leachahie (Ph)

W53 Mercury, ieacheble {7q)
K292  Selenium, ieachabie {Se)
308 Siiver, learhable (&45)

§9:0  EP Towicity Svirectiaon
K273 Niczel, Imachanie (Ni)

13538

ANALYS IS

Laboratory Services Division
5350 Campbells Aun Road
Pittsburgh, PA 15205

REMIT TO:

Park West Two

Clitt Mine Road
Pittsburgh, PA 15275

412-788-1080

REFORT

REPOAT DATE: 09/14/82

08/26

08/2¢

C=-8.7

o A Halliburton Company

NS PROJECT NO:
KUS CLIENT NO:
BATE RZCEIVED:
Ki§ SAXPLE k5 RESULTS INTTS
13982074

0.089 rg/i

< 0.1 »q/%

0.087 ng/1

0.04 #g/1

€0.02 mg/l

< 0.0002 2g/1

< 0.902 8/l

0.02 ag/l

0.14 8/l

082077 |

0.037 2/

{91 ag/i

0.04% »/:

<0.01 ng/l

< 0.03 vg/l

< 0.90002 pg/1

< 0,002 »a/1

0.92 ag/1

0.09 ag/1

- 13082078

0.00& ng/:

€0.1 xg/1
0.040 vg/l

0.02 ng/l
0.11 By/1
< 0.0002 ag/l
4 0.062 L1

0.02 Bg/i

0.14 »g/1

200158
291404

03/29/%3

CLIENT



SECTION 11

Base Landfill
Site No, 32




CAMBRIDGE ANALYTICAL ASSOCIATES, INC.

Concentrations of Volatile Organic Compounds (Method 5011)

Client: Geragnhty and Miller - Tampa Report No.: 84-448

Concentration ug/1 (pr)z

Sample [D: ’ NAS-32-1
Compound CAA ID: B402018
chloromethane
dichlorodifluoromethane
vinyl chloride
chloroethane
methylene chloride 2.6

trichlorofluoromethane

1,1-dichloroethens

1,l-dichloroethane

trans-1,2-dichloroethene

chloroform

1,2-dichlaoroethane

1,1,1-trienloroethane

carban tetrachloride

bromodichloromethane

1,2-dichioropropane

trans-1,}-dichloropropane

trichloroethene

dibromocn)oromethane

1,1,2-trichloroethane

cis-1,3 dichloropropene

2-chloroethylvinyl ether

bromoform —

1,1,2,2-tetrachloroethane

tetrachloroethene

chlorobenzene

Detection Limit- 0.1

1U.S. EPA. 1982, Methods for Organic Chemical Analysis of Municipal and Industrial

wastewater, EPA 600/4-82-057. LPAJEMSL, Cincinnati, Ohio.

ZCOncentrations less than the detection limit are left blank.

c-9.1



Results of Total Organic Carbon Analyses

Client ID

CAA ID : TOC mg/1 (ppm)

NAS 32-1

8402018 | 60

C-9.2



SECTION 13

0il pond and Land Spreading Area
NFD: Site No. 5



CAMBRIDGE ANALYTICAL ASSOCIATES, INC.

Concentrations of Volatile Organic Compounds (Method 6011)

Client: Geragnty & Miller, Inc. Report No.; B3-792
Date Samples Received: September 14, 1983 Reported by:lfffz_ef
Date Analysis Completed: Octoper 2, 1983 Checked by: Pz

Concentration ug/} (ppb)z

] Sample 1D: _ NFD-1 NFD-2
Compound CAA 10: 8303124 8308129

chloromethane

dichlorodifluoromethane

vinyl cnloride

chloreethane

methylene chloride

trichlorofluaromethane

1,1-dichloroethene

1,1-dichloroethane

trans-1,2-dichloroetnene

chloroform

1,2-dichioroathane

1.1,1-trichloroethane 0.7

carpan tetracnloride

bromodichloromethane

1,2-dichloropropane

trans-1,3-dichloropropane

tricnloroethene 0.3

dibromochloromethane

1.1.2-trichloroethane

¢is-1,3 aichloropropene

2-chloroethylvinyl ether

bromoform

1,1,2,2-tetrachloroethane

tetrachloroethene

chlorobenzene

Detection Limit 0.1 0.1

!U.S. EPA. 1982. Methods for Organic Chemical Analysis of Municipal and [ndustrial
Mastewater. EPA 600/4-82-05/. EPAJEMSL, Cincinnati, Ohio.

