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EXECUTIVE SUMMARY

The U.S. Naval Station (NAVSTA) at Mayport, Florida is included
in the Navy’s Installation Restoration Program for the
investigation of past disposal sites. As part of this progranm,
an Initial Assessment Study was conducted by Environmental
Science and Engineering in 1986. Based upon this study and the
review by the Florida Department of Environmental Regulation,
10 sites were selected to undergo an Expanded Site
Investigation (ESI). E.C. Jordan Co. was contracted by the
U.S. Navy to complete the ESI at the facility. The purpose of
the ESI was to determine if specific toxic and hazardous
materials are present at suspected waste disposal sites and to
recommend additional studies, if necessary.

The ESI encompassed 10 areas on NAVSTA Mayport where -past
disposal practices were known or suspected to have occurred.
These areas include:

Site 1 Landfill A

Site 2 Landfill B

Site 4 Landfill D

Site 5 Landfill E

Site 6 Landfill F -
Site 8 Waste 0il Pit

Site 9 Fuel Spill

Site 13 01d Fire Training Area(s)
Site 14 Mercury/0Oily Waste Spill
Site 16 Transformer Storage Yard

The scope of work completed at these sites included: a review
of existing data; 7,300 linear feet of terrain conductivity
survey; 30 soil borlngs, 28 monitoring well installations;
collection of 4 surface water and sediment samples, 30
groundwater samples and 27 soil samples; analyses of soil and
water samples for EPA Method 624 compounds, priority pollutant
base/neutral compounds, priority pollutant acid extractable
compounds, priority pollutant pesticides, and PCBs, and
priority pollutant (water) or EPTOX (soil) metals; and
evaluation of hydrogeologic information and laboratory data.

Based on the information derived during this study, it is
concluded that an environmental risk assessment is warranted at
7 sites. This recommendation is based on the elevated levels
of either pesticides or priority pollutant metals found in
groundwater and surface water samples. In addition, Sites 13



and 16 are recommended for a Phase II ESI in order to complete
the physical and chemical understanding of these sites and
thereby verify the existence of groundwater contamination,
should it exist. Site 2 is recommended for remedial action due
to the concentration of PCB-1260 in soils exceeding the limit
established under the Toxic Substance Control Act.

ii
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TABLE 1-1
RESULTS OF CONFIRMATION STUDY RANKING SYSTEM
EXPANDED SITE INVESTIGATION
NAVAL STATION MAYPORT, FL

SITE CSRS
NUMBER SITE NAME YEARS OF OPERATION SCORE
1 LANDFILL A 1942-1960 15
2 LANDFILL B 1960-1964, 1979-1980 12

B 3 LANDFILL C 1963 : NR
4 LANDFILL D 1963~ 1965 8
5 LANDFILL E 1963-1966, 1974-1980 10
6 LANDFILL F 1981-1985 10
7 HAZARDOUS WASTE STORAGE AREA 1981-CURRENT NR
8 WASTE OIL PIT 1973-1978 26
9 FUEL OIL SPILL 1942-CURRENT 22 )
10 DEFENSE REUTILIZATION AND

MARKETING OFFICE STORAGE

YARD 1967-1980 NR
1 NEUTRALIZATION BASIN 1970-CURRENT NR
12 OILY WASTE PIPELINE 1942-CURRENT NR
13 *  OLD FIRE FIGHTING

TRAINING AREAS 1973-1982 NR
14 MERCURY/OIL WASTE

SPILL AREA 1977-CURRENT 21
15 OLD PESTICIDE AREA 1963-1964 NR
16 TRANSFORMER STORAGE YARD 19507 -CURRENT NR

NOTE: NR - NOT REPORTED
(SITE/WASTE CHARACTERISTICS DID NOT WARRENT RANKING)

SOURCE: ESE (1986)
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2. Bite Investigation (SI)/Remedial Investigations (RI).

These studies consist of_on-site investigations,
including physical and chemical analyses, to confirm
or deny the existence of contamination, to quantify
the extent of the problem, and to recommend necessary
corrective measures if contamination is present.

3. Feasibility Study (FS). This study involves the
selection of remedial alternatives based on costs,
environmental effects, and engineering responses.

4. Remedial Action (RA). This study identifies and
implements corrective actions to control and mitigate
contamination.

Under the NIRP a PA has been completed for NAVSTA Mayport by
Environmental Science and Engineering, Inc. (ESE) and a report
was submitted to the Navy in May of 1986 (ESE, 1986). The
report contains background information on chemicals which were
used at the Navy facility and on sites were chemical wastes
were known or suspected to have been stored or disposed. 1In
addition, a Confirmation Study Ranking System (CSRS) was used
to evaluate the severity of the potential problems at each
site. Sixteen sites (Figure 1-1) were initially identified in
the PA Report as areas where hazardous materials were suspected
of having been disposed of or spilled. Based upon the results
of the CSRS evaluation (Table 1-1) and on a review of the PA
Report by the Florida Department of Environmental Regulation
(FDER) and the U.S. Environmental Protection Agency, eight
sites were selected by the Navy for an Expanded Site
Investigation (ESI) (see Table 1-1).

On 9 September 1986, E.C. Jordan Co. (Jordan) was contracted by
the U.S. Department of the Navy, Southern Division, Naval
Facilities Engineering Command to develop a work plan and
conduct the ESI. Upon review of existing information by Jordan
and FDER comments to the PA (ESE, 1986), two additional sites
(Site 13 - 0ld Fire Fighting Training Area and Site 16 -
Transformer Storage Area) were included in the ESI by the Navy.

The ESI at NAVSTA Mayport was conducted from 8 September to
8 October 1987. An evaluation of the results of the field and
laboratory investigations is presented in Section 3.0.

2
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1.0 INTRODUCTION

In compliance with the Superfund Amendments and Reauthorization
Act (SARA) and Section 120 of the Comprehensive Environmental
Response, Compensation and Liability Act (CERCLA), a Naval
Facilities Engineering Command Interim Policy, dated 23 April
1987, stated that all future Navy restoration program
methodology and terminology will conform to that used by the
U.S. Environmental Protection Agency (USEPA). In addition, to
Ainsure consistency among the agencies within the Department of
Defense, the Navy has renamed its Navy Assessment and Control
of Installation Pollutants (NACIP) program, the Navy
Installation Restoration Program (NIRP). The discussion in
this report conforms to this directive, and appropriate
USEPA/NIRP terms are used. Corresponding NACIP project titles
and USEPA/NIRP terms are illustrated as follows:

NACIP Term USEPA/NIRP Term —

Preliminary Assessment/
Site Inspection

Initial Assessment Study

Confirmation Study -

Verification Step

Confirmation Study -
Characterization Step

Feasibility Study

Remedial Measures

Expanded Site Investigation

Remedial Investigation
Feasibility Study

Remedial Actions

1.1 BACKGROUND

The U.S. Naval Station (NAVSTA) at Mayport, Florida is included
in the Navy’s Installation Restoration Program. NIRP was
established to identify the presence of suspected contamination
at Navy and Marine Corps lands resulting from past operations
and, if needed, to institute corrective remedial actions. As
with the Comprehensive Environmental Response, Compensation and
Liability Act program, NIRP is implemented in four parts:

1. Preliminary Assessment (PA). This study consists of

a records search and personnel interviews to collect
and evaluate evidence supporting the ex1stence of any
potential contamination problems.

1
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1.2 PURPOSE

The purpose of the ESI is to:

1. determine whether or not specific hazardous. wastes
and constituents are present at the suspected waste
disposal sites;

2. evaluate the types and concentrations of contaminants
found and the potential for adverse impacts on human
health and the environment; and

3. recommend whether or not to proceed with additional

studies (e.g., remedial investigation, risk
assessment, etc). -

1.3 SCOPE OF WORK

The scope of work developed by Jordan and the Navy and reviewed
by FDER and USEPA was completed as follows:

1. compiled data consisting of a review of the
Preliminary Assessment Report (ESE, 1986) and
Geraghty and Miller Reports (1983, 1984, 1985);

2. developed a health and safety program'for field and
laboratory work;

3. developed a detailed work plan;

4. conducted 7,300 linear feet of terrain conductivity
survey at Sites 2, 4, 5 and 6;

5. conducted 30 test borings and installed 28
groundwater monitoring wells;

6. conducted in-situ permeability tests at monitoring
wells; '

7. conducted a level survey to establish vertical and
horizontal control of monitoring wells with reference
to a NAVSTA datum;

8. collected 4 surface water, 4 sediment, 30
groundwater, and 31 soil samples for laboratory
chemical analyses;

5
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10.

11.

6

analyzed soil and water samples for selected
parameters which included USEPA Method 624
constituents (volatile organics), priority pollutant
pesticides, priority pollutant base/neutral
extractable compounds, priority pollutant acid
extractable compounds, and EPTOX/total metals;

evaluated geologic and hydrogeologic information and
laboratory analytical data; and -
prepared a report to describe the methods, results,
and conclusions of the ESI and to recommend the need
for further study.
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2.0 EXISTING SITE CONDITIONS

2.1 ENVIRONMENTAL SETTING

2.1.1 Geography and Land Use

The U.S. Naval Station (NAVSTA) Mayport lies on the south bank
of the St. Johns River at its confluence with the Atlantic
Ocean (Figure 2-1). The station is approximately 15 miles east

of the Jacksonville central business district and 5 miles north

of the communities of Atlantic Beach, Neptune Beach and
Jacksonville Beach. The station is bounded on the east by the
Atlantic Ocean and on the north and northwest by the St. Johns
River (with the exception of the area adjacent to the City of
Mayport). Most of the station that is located west of Route
AlA and the area south of the magazines is comprised of coastal
marsh and tidal creeks.

The installation encompasses 3,401 acres, of which
approximately half (1,667 acres) is brackish marsh, sand spits,
beach (vegetated and nonvegetated), and dredge spoil areas.
Other land-use types on NAVSTA Mayport include regularly mowed
lawns, roadsides, and a golf course (527 acres); irregularly
mowed road and runway shoulders (420 acres); buildings and
pavement (387 acres); and managed forest (285 acres). The
station also has one 20 acre freshwater lake, Lake Wonderwood.

2.1.2 Physiography and Topography

NAVSTA Mayport is situated in the southeastern Coastal Plain
physiographic¢ province. The topography of the Coastal Plain in
northeastern Florida is controlled by a series of ancient
marine terraces which formed during the Pleistocene when sea
level was higher than at present (Leve, 1966). Seven terraces
are located in northeast Florida. Moving from west to east and
decreasing in elevation these terraces are the Coharie,
Sunderland, Wicomico, Penholoway, Talbot, Pamlico and Silver
Bluff terraces. NAVSTA Mayport lies upon remnants of the
Pamlico and the Silver Bluff terraces which form a low coastal
plain throughout most of the central and eastern part of
northeast Florida. Elevations of the plain range from slightly
above mean sea level to 25 feet above mean sea level (MSL).
These original terraces have been modified by sand dune
development, stream erosion, and especially by the dredging and
filling activities at NAVSTA Mayport.

The land surface exhibits little relief and elevations on
station range from about 0 to 30 feet above MSL. Many areas at
NAVSTA Mayport have been filled with dredge spoil resulting

7
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from the construction and maintenance of the turning basin.
The elevations of the runways are higher than most of the
surrounding land to provide drainage, and they serve as a
drainage divide between the southeast and northwest areas of
the station.

2.1.3 Climate

The climate at NAVSTA Mayport is subtropical, with extensive
marine influence. Rainfall in the vicinity of NAVSTA Mayport
averages 50.8 inches annually. The months of highest rainfall
are June through September, with average monthly precipitation
ranging from 5.28 to 7.19 inches. The months with lowest
rainfall are November through January, with mean monthly
rainfall amounts ranging from 1.95 to 2.99 inches.

Precipitation during the period of April through September
usually occurs as thunderstorms, with large amounts of rain
falling in a short period of time. Because of the station’s
proximity to the Atlantic Ocean, tropical storms are not
unusual. Tropical storms usually bring high winds and
prolonged rainfall and can quickly result in flooding of parts
of the station. The mean annual lake evaporation rate in the
area of NAVSTA Mayport is in excess of 50 inches. '

July and August are the warmest months at NAVSTA Mayport, with
an average temperature of 80.8 degrees Fahrenheit. January has
the lowest temperature, with a monthly average of 54.7 degrees
Fahrenheit. The mean annual temperature is 68.8 degrees
Fahrenheit. The temperatures are moderated by the marine
influence.

2.1.4 8oils

In the vicinity of NAVSTA Mayport soils consist predominantly
of sand, shells, and clay, with organic peats in the salt marsh
areas. The western area of the station has been built up by
-dredge spoil material from the St. Johns River and the Mayport
Basin. The dredge spoil materials range from sand to silt and
consolidation occurs slowly.

In accordance with the USDA, Soil Conservation Service (ScCS)
survey (SCS, 1978) for the City of Jacksonville, Duval County,
Florida, 11 soil types are recognized in the immediate vicinity
of NAVSTA Mayport. These soils can be placed into three
groups:

1. soils of the sand ridges;
2. soils of the tidal marsh; and
3. soils of the flatwoods.

5097MP0O8, TXT
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Soils of the sand ridges are sandy to a depth of 80 inches or
more and are well-drained, occurring on nearly level to
moderately steep terrain. At NAVSTA Mayport these soils cover
approximately two thirds of the station and have been filled or
reworked by dredging and earth moving operations. At the
station sand ridge soils are represented by Aquic
Quartzipsamments, Arents and sanitary landfill Arents; and
several soil series comprised of fine sand including Beach,
Mandarin fine sand, Fripp fine sand, and Canaveral fine sand

Aquic Quartzipsamments are sandy soils which are variable in
composition. Thicknesses range from 2 to 12 feet and under
natural conditions these soils have very rapid permeabilities.
Arents soils are nearly level, poorly drained soils that have
been altered by earth-moving operations. These soils are
typically 2 to 20 feet thick, variable in permeability, and
consist of mixed soil material, fine sand, sandy loam and sandy
clay loam. Sanitary landfill Arents soils are similar to
Arents but are distinguished by the fact that they overlie
sanitary landfill cells.

Beach soils consist of narrow strips of nearly level sand along
the Atlantic Ocean. Compositionally they are a mixture of
quartz sand, heavy minerals (i.e., rutile and ilmenite), and
seashell fragments. The Mandarin fine sand is a nearly level,
somewhat poorly drained soil found on narrow to broad rldges
slightly higher than the adjacent flatwoods. The soil is
composed of fine sand with organic coatings and exhibits
moderate to rapid permeabilities (ESE, 1986).

Fripp fine sand is gently sloping to sloping, excessively
drained soil on narrow to broad ridges along the Atlantic
Coast. Generally the surface 6 inches is fine sand which
changes to fine sand containing horizontal bands of black,
heavy minerals below 6 inches. Permeablllty is rapid
throughout the soil. Canaveral fine sand is a nearly level to
gently sloping, well to poorly drained soil on a broad ridge
near the Atlantic Coast. Permeability is very rapid and the
soil consists initial of fine sand which grades to a mix of
fine sand and shell fragments.

Essentially, soils of the tidal marsh make up the remainder of
the soils on NAVSTA Mayport and generally occur in broad
expanses of tidal marsh. On NAVSTA these soils are represented
by the Tisonia mucky peat which is underlain by clay. Soils
are nearly level, poorly drained, and permeability is rapld in
the peat and very slow in the clay

Soils of the flatwoods are sparse at NAVSTA Mayport and are
represented by the Wesconnet fine sand found within the tidal
marshes. This so0il occurs on nearly level to gently sloping
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terrain, is very poorly drained and is typically composed of a
thin black, fine sand layer underlain by fine sand.
Permeabilities are moderate to rapid (ESE, 1986).

2.2 REGIONAL GEOLOGY

In northeastern Florida, the distribution of sediments is
controlled by the Peninsular Arch and the Southeast Georgia
Embayment. NAVSTA Mayport lies at the boundary of this
embayment. More than 1,500 feet of Eocene and younger age
sediments were deposited in the region underlying the station.

The underlying geologic sequence consists of flat-lying
unconsolidated deposits of sands, silts and clays overlying a
thick sequence of marine carbonates (Figure 2-2). Essentially,
three discernible geologic units underlie the station:

1. surficial deposits which form a unit approximately
100 feet thick and are of late Miocene to Recent age;

2. Hawthorn Formation which is approximately 300 feet
thick and of middle Miocene age; and

3. marine carbonate sequences of the Floridan aquifer
which are of Eocene age and comprise a unit greater
than 1,000 feet thick.

These geologic units are described in more detail in the "
following sections.

2.2.1 8Surficial Deposits

The surficial deposits consist of sediments of upper Miocene
age and younger. These deposits can be divided into
undifferentiated sediments of Pleistocene and Recent age and
sediments of upper Miocene and Pliocene age. These sediments
were deposited in lagoon and estuarine environments. The
Pleistocene and Recent age sediments extend from the surface to
about 40 feet below land surface (BLS)- and comprise the shallow
aquifer. These highly variable sediments include sands, shelly
sands, coquina, silts, clay, and shell beds. The Upper Miocene
and Pliocene sediments consist of silty clays, clay, and clayey
sands. The contact between the Upper Miocene and Pliocene
deposits and the underlying Hawthorn Formation is an
unconformity marked by a coarse phosphatic sand and gravel bed
(Leve, 1966).

2.2,2 Hawthorn Formation

Lithologically the Hawthorn Formation is guite variable and
consists of calcareous, phosphatic sandy clays and clayey sands
interbedded with thin discontinuous lenses of phosphatic

11
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sand, phosphatic sandy limestone, limestone, and dolostones.
The limestone and dolostone lenses are thicker and more
prevalent near the base of the Hawthorn. The permeable sand
and limestone layers within the Hawthorn’s confining clays form
the secondary artesian aquifer. The Hawthorn Formation serves

~as a confining layer which separates the shallow aquifer from

the underlying Floridan aquifer. It lies unconformably above
the Ocala Group (Crystal River Formation).

2.2.3 Marine Carbonates (Floridan Aquifer)

The marine carbonate sequence which makes up the Floridan
aquifer beneath NAVSTA Mayport consists of the following
formations in descending order:

1. the Ocala Group which consists of the Crystal River
Formation, the Williston Formation and the Inglis
Formation; o -

2. the Avon Park Limestone;
3. the Lake City Limestone; and
4. the Oldsmar Limestone.

These formations range in age from the late Eocene Crystal
River Formation to the early Eocene Oldsmar Limestone.

The Crystal River Formation is a white to cream, chalky,
massive fossiliferous limestone and is the youngest Eocene
formation underlying NAVSTA Mayport. The Williston Formation,
which lies conformably between the overlying Crystal River
Formation and the underlying Inglis Formation, is a tan to buff
granular limestone. The Inglis Formation, of early late Eocene
age, is lithologically a tan to buff calcitic limestone which
is very similar to the Williston Formation (Leve, 1966).

The Avon Park Limestone of late middle Eocene unconformably
underlies the Ocala Group. It consists of alternating beds of
tan, hard, massive dolomite and brown to Cream, granular,
calcitic limestone. The Lake City Limestone unconformably
underlies the Avon Park Limestone and is early middle Eocene in
age. Lithologically it consists of alternating beds of white
to brown, chalky to granular limestone with lignite bands and
gray to tan dolomite. Below the Lake City Limestone is the
Oldsmar Limestone of early Eocene age. It consists of a cream
to brown, soft, granular limestone and cherty, glauconitic,
massive to finely crystalline dolomite (Leve, 1966).
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2.3 REGIONAL HYDROLOGY

2.3.1 Surface Water

NAVSTA Mayport is situated at the mouth of the St. Johns River,
on the south bank (Figure 2-3). The facility is bordered on
the east by the Atlantic Ocean and to the north and northwest
by the St. Johns River. To the south and southwest an
extensive tract of tidal marsh exists within the boundaries of
the facility.

The facility has one man-made, freshwater lake, Lake
Wonderwood, located in the on-base housing area. Lake
Wonderwood is approximately 20 acres in size and was created to
provide fill for the adjacent housing area. The lake has a
depth of approximately 20 feet and is used by facility
personnel as a recreation source.

The other dominant surface water feature on base is the turning
basin, i.e., Mayport Basin. The turning basin was constructed
during the early 1940s through dredging the eastern portion of
Ribault Bay. Dredge spoil was pumped behind the west bulkhead
to fill the old bay in order to elevate the land surface.
Subsequent maintenance dredge spoil has been used to fill in
other areas of the facility. oOriginally Mayport Basin was
dredged to a depth of 29 feet. 1In 1952 the basin was deepened
to a depth of 40 feet to provide access to larger ships.

Surface runoff from NAVSTA Mayport enters Mayport Basin, the
St. Johns River, Lake Wonderwood, Sherman Creek, Pablo Creek,
Chicopit Bay, and the Atlantic Ocean. The runways provide an -
artificial drainage divide between the northwest and southeast
portions of the facility. To the north, soils along the st.
Johns River tend to be very sandy and have high infiltration
capacities. In this area there exists little surface runoff
and few drainage features are evident.

To the south of the runways, soils are underlain by less
permeable deposits and the topography is flatter and lower in
elevation. The predominate drainage feature in this area is
Sherman Creek.

2.3.2 Surficial Aquifer

The surficial aquifer extends to a depth of approximately 70
feet below land surface (Causey and Phelps, 1978; Franks,
1980). It is comprised of unconsolidated deposits of sand,
shells and clay which vary in lithology, thickness, and
permeability throughout the facility. Causey and Phelps (1978)
report that the surficial aquifer over most of Duval County 1is
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composed of an upper and a lower zone which are separated by
deposits of lower permeability at a depth from 25 to 50 feet
below land surface. Franks (1980), however, found no evidence
of this confining bed in the area east of Jacksonville
Shipyard.

Throughout much of NAVSTA Mayport it is anticipated that
groundwater flow is radial towards the major surface water
features (Figure 2-4). These water bodies include the Atlantic
Ocean to the east, the St. Johns River to the north and west,
and Sherman Creek to the south. This general pattern is
disrupted in the vicinity of the dredge spoil area. Fill
activities in the past have resulted in a topographic high in
the northern one-third of the northeastern dredge spoil areas.
Groundwater elevations measured during this study indicate -
groundwater mounding is occurring under this topographic high.
During the field studies for the ESI, the southwestern dredge
spoil areas was receiving dredge material. This condition also
produced a groundwater mound as seen in the water level
measurements in monitoring well MPT-2-3 (Appendix A-7). A
third complicating factor in this area is the peripheral
drainage ditch. It is anticipated that the ditch provides a
discharge point and, thus, alters flow patterns.