2Concen:ratians less than the detection limit are left blank.

Cc-10.1



2°01-2

CONCENTRATION OF METALS & CYANIDES

Concentration {ppm)

T

Total Organic

Client 1D cAA 1D Sb As Be cd r Cu Pb Iig ]| si Ag T In Cyanide Carbon
HFD-1 8308124 €0.010 '<0.025 - ==me- 0.05 ----n 0,025 weemsceeeeeeeee el <0.005
RED-2 8308429 eeeem amenn ol 0.010 <0,025 ae-ww 0.05 ~-ve- @.025 -eeom mmee een el




mis

NLIS

CORPORATION

- &=

5 JTEAGHTY % NILLTROIND WIS PROECT NO:
AITRETC: P 0. RAY 271173 NG CLIENT ND:
TAYPA, 7l T3868
REPERT DATE: 09/14/583
ATTINTION: MR, PETER PALMER DATZ RECEIVEZD:
SANDIE TIENTIFILATION - NS SRMFE MO RESULTS UNITS
V5 5-1 OTL POND Y LAND SPRTADING 143 08/2% 13632059
¥375 B TOXITITY PACKAGE
¥0X1  Arsenir, ieachadia (As) < 0.001 ag/1
NG2E  Rerium, leachehie () 0.2 ng/l
W9 Cadaiva, ipachadia (L4) < 0.00% /1
Kié%  Chrowmiun, ieacheble {-) < 0.02 pg/%
¥29  Lead, imsqchadie (Ph) ¢ 0.03 8q/1
¥IEE Kercury, leathabie (hg} < 0.0802 ng/}
M293  Celemiya, leachahle {352) < 0.002 5g/1
¥IN Silver, leachabia {Ag) < 0,01 ng/1
5910 EP? Toxicity Evireciion
¥773  Nickel, leachahle (Ni) < G.03 ng/1
VD 5-2 DI POND & LAND SPRZATING 1845 (8/26 13022960
X275 EP TOXICITY PACKAGE '
H038  Arsenic, ieachabiz (As) < 0.001 8g/1
¥043  PBarius, leachshie {Ba) <0l " ag/l
¥/ Cadaiux, ipachghle (Cd) < 0,005 ag/1
Klay ~  Cheendue, Zeqchable {05} < 0.0% ¥/1
¥293  Lead, leachabis {Ph) < 0.03 3g/1
¥233  Kercury, leathebie (kg) < Q.0002 ng/i
K232 Seleniua, leachahle (Se) < 0.002 3/%
K302  Siiver, leachable (Ag!} € 0.0% ag/t
§910  £P Toxicity Exiraction
K378  hickel, leachable (¥i) < 0.02 3¢/}
c A Halliburton Company

ANMAMIL_LYSIS

Laboratory Services Division
5350 Campbells Run Road

Pittsburgh, PA 15205

REFORT

C=10 3

REMIT TO:

Park West Two

Cliff Mine Road
Pittsburgh, PA 15275

412-788-1080

700350
891404

08/29/83

CLIENT



Geraghty & Miller, Inc.

APPENDIX D

General Location Map and Individual Site
Plan for Each Site Studied
During Verification Phase



Geraghty & Miller, Inc.

. EXPLANATION

SITES STUDIED DURING
VERIFICATION STUDY AT
NAS=-JACKSONVILLE

ST. JOHNS RIVER

PATROC Roap

SITES STUDIED UNDER
CONFIRMATION STUDY =
{Not Dlscussed In this Report) |

o /2

DEWET PARK

| T far 8 2

4 o

. gy GOLF COURSE
.

NAVAL REGIONAL
MEDICAL CENTER

ST. JOHNS RIVER

ILROAD
—
b §

M
¥

SEAROARD COAST LINE NA

“ 7 = : \_;95

) ° 00 1860
. —
. ’ SCALE IN FEET

FIGURE 2. Location of the Sites Studied at the NAS, Jacksonville.