Franks (1980) estimated the transmissivity of the primary
water-bearing sand and shell zone (35 to 55 feet BLS) of the
surficial aquifer to be 2,400 ft2/day (hydraulic conductivity
equal to 34 ft/day). Laboratory testing of a near surface
Shelby tube sample (8 to 10 feet BLS), obtained from the
landfill area, yielded a hydraulic conductivity of 3.8 ft/day
(Geraghty and Miller, 1984). Results from single-hole
permeability tests conducted during the present study indicate
that the hydraulic conductivity throughout much of the facility
exceeds 2.8 ft/day (the upper limit of the test procedure).

Geraghty and Miller (1984), citing the work of Causey and
Phelps (1978), report that groundwater in the surficial aquifer
at NAVSTA Mayport is fresh in the upper part but becomes
brackish below a depth of 40 feet (Table 2-1). This was also
confirmed by Frazee and McClaugherty (1979) in other areas near
NAVSTA Mayport. Frazee & McClaugherty (1979) found chloride
concentration to be less than 250 mg/l in samples obtained near
the water table. At depths greater than 50 feet, the chloride
concentration exceeded 4,000 mg/l. This condition should be
more pronounced near the coast and the St. Johns River.

2,3.3 Secondary Artesian Aquifer

The secondary artesian aquifer consists of sand and limestone
lenses interbedded in the clayey sands and sandy clays of the
Hawthorn Formation and is situated between the surficial

16
5097MP0O8 . TXT
FL.F0O



v-2 3uN9I4 90-2603| NGILVIS WAV BN

ILVYNIXOUddY

NOILYDILSIANI F1IS AAVYN IHL
A3aNVYdX3 dHIN 30 1IN3WLHYd3ad 'S'n 0 g t
m\wm_w:wam_mmmﬂ%w_ﬂ:wm ___ SISIINIIOS ¥ SHIINIONI . L4 E . - J.‘ .
3ovauns oLawozad| OO NVIOM DI Ivos A e N

. HITHD )
N NVPHYIMNS ;
1

E vauv 14
ISV 1334 NI

T T HO11d
— avod

.QZNGNJ




TABLE 2-1
WATER QUALITY IN THE SURFICIAL AQUIFER
EXPANDED SITE INVESTIGATION
NAVAL STATION MAYPORT, FL

WELL
DS=256

WELL DEPTH (FT)
CASING DEPTH (FT)
SAMPLING DATE

TEMPERATURE (CELCIUS)

pH

SPECIFIC CONDUCTANCE (umhos/cm)
CHLORIDE (mg/L)

HARDNESS, AS CACO3 (mg/L)
IRON (mg/L)

CALCIUM (mg/L)

MAGNESIUM (mg/L)

SODIUM (mg/L)

POTASSIUIM (mg/L)

SULFATE (mg/L)

STRONTIUM (mg/L) R

SOURCE: CAUSEY AND PHELPS (1978)

63
51
7/7/76

22.5
7.3
2250
452
290
0.09
74
21
420
18
16
0.5

NOTE: SEE FIGURE 2~5 FOR WELL LOCATIONS.



aquifer and the underlying Floridan aquifer. Spechler (1982)
noted that the most productive zone, a limestone layer in the
upper part of the Hawthorn, is notably absent in the Mayport
area. Water levels in the secondary artesian aquifer indicate
that groundwater flow in the Mayport area is towards the
northeast (Fairchild, 1972). Fairchild (1972) presents data on
water quality for the secondary artesian aquifer (Table 2-2).
In general, water quality is within state and federal
standards.

2.3.4 PFloridan Aquifer

The Florldan aquifer system is the principal source of fresh
water in northeast Florida. It is comprised in part or all of
the Oldsmar, Lake City and Avon Park Limestones, the Ocala -
Group, and a few discontinuous thin water bearing zones in the
lower portion of the Hawthorn Formation.

The Ocala Group is a homogeneous sequence of permeable,
hydraulically connected, marine limestone beds which contain
very few hard dolomite or limestone beds which restrict the
vertical movement of water. The Avon Park Limestone consists
almost entirely of hard, relatively impermeable, dolomite
confining beds and soft, permeable limestone and dolomite
water-bearing zones.

The top of the Floridan aquifer occurs at a depth of about 400
feet BLS at NAVSTA Mayport. Published transmissivities of the
Floridan aquifer in eastern Duval County range from
approximately 85,000 to 160,000 gpd/ft (Leve, 1968).

Geraghty and Miller (1983) report that groundwater in the
Floridan aquifer in the vicinity of Mayport is moving southward
toward areas of heavy pumpage along the coast. Floridan wells,
in the vicinity of NAVSTA Mayport, are under sufficient
artesian pressure to flow at the surface. This results in
upward hydraulic gradient between the Floridan and surficial
aquifer.

Water quality in the Floridan aquifer is potable in the Mayport
area, as shown in Table 2-3. The concentration of total
dissolved solids is approximately 400 mg/l1 and the
concentration of chlorides is around 25 nmg/1l.

2.4 POTENTIAL RECEPTORS

2.4.1 Water Supply Wells

The shallow groundwater and the surface water emanating
downgradient from NAVSTA Mayport are both potential pathways
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TABLE 2-2
WATER QUALITY IN THE SECONDARY ARTESIAN AQUIFER
EXPANDED SITE INVESTIGATION
NAVAL STATION MAYPORT, FL

WELL

PARAMETER DS=119A

WELL DEPTH (FT) 162
CASING DEPTH (FT) ?

SAMPLING DATE : 9/26/68
pPH 8.1
SPECTFIC CONDUCTANCE (umhos/cm) 442
CHLORIDE (mg/L) - 25
HARDNESS, AS CACO3 (mg/L) 182
CALCIUM (mg/L) 46
MAGNESIUM (mg/L) 16
SODIUM (mg/L) - 25
POTASSIUIM (mg/L) 4.7
SULFATE (mg/L) - 14
SILICA (mg/L) 55
BICARBONATE (mg/L) 228
FLUORIDE (mg/L) 0.9
NITRATE (mg/L) 0.3
PHOSPHATE (mg/L) 0
DISSOLVED SOLIDS (mg/L) 299

SOURCE: FAIRCHILD (1972)
NOTE: SEE FIGURE 2-5 FOR WELL LOCATIONS.



TABLE 2-3
WATER QUALITY IN THE FLORIDAN AQUIFER
EXPANDED SITE INVESTIGATION
NAVAL STATION MAYPORT, FL

SOURCE: GERAGHTY & MILLER (1984)

NOTE: SEE FIGURE 2-5 FOR WELL LOCATIONS.

WELL WELL

PARAMETER N=2 N-4
WELL DEPTH (FT) 1000 1000
CASING DEPTH (FT) 435 419
SAMPLING DATE 10/12/61 5/31/79
PH 7 7.6
ALKALINITY AS CaC03 (mg/L) 152 138
BICARBONATE (mg/L) - 138
TOTAL HARDNESS as CacCO3 (mg/L) 196 280
CALCIUM HARDNESS (mg/L) - 182
MAGNESIUM HARDNESS (mg/L) - 98
NON-CARBONATE HARDNESS (mg/L) 48 142
TOTAL SOLIDS (mg/L) 444 -
DISSOLVED SOLIDS (mg/L) - 394
SUSPENDED -SOLIDS (mg/L) - 11
CALCIUM (mg/L) e 35.3 72.83
CHLORIDE (mg/L) 21.3 22.2
IRON (mg/L) 0.2 0.4
MAGNESIUM (mg/L) 26.2 23.71
NITRATE (mg/L) - 0.04
POTASSIUIM (mg/L) - 2.53
SODIUM (mg/L)~ - 15.14
SODIUM & POTASSIUM AS Na (mg/L) 33.5 -
SILICA (mg/L) ' 1 22.2
SULFATE (mg/L) 74.2 129



fo; contaminant migration. However, neither of these are
utilized as sources of potable water because of undesirable
water quality.

The deeper Floridan aquifer is overlain by approximately 300
feet of the Hawthorn Formation which acts as a confining layer
and offers considerable protection from contamination.
Protection is further enhanced by an upward hydraulic gradient
from the Floridan to the surficial aquifer.

There are several Floridan aquifer wells located on and
downgradient of NAVSTA Mayport (Figure 2-5) which are used as
sources of potable water. Although the potential for
contamination of the Floridan aquifer is minimal, three things
should be considered:

1. Improper well construction could allow contaminated
surface and/or groundwater to travel down into the
Floridan aquifer.

2. Pumping for a long period of time, particularly
excessive pumping, could reverse the present gradient
and allow downward migration of contaminated water
into the Floridan.

3. Some downward migration does occur over very long
periods of time even through confining layers-i--—- -

2.4.2 Flora/Fauna

The primary potential receptors near NAVSTA Mayport are plants
and animals utilizing surface waters. Although these plants

and animals are the primary contaminant receptors, humans who
consume these organisms as a food source are also susceptible.

The coastal marsh vegetation is composed primarily of
glasswort, cordgrass, and needlerush, with false willow, wax
myrtle, and bluestem grass in the transitional and spoil bank
areas. Common fauna are marsh rabbit, raccoon, laughing gull,
ring-billed gull, herring gull, boat-tailed grackle, red-winged
blackbird, tree swallow, and the killdeer. Several types of
marine invertebrates are also present.

The dune and beach communities commonly have numerous live oaks
and other coastal hammock species, as well as the early
successional species, including railroad vine, ragweed, sea
oats, groundsel-tree, wax myrtle, greenbriar, and various
native grasses. Common fauna are the semipalmated plover,
killdeer, ruddy turnstone, herring gull, ring-billed gull,
laughing gull, royal tern, and the Caspian tern.
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.

The most common trees in the disturbed lands on station are
live oak, cabbage palm, and slash pine. Various shrubs,
grasses, and trees have been planted for landscaping purposes.
Wildlife species commonly present are mourning dove, rock dove,
cattle egret, meadowlark, blue jay, fish crow, northern

"mockingbird, American robin, European starling, house sparrow,

and gray squirrel.

Coastal hammock areas have a more diversified tree population
which includes cabbage palm, live oak, hickory, American holly,
sSweet bay magnolia, red maple, and red cedar. Other flora
include the wax myrtle, dahoon, pokeweed, devils-walkingstick,
saw palmetto, greenbriar, muscadive, poison ivy, pennywort,
sedges, and cinnamon fern. These areas are important to
wildlife species throughout the year, but are even more so

- during migration periods. Birds commonly present are the

red-billed woodpecker, common flicker, Carolina wren, blue jay,
gray catbird, and northérn mockingbird. : _
There are several endangered, threatened, and rare species of
animals present on and around NAVSTA Mayport. These are the
shortnose sturgeon, the eastern indigo snake, the Atlantic
loggerhead turtle, the Arctic peregrine falcon, the bald eagle,
the wood stork, the least tern, the southeastern kestrel, and
the West Indian manatee. The American alligator is also
commonly found and is classified as a species of special
concern. Numerous fish, crabs, and shrimp also occur in the
surface waters. These are food sources for humans and thus are
of particular concern with regard to contaminant levels.
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3.0 EXPANDED SITE INVESTIGATION

The Expanded Site Investigation (ESI) for NAVSTA Mayport
included the collection and evaluation of hydrogeologic and
chemical data obtained at 10 sites. The methods of
investigation and results are presented in this section of the
report.

3.1 EIXISTING DATA COMPILATION

Previous studies conducted by Environmental Science and
Engineering, Inc. (1986) and Geraghty and Miller, Inc. (1983,
1984, 1985) were reviewed prior to the preparation of the ESI-
work plan. Existing water quality data are presented in
Appendix A-1. Additional sources of regional geologic and
hydrogeology information also were reviewed. These sources
included publications by the U.S. Geologic Survey, Florida
Bureau of Geology, and St. Johns River Water Management
District.

3.2 BSUMMARY OF FIELD EXPLORATION AND SAMPLING PROGRAMS
= Ak uF TALLD LAPLORATION AND SAMPLING PROGRAMS

The exploration and sampling program at NAVSTA Mayport
consisted of a terrain conductivity survey, soil borings,
installation of monitoring wells, collection of soil and water
samples, laboratory chemical analyses, permeability testing,
and a level survey of monitoring wells. Borings, sampling, and
testing procedures were-conducted in accordance with the
protocols outlined in the approved Work Plan. Field sampling
techniques and sample tracking records are presented in
Appendix A-2 and A-3, respectively. Summaries of the
exploration and analytical programs completed during the ESI
for sites 1, 2, 4, 5, 6, 8, 9, 13, 14, and 16 are presented in
Tables 3-1 and 3-2, respectively. A more detailed discussion
of these programs is presented for each site in the following
discussion. '

3.2.1 Terrain Conductivity Survey

E.C. Jordan Co. conducted a terrain conductivity survey at the
Naval Station Mayport on 9 September 1987. The purpose of this
survey was to detect any high conductivity leachate plumes
which might be migrating from the landfills and to determine
whether the shallow aquifer is being intercepted by the
drainage ditch located between the landfills and outlying areas
(Figure 3-1).
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The survey was conducted in three areas (see Figure 3-1) and
consisted of five traverses on which measurements were taken
every 20 feet. The instrument used for this work was a Geonics
EM 31 Terrain Conductivity Meter. The instrument measures the
conductivity of underlying soil materials to a depth of
approximately 6 meters (20 feet). A total of 7,300 feet of
conductivity profiling was completed during this study. A
discussion of the results and individual profiles as well as
the conclusions and recommendations are given in Section 3.4.2.
Additional information on the principles and applications of
the terrain conductivity technique is contained in Appendix
A-4,

3.2.2 Boring and Monitoring Well Installations

Soil borings and monitoring well installations were completed
by Monitor Testing Corporation of Lakeland, Florida.
Twenty-eight monitoring wells were completed during the period
8 September through 25 September 1987. The purpose of the
borings was to obtain geologic information and analytical soil
samples. Borings were advanced using hollow stem-auger
techniques. Continuous split-spoon samples were taken from
ground surface to the water table, at which point, samples were
taken at 5-foot intervals to the bottom of the borings.

Auger flights and all down-hole tools were steam cleaned after
each boring to prevent cross contamination. ' In addition, split
spoons were decontaminated between samples using a soap and
potable water wash, potable water rinse, isopropanol rinse, and
a final deionized water rinse.

Groundwater monitoring wells were installed and sealed in the
completed boreholes. Monitoring wells were constructed with
2-inch ID PVC riser pipe and well screen having flush-threaded,
screw-type joints. Glue or other adhesive compounds were not
used to join pipe sections. The well screens range from 5 feet
to 10 feet in length and have 0.010-inch slots. The annulus
-around each screen was backfilled with 6/20 silica sand and
sealed a minimum of 0.5 foot above the slotted screen sections
with a 0.5 to 2-foot thick layer of bentonite. The remaining
portion of the annular space was tremie grouted with cement to
the ground surface.

Wells are equipped with a locking protective steel casing
cemented in the ground over the PVC riser pipe. The wells were
punmped to remove fine sediment and to develop a good hydraulic
connection between the wells and the geologic formation. The
drilling and installation procedures were monitored throughout
the duration of the subsurface exploration program. Logs of
the soil borings and monitoring well installation details were

29
5097MP08.TXT
FL.FO00 T



recorded by Jordan and are included in Appendices A-5 and A-6,
respectively.

Water levels measured at the monitoring wells during the
drilling and sampling activities are included in Appendix A-7.

--Elevations were surveyed at the monitoring well locations by

L.D. Bradley Land Surveyors between the period 16 September and
7 October 1987. The survey benchmark locations and elevations
are presented on Table 3-3 and are referenced to NAVSTA Mayport
datum.

3.2.3 Surface Water Sampling

Surface water samples were collected at four locations during
the week of 10 October 1987. The approximate locations of the
sampling stations are shown in Figure 3-2. The sampling was
conducted along the drainage ditch located at Sites 2, 4, 5 and
6. The samples were collected and analyzed for the compounds
specified in Table 3-2. -

3.2.4 Groundwater Sampling

Groundwater samples were collected from 30 monitoring well
locations during the period 28 September through 8 October
1987. The samples were subsequently analyzed for the presence
of suspected chemical wastes which, based on the Pa,
potentially may be dissolved and moving in groundwater (see
Table 3-2).

In-situ (rising-head) permeability tests and water level
measurements were completed at each monitoring well location
during the same period. Calculated hydraulic conductivities
for most wells exceeded the maximum value for single hole
aquifer tests (i.e., 10~3 cm/sec). Therefore, seepage
velocities could not be accurately calculated in this study.
The results of permeability tests are presented in Appendix
A-8,

3.2,5 Data Interpretation

Although the surficial aquifer at NAVSTA Mayport is classified
as a Class G-II water by the State of Florida, it is not now,
nor is it anticipated to be used as a potable water supply. In
fact, Franks (1980) determined that after only a short pumping
interval (i.e., 30 minutes) brackish water in the lower zone of
the surficial aquifer would rise in response to a reduction in
hydraulic head. With continued withdrawal this would seriously
degrade water quality in the upper zone of the surficial
aquifer.
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SUMMARY OF SURVEY DATA

TABLE 3-3

EXPANDED SITE INVESTIGATION

NAVAL STATION MAYPORT, FL

ELEVATION (FEET MSL)

PVC

PROTECTIVE

CASING

MPT-1-1
MPT-1-2
MPT-1-3

MPT-2-1
MPT-2-2
MPT-2-3
MPT-2-4
MPT-2-5
MPT-2-6
MPT-2-7$
MPT-2-7D
MPT-2-8
MPT-2-9§
MPT-2-9D
MPT-2-10
MPT-2-158
MPT-2-15D
S-4

$-5

MPT-8-1
MPT-8-2
MPT-8-3

MPT-9-1
MPT-9-2
MPT-9-3

MPT-13-1
MPT-13-2
MPT-13-3

MPT-14-1
MPT-14-2

372829.29M
372520.30N
372946 .43N

365498.53N
368573.62N
364604 59N
365010.89N
365958.23N
365492.42N
365926.52N
365934.16N
365838.59N
366127378
366127.69N
366392.03N
367580.438
367583.65N
364658.22N
365274100

366277 .63N
366254 3N
366355.75N

367075.58N
367004. 19N
367174.758

368004.28N

367476.28N

367740.75N

374861.04N
374681.41N

2202286.79¢
2202618.15E
2202888.96E
2199297.33¢
2199854 .83
2199038.5%E
2199894 .16
2200114.76€
2199779.50E
2197405.08E
2197403, 09€
2200144 .79E
2200345 . 64E
2200338.72E
2200333.83€
2200453.11E
2200446 .63E
2199526 .42E
2200179.02E

2204731.05€
2204968 .65E
2205070, 17E

2205228.88E -

2205467 .55E
2205510.14E

2202051.76E
2201306.64E
2200862.00€

2203770.89¢
2203726.03€

17.03
16.95
14.93

10.8
7.61
17.34
11.36
9.89
9.96
10.59
10.11
10.58
10.56
10.51
10.06
10.66
9.33
9.64
8.14

15.80
13.90
13.66

14.42
13.36
11.57

13.0%
10.46
10.46

7.43
8.45

17.01
16.93
14.92

11.25
7.57
17.34
11.33
9.81
9.84
10.56
10.06
10.50

1053 -~ .-

10.53
10.03
10.62
9.52
9.54
8.04

15.74
13.90
13.61

14.39
13.38
11.49

13.03
10.45
10.45

7.41
8.47
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For the reason stated, drinking water standards are not applied
in this study. 1Instead, USEPA ambient water quality criteria
for the protection of aquatic life in saltwater environments
are used. In that marine flora and fauna are the primary
receptors, the use of this saltwater criteria is applicable in
this analysis.

3.3 STUDY OF SITE 1 ~ LANDFILL A

Site 1 encompasses a former landfill which was operated from
1942 to 1960. The site is located east of the Mayport Basin
under an area currently occupied by Jacksonville Shipyards - a
tenant on NAVSTA Mayport (Figure 3-3). Site 1 occupied
approximately 4 acres and consisted of a series of trenches
approximately 15 feet wide, 400 feet long, and 8 feet deep.
The site received industrial and sanitary wastes during the
years of operation. These wastes included waste oils and
solvents, mercury lamps, asbestos, sulfuric acid, pesticide
cans, general garbage, and construction rubble.

3.3.1 Field Exploration and Sampling Plan

The exploration program at Site 1 consisted of the installation
of three monitoring wells and the collection of three soil
samples and three groundwater samples. A summary of the
laboratory program for Site 1 is presented in Table 3-2. The
location of the explorations is presented in Figure 3-3 and the
specific rationale for each monitoring well location is as
follows: ;

o MPT-1-1 is a shallow monitoring well located south of Site
1 and is upgradient of Site 1.

o MPT-1-2 is a shallow monitoring well located west of Site
1 and is downgradient of the landfill.

o MPT-1-3 is a shallow monitoring well located north of Site
1 and is downgradient of the landfill.

3.3.2 Hydrogeoloqy

The shallow surface soils at Site 1 consist mainly of fine
quartz sands. A thin clay layer (less than 1 foot thick) was
noted in each of the borings at a depth of 7 to 10 feet below
land surface (2 to 7 feet MSL). This thin clay layer slopes
downward towards the St. Johns River. Below this clay layer
lies a fine quartz sand to a depth of at least 17 feet BLS.

Water level measurements were obtained on four separate
occasions at Site 1 (see Appendix A-7). Data from 8 October
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1987 indicate an average hydraulic gradient across the site of
0.004 feet per foot (Figure 3-4). Groundwater flows north _
directly towards the St. Johns River which is located 600 feet
north of the site.

Based on the observed gradient on 8 October 1987, the lower
bound of the seepage velocity beneath the site was estimated
using:

v = K(dH/dl)/n
where,
Vv = seepage velocity (ft/day);
K = hydraulic conductivity (ft/day):
dH/dl = hydraulic gradient (ft/ft); and
n = effective porosity (dimensionless).