Geraghty & Miller, Inc.

®

7
77

FIRE FIGHTING AREA
SITE NO. 2

/ / // h .NAS2-1

\ NAS4-> /A :

PINE TREE PLANTING AREA
SITE NO. 4

1 ~

EXPLANATION

NAS4~2 |INSTALLED MONITOR WELL
- @®  DESIGNATION AND WATER-LEVEL
o : 16.51 ELEVATION (FT. MSL)

15 5’ WATER - LEVEL CONTOUR
J9.9 ELEVATION (FT.MSL)

A SEDIMENT SAMPLE LOCATION
1 AND DESIGNATION

. e 200 FT- NAS&-‘* MONITOR WELL INSTALLED FOR

SCALE RCRA COMPLIANCE

FIGURE 1l7. Locations of Installed Monitor Wells, Soil Samples, and
Water~Table Contours (March 9, 1984) Collected at the
Fire-Fighting Area (Site No. 2) and the Pine Tree Planting
Area (Site No. 4).



Geraghty & Miller, Inc.

St. Johns Rive

SHORE LINE FILL

(Approximate Location)
SITE NO. 5

GAS HILL
EXPLANATION 0 300 FT
— ——————————|
NAS5-1 MONITOR WELL
® AND DESIGNATION

FIGURE 18. Location of Installed Monitor Well at the Shoreline
Fill, West of Pier 142 (Site No. 5).



Geraghty & Miller, Inc.

OLD DISPOSAL AREA
SITE NO. 8

SCALE

EXPLANATION

MONITOR WELL AND
DESIGNATION

SQOIL SAMPLE AND
DESIGNATION

FIGURE 19.

Location of Installed Monitor Well and Soil Samples
Collected at the 0ld Disposal Area (Site No., 9).




- Geraghty & Miller, Inc.

101

840 123

- RADIUM PAINT
WASTE DISPOSAL PIT

SITE NO. 13
167
-
: L]
L
o
|
@ al |°
101W
[
oy
2 - —
124
— 101V

277

]
) & _ EXPLANATION

ENTERPRISE AVE.
MONITOR WELL AND

®  DESIGNATION
) 150 FT. .
= -
® |

FIGURE 20. Location of the Monitor Well Installed at the
Radium Paint Waste Disposal Pit (Site No. 13)



ALBL ManLE Avimug
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\ _
|
|
|| - CONCRETE I ' lu- 1
1 PARKING PAVING /
AREA’ :
: Rty -
[ A o ) :
— | 970 | TRAILER < [ONARFB-I1 | .
K CULVERT-\
- SITE NO.15
"l ]

']

EXPLANATION LUt
NARF-5 MONITOR WELL AND WATER - /' [ ]—
® TTABLE ELEVATION (FT. MsL) . [
2.03 )

1A SOIL saMPLE % JQ,O%/V _

4 WATER-T \\BLACK POINT
: WATER - TABLE CONTOUR -.
. 3'0 ELEVATION (FT. MSL) (SITE 16)
: / o ' 400 FT.
T scace

FIGURE 21. Locations of Installed Monitor Wells, Soil Samples and Water-
Table Contours (March 12, 1984) in the NARF Area (Site Nos.
11, 12, 14, 15, and 16.
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Geraghty & Miller, Inc.

VIUY G310141S3H

. ..""’
ORGANIC DISPOSAL AREA \\.....«

SITE NO. 28

‘EXPLANATION

Py INSTALLED MONITOR WELL
— NAS29-1 AND DESIGNATION -

A SOIL SAMPLE AND
DESIGNATION

% PROPOSED AREA OF
} < ADDITIONAL SOIL SAMPLES

0 200 FT. . I |

. FIGURE 25. Locations of Installed Monitor Wells and Soil Samples
at the Organic Disposal Area (Site No. 29).
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SECTION 12

Industrial Wastewater Discharge Area
Site No. 40



Environmental Consuinng and Analysis

1437 Page 3 of 6
GERAGHTY & MILLER, INC. August 6,1985
2700 P.G.A. BLVD. Report 13670
SUITE 104
PLM.BCH.GDNS.,FL 33410 . LAB I.D. 86119
Sample Received: 4/05/85 Collected By: YOUR REP.