Assuming a conservative estimate of 0.25 for the effective
porosity and a value of the hydraulic conductivity of 2.8
ft/day (upper limit of test procedure), the seepage velocity
within the surficial aquifer is calculated to be something
greater than 0.04 ft/day. Due to the hydraulic conductivity
exceeding the aquifer test procedure upper limit, a more
accurate calculation of the seepage velocity can not be
obtained.

3.3.3  Chemical Distribution

The results of analyses of soil and groundwater samples
obtained at Site 1 are presented in Table 3-4. Chemicals at
concentrations equal to or greater than the reported detection
limit are shown in Figure 3-5. '

Soils - The pesticide 4,4’-DDE was detected at a concentration
of 58 ug/kg in the soil sample obtained from boring MPT-1-3.
This sample was collected at a depth of 5 to 7 feet below land
surface. No -other compounds were detected in any of soil
samples collected from this site.

Groundwater - The pesticide 4,4’-DDE was detected in
groundwater samples collected from both monitoring well MPT-1-2
(0.01 ug/l) and monitoring well MPT-1-3 (0.14 ug/l). The
duplicate sample collected from well MPT-1-3 also contained
4,4’~DDE at a concentration 0.07 ug/l.

The groundwater sample obtained from monitoring well MPT~1-3, .
contained total cadmium at 2.0 ug/l, while the duplicate sample
contained 1.0 ug/l total cadmium. Total lead was present in
the groundwater sample obtained from MPT-1-3 at a concentration
of 122 ug/1l, while the duplicate sample contained 26 ug/l.
Specific conductance increased in the downgradient direction
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TABLE 3-4

SUMMARY OF CHEMICAL ANALYSIS SITE 1
EXPANDED SITE INVESTIGATION
NAVAL STATION MAYPORT, FL

MEDIA PARAMETER MPT-1-1 MPT-1-2 MPT-1-3 MPT-1-3DUP
SO1L VOLATILE ORGANICS BOL BDL BDL
SEMIVOLATILE ORGANICS BOL BDL BDL
PESTICIDES & PCB’s
4,4!-DDE BDL BDL 58 ug/kg
TOTAL METALS BDL BDL BDL
GROUNDWATER VOLATILE ORGANICS BDL BDL BDL BDL
SEMIVOLATILE ORGANICS BOL BDL BOL BOL
PESTICIDES & PCBs
4,47 <DDE BDL 0.01 ug/l  0.14 ug/L 0.07 ug/L
TOTAL METALS
Cadmi um _- BOL BDL 2.0 ugsl 1.0 uwg/L
Lead BOL BDL 122 ug/l 26 ug/l
NOTE: BDL - BELOW DETECTION LIMIT (DETECTION LIMITS PRESENTED IN

APPENDIX A-9)
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(421 umhos/cm to 1,140 umhos/cm), while the PH decreased in the
downgradient direction (7.09 to 6.41).

Surface Water - No surface water samples were collected around
Site 1.

3.3.4 Evaluation of Chemical Distribution

Pesticides - The pesticide 4,4’-DDE was found in the
groundwater samples collected from monitoring wells MPT-1-2 and
MPT-1-3. It was also found in the soil sample collected at
boring MPT-1~3. The concentrations in groundwater, 0.01 and
0.14 ug/l, exceed the USEPA ambient water quality criteria of
0.001 ug/l for chronic exposure in saltwater environments.

Inorganics - Total cadmium, detected at 2.0 ug/1l in the
groundwater sample obtained from monitoring well MPT-1-3, is
below the USEPA ambient water quality criteria of 9.3 ug/l for
chronic exposure in saltwater. Total lead, detected at 122
ug/l in MPT-1-3, exceeds the USEPA ambient water quality
criteria of 5.6 ug/l for chronic exposure in marine
environments. The concentration of lead in the duplicate
sample (26 ug/l) collected from monitoring well MPT-1-3 also
exceeds the marine ambient water quality criteria of 5.6 ug/1
for chronic exposure.

3.3.5 Conclusions

Based on a review of available information from previous
studies and the findings from the Expanded Site Investigation
conducted by Jordan, the_following conclusions are made for
Site 1:

1. The shallow subsurface geology at Site 1 consists of
fine sands with a thin clay layer located between 7
to 10 feet below land surface.

2. The shallow groundwater at Site 1 flows north,
towards the St. Johns River.

3. The pesticide 4,4’-DDE was detected in low con-
centrations in both soil and groundwater at Site 1.

4. The concentrations of 4,4/-DDE in groundwater (0.01
ug/l and 0.14 ug/l) exceeded the USEPA ambient water
quality criteria of 0.001 ug/l for chronic exposure
in saltwater environments.

5. Lead was found in the groundwater at a concentration
(122 ug/1 and 26 ug/l) above the USEPA ambient water
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quality criteria of 5.6 ug/l for chronic exposure in
marine environments.

3.3.6  Recommendations

Site 1 is recommended to undergo an environmental risk
assessment due to the presence of 4,4’-DDE and lead in
groundwater. This study will focus on the risks to the primary
receptors in the marine environment that are associated with
the levels of contamination found in groundwater.

3.4 STUDY OF SITES 2, 4, 5, AND 6 ~ LANDFILL B, D, E, AND F

Site 2 is a former landfill that was operated as a trench and
fill landfill from 1960 to 1980. The site is located north of
the northeastern dredge spoil area (Figure 3-6). The area has
subsequently been covered with soil, paved and an ordnance
storage yard now occupies the site. The former landfill was
approximately 2 acres in size and consisted of a series of
trenches which were approximately 15 feet wide, 300 feet long
and 8 feet deep. The trenches are known to have intersected
the water table and combustible items floating on the water in
the trenches were burned daily. Items disposed of in the-
landfill included waste oils, other petroleum products, mercury
lamps, asbestos, sulfuric acid, pesticide cans, paints,
toluene, solvents, batteries, transformer oil, penetrants, and
general refuse.

Site 4 is the location of a former landfill that was operated
from 1963 to 1965. The site is located southwest of Site 2
(see Figure 3-6) and extends under the northwestern corner of
the northeastern dredge spoil area. Site 4 occupied
approximately 3 acres and consisted of several pits (eight are
estimated). Each pit was approximately 40 feet by 40 feet and
8 feet deep and intersected the water table. Items were dumped
into standing water contained in the pits. Waste disposal
included o0il, mercury, solvents, asbestos, acids, pesticide

“tontainers, paints, toluene, batteries, penetrants, sanitary

wastes, and construction rubble.

Site 5 is a landfill area that was operated as a trench and
fill landfill from 1974 to 1980. The site is located west of
Site 4 and north of NAVSTA Mayport’s southwestern dredge spoil
area (see Figure 3-6). The site consists of two adjacent areas
divided by a drainage ditch and encompasses approximately 11
acres. The trenches on this site were constructed with a
dragline and were approximately 15 feet wide, 750 feet long,
and 8 feet deep. These trenches intersected the water table
and wastes were disposed of into standing water. Wastes
disposed of at Site 5 are essentially identical to those
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disposed of at Site 2 and 4. 1In addition, Sites 2, 4, and 5
received an estimated 54,000 gallons of liquid industrial
wastes per year.

Site 6 is located south of Patrol Road and north of the
northeastern dredge spoil area (see Figure 3-6). The Site 6°
landfill was operational from 1966 to 1985. Originally the
site was a trench-fill operation, which after completion of the
fill and addition of soil cover a second on-surface disposal
operation occurred. The site encompasses approximately 24
acres and originally consisted of trenches that were 8 feet
deep, 15 feet wide and hundreds of feet long. Trenches
intersected the shallow aquifer and wastes were disposed of
into standing water. Items disposed of in the landfill were
the same as those from Sites 2, 4, and 5.

3.4.1 Field Exploration and Sampling Plan

Both groundwater and soil samples were collected at these
sites. Because of the shallow nature of the aquifer and the
potential for groundwater migration from Sites 2, 4, 5 and 6
into the drainage ditch which borders these sites, a surface
water sampling program was also established. Surface water and
sediment sampling stations are shown on Figure 3-2., 1In
addition, a terrain conductivity survey was conducted in an
effort to determine if a leachate plume was migrating beyond
the ditches. The results of this survey are discussed in— -
Section 3.4.2.

The soil boring and monitoring well installation program for --
Sites 2, 4, 5, and 6 consisted of 11 shallow soil borings and
three deep soil borings completed with monitoring well
installation. The location of the monitoring wells are
presented in Figure 3-6. Because of the unknown groundwater
flow direction, monitoring wells were installed in two phases.
This allowed for an initial estimate of the groundwater flow
direction to be made in order to optimize the locations of the
remaining wells.

Initially, five monitoring wells were installed around the
perimeter of the sites. After installation and development the
wells were allowed to stabilize.  Water levels in the five new
wells and two existing wells were then surveyed and plotted to
determine groundwater flow direction.

After the groundwater flow direction was determined the drill
rig returned to the landfills to complete the monitoring well
installation program. An additional nine monitoring wells were
installed, six shallow and three deep. These additional wells
were installed so that each site would have one upgradient well
and two downgradient wells. Three well clusters (MPT-2-7,
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MPT-2-9, and MPT-2-15) were installed so that groundwater
characteristics below a shallow clay layer could be examined.

The specific rational for each monitoring well location is as

follows:
Site 2

o MPT-2-5 is a shallow monitoring well located __
southwest of Site 2 and is upgradient of Site 2.

o MPT-2-95 is a shallow monitoring well (10 ft deep)
located north of Site 2 and is downgradient of
Site 2.

o MPT-2-9D is a deep monitoring well (25 ft deep)
located north of Site 2 and is nested with MPT-2-9S.
It is located downgradient of Site 2. :

o MPT~2-10 is a shallow monitoring well located north-
northeast of Site 2 and is downgradient of Site 2.

Site 4 |

o MPT-2-6 is a shallow monitoring well located
southwest of Site 4 and because of mounding in the
adjacent inactive (northeast) dredge spoil area the
well is downgradient of Site 4.

o MPT-2~8 is a shallow monitoring well located
northeast of Site 4 and because of mounding in the
adjacent inactive dredge spoil area the well is
downgradient of Site 4.

Site 5
© .- MPT-2-3 is a shallow monitoring well located
~ southwest of Site 5 and upgradient of Site 5.

o MPT-2-4 is a shallow monitoring well located
northwest of Site 5 and is downgradient of Site 5.

o MPT-2-1 is a shallow monitoring well located
northeast of Site 5 and is downgradient of Site 5.

Site 6

o MPT-2-7S is a shallow monitoring well (10 ft deep)
located southwest of Site 6 and is located upgradient
of Site 6 as well as upgradient to all sites.
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o] MPT-2-7D is a deep monitoring well (25 ft deep)

" located southwest of Site 6 and is nested with
MPT-2-7S. It is located upgradient of all sites and
was used with MPT-2-7S as a background well.

o MPT-2-2 is a shallow monitoring well located east of
Site 6 and is downgradient of Site 6.

o] MPT-2-15S is a shallow monitoring well (14 ft deep)
located north of Site 6 and is downgradient of Site
6.

o MPT-2-15D is a deep monitoring well (25 ft deep)
located north of Site 6 and is nested with MPT=-2-15S
and is downgradient of Site 6.