Sample Designation:NAS C-1

REPORT OF ANALYSIS : METALS UNITS
CHROMIUM-E.P,TOXIC < 0.1 ppm
ARSENIC~E.P.TOXIC < 0.015 ppm
BARIUM-E,P.TOXIC < 0.1 ppm
MERCURY-E.P.TOXIC < 0.015 ppm
CADMIUM-E.P.TOXIC < 0.1 ppm
SELENIUM-E.P.TOXIC < 0.1 ppm
-SILVER-E.P.TOXIC < 0.1 ppm

< 0.1 ppm

‘EAD—E .P.TOXIC

Analyses made in accordance with E.P.A., A.S.T.M., Standard
Methods or other approved methods.

Respectfully Submitted,

® A s Jr

Lawrence J. Korn
Laboratory Supervisor




Environmentel Consulting and Anslysis
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GERAGHTY & MILLER, INC. August 6,1985
2700 P.G.A, BLVD, Report 13670
SUITE 104
PLM.BCH.GDNS.,FL 33410 LAB I.D. 86119
Sample Received: 4/05/85 Collected By: YOUR REP,

Sample Designation:NAS C-2

REPORT OF ANALYSIS : METALS UNITS
CHROMIUM-~E.P.TOXIC < 0.1 PpPmM
ARSENIC-E.P.TOXIC < 0.015 Ppm
BARIUM-E.P,.TOXIC < 0.1 Ppm
MERCURY-E.P.TOXIC < 0.015 ppm
CADMIUM-E.P.TOXIC < 0.1 ppm
SELENIUM-E,P.TOXIC < 0.1 Ppm
SILVER-E.P.TOXIC < 0.1 ppm

< 0.1 ppm

.EAD-E .P.TOXIC

Analyses made in accordance with E.P.A., A.5.T.M., Standard
Methods or other approved methods.

Respectfully Submitted,

o Qs 9 —

Lawrence J. Korn
Laboratory Supervisor




Environmentsl Consuiting and Anatysis
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GERAGHTY & MILLER, INC. August 6,1985
2700 P.G.A. BLVD. Report 13670
SUITE 104
PLM.BCH.GDNS. ,FL 33410 LAB X.D. 86119
Sample Received: 4/05/85 Collected By: YOUR REP,

Sample Designation:NAS C-3

REPORT OF ANALYSIS : METALS UNITS
CHROMIUM-E.P.TOXIC < 0.1 PPm
ARSENIC-E.P,TOXIC < 0.015 ppm
BARIUM-E.P.TOXIC < 0.1 ppm
MERCURY-E.P.TOXIC < 0.015 PpPm
CADMIUM-E.P,TOXIC < 0.1 ppm
SELENIUM-E.P.TOXIC < 0.1 Ppm
SILVER-E.P.TOXIC < 0.1 pPpm

< 0.1 ppm

.EAD—E .P.TOXIC

Analvses made in accordance with E.P.A., A.S.T.M., Standard
Methods or other approved methods.

Lawrence J. Korn
Laboratory Supervisor

Respectfully Submitted,
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GERAGHTY & MILLER, INC. August 6,1985
2700 P.G.A. BLVD. Report 13670
SUITE 104
PLM.BCH.GDNS.,FL 33410 LAB I.D. 86119
Sample Received: 4/05/85 Collected By: YOUR REP,

Sample Designation:NAS C-4

REPORT OF ANALYSIS : METALS UNITS
CHROMIUM-E.P.TOXIC < 0.1 Ppm
ARSENIC-E.P.TOXIC < 0.015 ppm
BARIUM-E.P.TOXIC < 0.1 Ppm
MERCURY-E,P.TOXIC < 0.015 ppm
CADMIUM-E.P.TOXIC < 0.1 PPM
SELENIUM-E.P.TOXIC < 0.1 Ppm
SILVER-E.P,.TOXIC < 0.1 Ppm
EAD-E.P.TOXIC < 0.1 ppm

Analyses made in accordance with E.P.A., A.5.T.M., Standard
Methods or other approved methods.

Respectfully Submitted,
® Q (] J/
- aﬂﬂﬁhfxbvuuL YA et

Lawrence J. Korn
Laboratory Supervisor
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