The depth of borings below ground surface ranged from 10 to 25
feet. Most of the shallow monitoring wells were 10 feet deep
while the deep wells were 25 feet deep. Well screens ranged
from 5 to 10 feet in length. Shallow well screens were set in
a predominately fine to medium grained sand with occasional
thin layers of coarse sand and shell fragments. The deep
monitoring wells were screened in a fine sand. Specific
information on monitoring well construction is presented in
Appendix A-6, :

One soil sample was collected from each shallow boring for
laboratory chemical analysis (see Table 3-2). The soil samples
were collected from the unsaturated soils just above the water
table. '

After final monitoring well installation, each monitoring well
was developed by pumping to provide a good hydraulic connection
between the well and surrounding aquifer. A groundwater sample
was collected from each new monitoring well and from the two
existing Geraghty and Miller monitoring wells (S4 and S5) for
submittal to a laboratory for chemical analysis (see Table
3-2).

The sediment and surface water sampling locations are presented
on Figure 3-6. The purpose of these samples was to assess the
possible impact the landfills may have on surface water in the
drainage ditches resulting from groundwater discharge.

3.4.2 Terrain Conductivity Survey

A terrain conductivity survey was conducted at NAVSTA Mayport
on 9 September 1987. The purpose of this survey was to
determine whether or not a leachate plume from Sites 5 and 6
extended beyond the surface water drainage ditch which borders
the sites.
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The survey was conducted in three areas (see Figure 3-1) and
consisted of five traverses with measurements taken every 20
feet. The instrument used for this work was a Geonics EM 31
Terrain Conductivity Meter, which measures the conductivity of
underlying soil materials to a depth of approximately 6 meters
(20 feet). A total of 7,300 feet of conductivity profiling was
completed during this survey.

As a consequence of the near surface elevation of brackish
groundwater, most conductivity readings were abnormally high.
It was therefore impossible to distinguish between any plume
which might be emanating from the sites and background
readings. A detailed discussion of the terrain conduct1v1ty
survey results is presented in Appendix 2A-4.

3.4.3 Hydrogeoloqy

During drilling operations a relatively uniform clay layer was
encountered at a depth of -1 to -4 feet Mean Sea Level (MSL).
It can generally be described as a stiff, dark olive clay
approximately 2 feet to as much as 6 feet thick. As indicated
by boring logs (see Appendix A-5), the clay layer is relatively
continuous across Sites 2, 4, 5, and 6 even though it was not
encountered in boring MPT-2-1. This is probably due to an
insufficient drilling depth.

As a result of encountering the clay layer, three additiomal
monitoring wells were installed to obtain information on the
hydrogeology and the presence of contamination in groundwater
below the clay. The general geology below the clay is a fine~
grained, gray to green sand with a thin clay to sandy clay
layer (approximately 2 feet thick) found at a depth of 25 feet
BLS.

From the ground surface to the top of the clay layer the
sediments are fine to coarse grain sands with shells and shell
fragments. These sands are generally 9 to 12 feet thick.
Occasional thin (1 to 2 feet) sandy clay layers were also
encountered in some borings (see Appendix A-5).

It is apparent that the clay layer, throughout much of the
area, is acting as confining layer (see water level data in
Appendix A-7). However, in monitoring wells MPT-2-7S8 and
MPT-2-7D the potentiometric surfaces are within 0.12 feet of
one another which suggests that the clay layer is a
semi~confining bed in this area.

Groundwater flow at Sites 2, 4, 5, and 6 is complex and is
heavily influenced by the elevated dredge spoil areas and the
surface water drainage ditch bordering the sites. Eleven
shallow groundwater monitoring wells were installed to
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determine the hydrogeologic picture of the surficial aquifer
beneath these sites. Water level data collected from these
wells indicate that groundwater mounding occurs in the vicinity
of both dredge spoil areas.

In the vicinity of the inactive dredge spoil area, groundwater
mounding is believed to be caused by the elevated ground
surface in the northern third of this spoil area. Differences
in elevations between the fill material within the dike and the
average surface elevation outside the dike is approximately 23
feet. This is sufficient to delay groundwater recharge and
produce mounding under the spoil area.

During the field program of this investigation, the
southwestern dredge spoil area was receiving dredge material
from the turning basin. This resulted in an artificial
groundwater mound under this spoil area, as shown in the
elevated water level measurements in monitoring well MPT-2-3.
It is anticipated that this condition will dissipate once
dredging ceases.

Because of the mounding of groundwater within the two dredge
spoil areas and the limited number of wells installed during
this phase of the project, a precise groundwater flow direction
is difficult to determine (see Figure 2-4). Groundwater
appears to be moving radially outward from the northern third
of the inactive dredge spoil area towards the perimeter surface
ditches. Also, groundwater under the active dredge spoil area
appears to be moving radially outward. Because of the mounding
of groundwater and the close proximity of surface water
ditches, groundwater flow is probable towards the ditch from
the mounded areas within the dredge spoil area. This surface
water drainage ditch flanks the sites on the northwest, north,
northeast, east and southeast (see Figure 3-6) and experiences
tidal influences of several feet.

3.4.4 8ite 2

3.4.4.1 Chemical Distribution. The results of the analytical
program for soils and groundwater at Site 2 are presented in
Tables 3-5 and 3-6, respectively. Chemicals present in
concentrations above detection limits are presented on Figure
3-7. o

Soils - Soil samples taken from around Site 2 had no detectable
levels of semivolatile organic compounds or priority pollutant
metals. Volatile organic compounds detected at Site 2 include
chlorobenzene at 44 ug/kg and toluene at 553 ug/kg, in sample

MPT-2-5DUP (0 to 2 feet BLS). Toluene was also present in the
soil sample obtained from boring MPT-2-5 at 72 ug/kg. PCB-1260
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was found in the soil sample collected from boring MPT-2-«9 (O
to 2 feet BLS) at a concentration of 2,576,000 ug/kg.

Groundwater - Groundwater samples collected from Site 2
contained no detectable levels of volatile organics,
organochlorine pesticides, or PCBs. Di-n-butyl phthalate was
found at 20 ug/l in the sample collected from monitoring well
MPT-2-9S. The only priority pollutant metal detected in
groundwater at Site 2 consisted of total lead at 2 ug/1 and 4
ug/1l in samples collected from monitoring wells MPT-2-5 and
MPT-2-10, respectively.

3.4.4.2 Evaluation of Chemical Distribution.

Volatile Organics - Chlorobenzene (44 ug/kg) and toluene (553 -
ug/kg) were detected in the soil at Site 2 but not in
groundwater. No criteria for these compounds in soils
currently exist.

Other Organics - The only semivolatile organic detected at Site
2 was di-n-butyl phthalate. This compound was found in the
groundwater sample collected from monitoring well MPT-2-95 at a
concentration of 20 ug/l. No criteria for this compound has
been established. PCB-1260 was detected in the soil sample
obtained from boring MPT-2-9 at 2,576,000 ug/kg. This
concentration exceeds the Toxic Substances Control Act (TSCA)
standard for removal of PCB contaminated soil of 50,000 ug/kg.
Priority pollutant pesticides were not detected in elther soil
or groundwater samples collected at Site 2.

Inorganics - Priority pollutant metals detected at Site 2
consist of total lead in groundwater samples obtained from
monitoring wells MPT-2-5 (2 ug/l) and MPT-2-10 (4 ug/l). These
levels do not exceed the ambient water quallty criteria of 5.6
ug/l for protection of aquatic life in marine environments as
set by the USEPA.

3.4.4.3 Conclusions. Based upon the review of existing
information and the findings of the Expanded Site
Investigation, the following conclusions are made for Site 2:

1. The surficial geology at Site 2 is comprised of a
fine to coarse sand containing traces of shells and
shell fragments. This deposit overlies a 2 to 3-foot
thick clay layer located approximately 11 feet BLS.

2. It is anticipated that the groundwater flow direction
in the surficial aquifer is north towards the
peripheral drainage ditch and is influenced by a
groundwater mound which has developed under the
northeastern dredge spoil area.
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3. Chlorobenzene (44 ug/kg) and toluene (553 ug/kg) were
detected in soils at Site—2. No criteria for these
compounds in soils currently exist.

4, Groundwater samples collected at Site 2 contained no
detectable levels of volatile organic compounds,
priority pollutant pesticides, or PCBs.

5. Di-n-butyl phthalate was detected at a concentration
of 20 ug/l in the groundwater sample collected from
MPT-2-95. No criteria for this compound has been
established.

6. The concentration of PCB-1260 in the soil sample
obtained from boring MPT-2-9 (2,576,000 ug/kg)
exceeds the TSCA standard for removal (50,000 ug/kg).

3.4.4.4 Recommendations. Although unrelated to operations at
Site 2, the elevated level of PCB-1260 in the soil sample
collected at MPT-2-9 warrants additional work under a remedial
action program. The intent of this program will be to assess
the extent of PCB contamination in the vicinity of monitoring
well MPT-2-9 and remove or treat the contaminated soil. It is
proposed that a radial grid be established and centered over
monitoring well MPT-2-9D. Samples will be collected at 50-foot
intervals along transects established in the four cardinal
directions and their half-points (i.e., north, northeast, east,
southeast, etc.). Soil samples will be collected in the 0.5 to
1.5 foot interval below land surface and analyzed for PCBs
using a field PCB test kit. Upon establishing the extent of
contamination, subsequent samples, collected at the boundary
points, will be submitted to the laboratory for analysis of
PCBs to verify field results.

3.4.5 Site 4

3.4.5.1 Chemical Digtribution. The results of the analytical
program for soil, groundwater, surface water, and sediment are
presented in Tables 3-5, 3-6, and 3-7 respectively. Chemicals
found in concentrations above their detection limit are shown
in Figure 3-7.

Soil - Soil samples obtained from Site 4 contained no
detectable levels of either semivolatile organics or priority
pollutant metals. Volatile organics detected include
chlorobenzene (37 ug/kg), toluene (232 ug/kg), and
1,1,1-trichloroethane (122 ug/kg). These compounds were
detected in soil sample MPT-2-8 (0 to 2 feet BLS). However,
none of these compounds were detected in the duplicate sample,
MPT-2-8DUP. Soil sample MPT-2-6 contained PCB-1260 at 990

ug/kg.
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Groundwater - No volatile organics, organochlorine pesticides
or PCBs were detected in groundwater from Site 4. Semivolatile
organics detected consisted of bis (2-ethylhexyl) phthalate (15
ug/1l) and 2,4-dimethylphenol (13 ug/l) in sample MPT-2-8.

Priority pollutant metals found in groundwater included total
cadmium (0.9 ug/l) and total lead (160 ug/l). Both metals were
observed in the sample obtained from monitoring well MPT-2-8.

Surface Water/Sediment. No volatile organics, semivolatile
organics, pesticides, PCBs or priority pollutant metals were
detected in either the sediment or surface water sample
collected at sampling station SD/SW-2.

3.4.5.2 Evaluation of Chemical Distribution. -

Volatile Organics - Volatile organic compounds were not
detected in groundwater samples obtained from Site 4 but were
present in soil samples. Chlorobenzene (37 ug/kg), toluene
(232 ug/kg) and 1,1,1-trichlorethane (122 ug/kg) were detected
in the soil sample obtained from boring MPT-2-8 but not in a
field duplicate of that sample. No criteria or standard exist
for either of these three compounds in soils.

Other Organics - The semivolatile organic compounds bis
(2-ethylhexyl) phthalate (15 ug/l) and 2,4-dimethylphenol (13
ug/l) were detected in groundwater at Site 4. No PCBs or
pesticides were detected in groundwater but PCB-1260 and
heptachlor were detected in soils. PCB-1260 was detected in
the sample obtained from boring MPT-2-6 at 990 ug/kg which does
not exceed the TSCA standard of 50,000 ug/kg for removal.
Heptachlor was detected in the soil sample obtained from the
field duplicate MPT-2-8 DUP at 6 ug/kg. No criteria or
standard exists for heptachlor in soils.

Inorganics - Soil samples collected from Site 4 contained no
detectable levels of priority pollutant metals. However,
groundwater contained both cadmium and lead. Groundwater
sample MPT-2-8 contained total cadmium at 0.9 ug/l which is
below the 9.3 ug/1l USEPA ambient saltwater quality criteria for
chronic exposure established by the USEPA. The same sample
also contained total lead at 160 ug/l which exceeds the USEPA
ambient saltwater quality criteria of 5.6 ug/l for chronic
exposure in marine environments. Groundwater sample MPT-2-5
also contained lead but the concentration of 2 ug/l is below
the USEPA ambient water quality criteria for chronic exposure
in marine environments.
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3.4.5.,3  Conclusions. Based upon the review of existing
. information and the findings of the Expanded Site
Investigation, the following conclusions are made for Site 4.
1. The surficial deposits at Site 4 consist of fine to
coarse sand with traces of shell fragments overlying
a dark olive clay layer starting at 10 feet BLS.

2. The groundwater flow direction in the surficial. .
aquifer at Site 4 is anticipated to be radial towards
the peripheral drainage ditch due to mounding of
groundwater under the northeastern dredge spoil area.

3. Volatile organics, semivolatile organics, pesticides
and PCBs detected in groundwater at Site 4 do not
exceed USEPA ambient water quality criteria for
chronic exposure in a marine environment.

4. Total lead detected in groundwater from sample
MPT-2-8 (160 ug/l) at Site 4 exceeds the USEPA
ambient water quality criteria of 5.6 ug/l for
chronic exposure in marine environments,

3.4.5.4 Recommendations. Due to the elevated concentration of
- total lead (160 ug/l) in groundwater which exceeds USEPA
ambient water quality criteria for chronic exposure in marine
environments, Site 4 is recommended to undergo an environmental
. risk assessnment.

3.4.6.1 Chemical Distribution. The results of the analytical
program for soil, groundwater, surface water, and sediment
samples collected at Site 5 are presented in Tables 3-5, 3-6,
and 3-7, respectively. Chemicals found in concentrations
greater than their laboratory detection limits are shown in
Figure 3=7.

—~850il - Soil samples obtained from Site 5 contained no
detectable levels of volatile organics, semivolatile organics,
organochlorine pesticides, or priority pollutant metals. The
only contamination detected in the soil at Site 5 was PCB-1260.
PCB-1260 was found at a concentration of 2,300 ug/kg in the
sample collected from boring MPT-2-1 (2-4 feet BLS).

Groundwater - Groundwater at Site 5 contained no detectable
levels of either organochlorine pesticides or PCBs. Volatile
organics detected in groundwater included benzene (1 ug/l) and
chlorobenzene (139 ug/l) in sample MPT-2-3. Semivolatile
organics detected in groundwater included di-n-octyl phthalate,
phenol, bis (2-ethylhexyl) phthalate, and 1,4-dichlorobenzene.
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Sample MPT-2-1 contained bis (2~ethylhexyl) phthalate at 14
ug/l. Sample MPT-2-3 contained 1,4-dichlorobenzene at 12 ug/l.
Di-n-octyl phthalate was detected in sampled MPT-2-4 and S-4 at
18 ug/1 and 16 ug/l, respectively. Sample MPT-2-4 contained
phenol at 10 ug/1l.

Priority pollutant metals detected in the groundwater samples
obtained from Site 5 include chromium and lead. Total chromium
(hexavalent) was detected at 100 ug/l in samples obtained from
monitoring wells MPT-2-4, S-4, and $-5. Total lead was
detected at 4 ug/l in sample MPT-2-1 and at 5 ug/1l in sample
S-4.

Surface Water/Sediment. The sediment sample collected at
station SD/SW-1 had no detectable level of any of the compounds
analyzed for. However, the corresponding surface water sample
contained trans-1,2-dichloroethene (6 ug/l), vinyl chloride (3
ug/l), 4,4’-DDD 20 ug/l), and total chromium (100 ug/1l).

3.4.6.2 Evaluation of Chemical Distribution —

Volatile Organics - No volatile organics were detected in soils
at Site 5 but groundwater contained both benzene (1 ug/l) and
chloroebenzene (139 ug/l) in sample MPT-2-3. Criteria for
chronic exposure limits in marine environment for these
compounds have not been establlshed by the USEPA.

Volatile organics were also detected in a surface water sample
(SW-1) obtained from a ditch which crosses Site 5. This sample
contained both trans-1,2~dichloroethene (6 ug/l) and vinyl
chloride (3 ug/l). A crlterla for chronic exposure in marine
environments for trans-1,2-dichloroethene and vinyl chloride
has not been established by the USEPA.

Other Organics. The pesticide 4,4’-DDD was detected in a
surface water sample collected from the drainage ditch which
crosses Site 5. Surface water sample SW-1 contained 4,4’-DDD
at 20 ug/l. This exceeds the USEPA ambient water quallty
criteria of 0.001 ug/l for chronic exposure in a marine
environment.

Inorganics. Both chromium and lead were detected-in .
groundwater at Site 5. Total lead was detected in Sample S-4
at a concentration of 5 ug/l. This concentration does not
exceed the USEPA ambient water quality criteria of 5.6 ug/l for
chronic exposure in marine environments. However, the
concentration of total chromium (hexavalent) found in samples
MPT-2-4, S-4, and S-5 was 100 ug/l which exceeds the USEPA
ambient water quality criteria of 50 ug/l for chronic exposure
in marine environments. Chromium was also detected in surface
water sample SW-1 at 100 ug/l which exceeds the USEPA ambient
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water quality criteria of 50 ug/l for chronic exposure in
marine environments.

3.4.5_.3

Conclusions. Based upon the review of existing

information and the findings of the Expanded Site
Investigation, the following conclusions are made for Site 5.

1.

56

The surficial deposit at Site 5 is comprised of a
fine to medium sand containing traces of shell
fragments. This deposit overlies a clay layer
located at approximately 10 feet BLS.

Groundwater flow in the surficial aquifer is
anticipated to be directed towards the drainage ditch
system located around the site. Flow is anticipated
to be influenced by mounding of groundwater which is
occurring under both-spoil areas.

Because of brackish groundwater and extensive dredge
and fill activity at NAVSTA, the terrain conductivity
survey produced no anomalous results which could be
interpreted as a leachate plume.

Volatile organics, semivolatile organics, pesticides
and metals in soils around Site 5 were not detected.
The concentration of PCB-~1260 found in the soil
sample collected from boring MPT-2-1 does not exceed
the TSCA criteria for removal.

Benzene (1 ug/l) and chlorobenzene (139 ug/l) were =
detected in the groundwater sample obtained from
monitoring well MPT-2-3. No ambient water quality
criteria for chronic exposure in marine environments
has been developed by the USEPA for these two
compounds.

Pesticides and PCBs were not detected in groundwater
at Site 5.

Total hexavalent chromium was reported at 100 ug/l in
three separate groundwater samples from Site 5. This
level exceeds USEPA ambient water quality criteria
(50 ug/1l) for chronic exposure in marine
environments.

Surface water sample SW-1 contained vinyl chloride (3
ug/l), trans-1,2-dicloroethene (6 ug/l), hexavalent
chromium (100 ug/l) and 4,4’-DDD (20 ug/l). The
concentrations of hexavalent chromium and 4,4’-DDD
exceed their corresponding USEPA ambient water
quality criteria of 50 ug/l1 and 0.001 ug/1l,
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respectively, for chronic exposure in marine
environments. No criteria for chronic exposure in
marine environments has been established for vinyl
chloride or trans-1,2-dichloroethene by USEPA.

3.4.6.4 Recommendations. Due to the elevated concentrations
of hexavalent chromium in groundwater and in surface water,
Site 5 is recommended to undergo an environmental risk
assessment. _

3.4.7 8ite 6

5Q4.7.1 Chemical Distribution. The results of the analytical

program for soil, groundwater, surface water, and sediment
samples collected at Site 6 are presented in Tables 3-5, 3-6,
and 3-7, respectively. Chemicals found in concentrations
greater than their laboratory detection limits are presented on
Figure 3-7. : -

Soils -~ The only contaminant detected in soils at Site 6 was
PCB-1260 (190 ug/kg) in the sample obtained at 0 to 2 ft BLS
from boring MPT-2-2. -

Groundwater - Groundwater samples collected from Site 6
contained no detectable levels of volatile organic compounds.
Semivolatile organic compounds detected at Site 6 include
acenaphthene (35 ug/l) in the sample obtained from monitoring
well MPT-2-2 and bis (2-ethylhexyl) phthalate (20 and 35 ug/l)
in samples MPT-2-15S and MPT-2-15S DUP. Heptachlor was
detected in the sample obtained from monitoring well MPT-2-158S
at 0.03 ug/l. 1In addition, total lead was found in the sample
obtained from monitoring well MPT-2-2 at 4 ug/l.

Surface Water/Sediment - The sediment sample collected at
station SD/SW-3 contained bis (2-ethylhexyl) phthalate at a
concentration of 1.4 ug/kg. The corresponding surface water
sample was found to contain 4,4’-DDE at 0.01 ug/l. No other
compound was detected in either the surface water or sediment

‘Sample collected at this station.

3.4,7.2 Evaluation of Chemical Distribution.

Volatile Organics - No volatile organics were detected in soil,
groundwater, surface water, or sediment samples collected at
Site 6.

Other Organics - Semivolatile organics detected in groundwater
at Site 6 include acenaphthene (35 ug/l) and bis (2-ethylhexyl)
phthalate (20 to 35 ug/l). Groundwater sample MPT-2-15S

contained heptachlor at 0.03 ug/l. This concentration exceeds
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the USEPA ambient water quality criteria of 0.0036 ug/l for

. heptachlor for chronic exposure in marine environments.
Surface water sample SW-3 contained 4,4’-DDE at 0.01 ug/1l.
This exceeds the USEPA ambient water quality criteria of 0.001
‘ug/1l for chronic exposure in marine environments. Soils from
boring MPT-2-2 contained PCB-1260 at 190 ug/kg. As
aforementioned, this concentration is below the TSca standard
of 50,000 ug/l set as a Clean-up level by the USEPA.

Inorganics - Total lead was detected at 4 ug/l in the
groundwater sample obtained from monitoring well MPT-2-2. This
concentration is below the USEPA ambient water quality criteria
of 5.6 ug/l for chronic exposure in marine environments.

3.4.7.3 conclusions. Based on a review of available
information from previous studies and the findings from the

Expanded Site Investigation conducted by Jordan, the following

conclusions are made for Site 6. _

1. The surficial geology at Site 6 is comprised of a
fine to medium sand with few shell fragments. This
deposit overlies a dark olive clay layer found at a
depth of approximately 10 feet BLS.

2. The groundwater flow direction in the surficial
aquifer under Site 6 is north towards the peripheral
. drainage ditch.
3. Concentrations of volatile organics, semivolatile

organics and total metals in groundwater at Site 6
are below USEPA ambient water quality criteria for
chronic exposure in marine environment, when
applicable.

4. Heptachlor was detected at 0.03 ug/1l in the
groundwater sample collected from MPT-2-15S and
exceeds the USEPA ambient water quality criteria
(0.0036 ug/l) for chronic exposure in a marine
environment.

5. PCB-1260 (190 ug/kg) detected in soil sample MPT-2-2
is below the TCSA criteria of 50,000 ug/kg.

6. Surface water sample SW-3, collected adjacent to Site
6, contained 4,4’-DDE at 0.01 ug/l. This
concentration exceeds ambient water quality criteria
of 0.001 ug/l for chronic exposure in marine
environments.

3.4.7.4 Recommendations. As a result of elevated
concentrations of heptachlor and 4,4’-DDE in water samples

o -
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collected around Site 6, this site is recommended to undergo an
environmental risk assessment to determine if the site poses a
threat to the marine environment.

3.4.8 Background Samples

Monitoring wells MPT-2-7S and MPT~-2-7D were used to obtain
background samples for Sites 2, 4, 5, and 6. No contamination
was detected in the soil sample obtained from boring MPT-2-7S.
Groundwater from the deep well, MPT-2-7D, contained bis
(2-ethylhexyl) phthalate at 28 ug/l and total lead at 0.2 ug/1.
The shallow well, MPT-2-7S, contained 4,4’-DDE at a
concentration of 0.01 ug/1.

The sediment sample collected from sampling station SD/SwW-B
contained no detectable levels of volatile organics or priority
pollutant metals. .

The pesticides 4,4’-DDD, 4,4’-DDE and 4,4’-DDT were detected in
the sediment sample collected at station SD/SW-B. Sediment
sample SD-B contained 4,4’-DDD and 4,4’-DDE at 9 ug/kg and 15
ug/kg, respectively. Sample SD-B DUP contained 4,4’-DDE and
4,4’-DDT at 36 ug/kg and 70 ug/kg, respectively.

3.5 8TUDY OF SITE 8 — WASTE OIL PIT AREA .
_—_______—_———-—-—.—____________ e

Site 8, the inactive waste 0il pit, is located in the western
portion of the waste o0il treatment facility (Figure 3-8). The
site originally consisted of a 0.2 acre pit excavated to a
depth of approximately 6 feet. Triangular in shape, the pit
was used from 1973 to 1978 to store waste oily bilge water
which was pumped to it directly from ships. 1In addition, the
site received waste oils and other substances mixed with waste
oil.

3.5.1 Field Exploration and Sampling Plan

The exploration program at Site 8 consisted of three soil
borings completed with monitoring well installation, three soil
samples and three groundwater samples. The location of these
explorations is presented in Figure 3-8 and the specific
rationale for each monitoring well location is as follows:

o) MPT-8-1 is a shallow monitoring well located southwest of
Site 8 and is upgradient of the site.

o MPT-8-2 is a shallow monitoring well located northwest of
Site 8 and is downgradient of Site 8.
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o MPT-8~3 is a shallow monitoring well located north of Site
8 and is downgradient of Site 8. ‘

One soil sample was collected from each boring for laboratory
chemical analysis. The soil samples were collected from the
unsaturated soils just above the water table. Upon well
completion and development, a groundwater sample was collected
from each for submittal to the laboratory. The analytical
program for samples collected at Site 8 is presented in Table
3-2.

Water level readings observed in the monitoring wells were used
to assess groundwater flow direction. Rising head tests were
conducted to determine hydraulic conductivity.

3.5.2 Hydrogeoloqgy

The shallow surface soils at Site 8 consist mainly of fine to
medium quartz sand. A thin (less than 0.5 feet) clay layer was
noted in boring MPT-8-1 at 15 feet BLS. This clay layer was
not noted in borings MPT-8-2 and MPT-8-3.

Water level measurements were collected on two occasions at
Site 8. Water level measurements in monitoring well MPT-8-3
were not used to assess flow direction due to the presence of
free product. Water level measurements obtained from
monitoring wells on Site 8 and Site 9, on 8 October 1987,
indicate an average hydraulic gradient of 0.01 feet per foot
across Site 8 (Figure 3-9). Groundwater flows north-northwest
directly towards the St. Johns River which is located
approximately 275 feet north of monitoring well MPT-8-3.

Assuming a conservative estimate of 0.25 for the effective
porosity of the so0il medium and a value for the hydraulic
conductivity of 2.8 ft/day (upper limit of aquifer test
procedure), the seepage velocity within the surficial aquifer
was calculated to be greater than 0.1 ft/day. Due to the
actual hydraulic conductivity exceeding the test procedure’s
maximum limit, a more accurate calculation of the Seepage
velocity can not be made.

3.5.3 Chemical Distribution

The results of the analyses on soil and groundwater samples
obtained at Site 8 are presented in Table 3-8. Chemicals at
concentrations equal to or greater than their laboratory
detection limits are presented on Figure 3-10.

So0il -~ Trichlorofluoromethane (Freon) was detected at a
concentration of 79 ug/kg in the soil sample collected from
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TABLE 3-8
SUMMARY OF CHEMICAL ANALYSIS SITE 8
EXPANDED SITE INVESTIGATION
NAVAL STATION MAYPORT, FL

MEDIA PARAMETER MPT-8-1 MPT-8-1DUP  MPT-8-2 MPT-8-3
SOIL VOLATILE ORGANICS
; Trichlorofluoromethane 79 ua/kg ~ BOL BDL
SEMIVOLATILE ORGANICS BOL BDL BDL B
PESTICIDES & PCB‘s BDL BOL 80L
TOTAL METALS BDL BDL BDL
GROUNDWATER VOLATILE ORGANICS BDL BDL BDL _
SEMIVOLATILE ORGANICS BDL BDL BDOL BDL
Bis(2-ethylhexyl)phthalate BDL BDL 143 ug/L BDL
Napthalene BDL BDL 46 ug/l BDL
Benzene BOL BOL 2 ug/L BDL
Ethylbenzene BOL BOL BOL 12 ug/l
PESTICIDES & PCBs 80L BDL BOL BDL
Endrine aldehyde BOL BDL BDL 0.05 ug/L

G-BHC BOL BDL 8DL 0.03 ug/1L

TOTAL METALS

Lead BDL 2 ug/l BDL 41 ua/L

NOTE: BDL - BELOW DETECTION LIMIT (DETECTION LIMITS PRESENTED IN

APPENDIX A-9)
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boring MPT-8-1 (7-9 ft BLS). No other chemicals were detected
in any of the three soil samples collected at Site 8.

Groundwater - Petroleum free product was observed in monitoring
well MPT-8-3. The thickness of this petroleum hydrocarbon
layer was measured and found to be approximately 0.9 feet.
Ethylbenzene was detected at 12 ug/l in the sample collected
from monitoring well MPT-8-3. Endrin aldehyde and G-BHC
(lindane) were also detected in the sample collected from
monitoring well MPT-8-3. Endrin aldehyde was found at 0.05
ug/l and G-BHC was detected at a concentration 0.03 ug/l. No
other organic compound was detected in this sample. However,
the high concentration of an unidentified hydrocarbon resulted
in the detection limits for both base/neutral and acid
extractable organics to be raised significantly (up to 250
times for base/neutral compounds). Total lead in the sample
obtained from monitoring well MPT-8-3 was found at 41 ug/l.

Naphthalene (46 ug/l), benzene (2 ug/l), and bis (2-ethylhexyl)
phthalate (143 ug/l) were detected in the groundwater sample
obtained from monitoring well MPT-8-2. The only chemical
detected in the sample collected from monltorlng well MPT-8-1
was lead. The concentration of total lead in a duplicate
sample was found to be 2 ug/l and in the other was below
detection.

3,5.4 Evaluation of Chemical Distribution_

Volatile Organics - Trichlorofluoromethane was found in the
soil sample collected upgradient of Site 8 but was not detected
in groundwater. Trichlorofluoromethane is a highly volatile
fluorocarbon chloride commonly known as Freon 11. Although no.
standards exist for this chemical, the concentration of 79
ug/kg is not expected to pose a 51gn1flcant threat to human
health or the environment. Benzene (2 ug/l) and ethylbenzene
(12 ug/l) detected in the groundwater samples from MPT-8-2 and
MPT-8-3 are indicative of petroleum contamination. No USEPA
ambient water quality criteria for chronic exposure in marine
environments exists for either of these compounds.

Endrin aldehyde (0.05 ug/l) and G-BHC (0.03 ug/l) were detected
in the groundwater sample collected from MPT-8-3. The
concentration of endrin aldehyde exceeds the USEPA ambient
water quality criteria of 0.0023 ug/l for chronic exposure in
marine environments. No corresponding criteria for chronic
exposure in marine environments has been established by the
USEPA for G-BHC.

Other Organics - Naphthalene and bis (2-ethylhexyl) phthalate
were detected in the groundwater sample collected from
monitoring well MPT-8-2. The naphthalene (46 ug/l) is
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indicative of petroleum contamination and bis (2-ethylhexyl)

phthalate is a constituent of plastics. Neither compound is

currently regulated and no ambient water quality criteria has
been established by the USEPA,

Inorganics - Total lead was detected at 2 ug/l in the
groundwater sample collected from monitoring well MPT-8-2.
This concentration is below the USEPA ambient water quality
criteria (5.6 ug/l) for chronic exposure in marine
environments.

3.5.5 cConclusions

Based on a review of available information from previous
studies and the findings of the ESI conducted by Jordan, the
following conclusions are made for Site 8:

1. The shallow subsurface geology at Site 8 consists of
permeable fine sands.
2. Shallow groundwater flows north, discharging into the
St. Johns River.

3. A layer of floating petroleum hydrocarbon product was
- Observed in MPT-8-3.

4, Benzene, ethylbenzene, naphthalene, and bis
(2-ethylhexyl) phthalate were detected in the
groundwater at low concentrations. No ambient water
quality criteria for marine environments has been
established by the USEPA for these compounds.

3.5.6 Recommendations

Due to the presence of free product in the vicinity of
monitoring well MPT-8-3 and an elevated concentration of
naphthalene and endrin aldehyde in groundwater, Site 8 is
recommended to undergo an environmental risk assessment to
assess any threat to the marine environment which might result
from contaminants migrating from the site.

3.6 STUDY OF SITE 9 - FUEL SPILIL AREA

Site 9, the fuel spill area, is located in the Naval Supply
Center (NSC) fuel farm and is north and west of Tank 201
(Figure 3-8). This site was recently identified from stained
soil samples obtained from a boring program which was part of a
construction plan. Although the source and quantity of fuel is
unknown, it is believed to have originated in the fuel farm
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area. It is suspected that the fuel is either JP-4, JP-5, or
diesel fuel-marine.

3.6.1 Field Exploration and Sampling Plan

The exploration program for Site 9 consisted of three soil
borings completed with monitoring well installation, three soil
samples, and three groundwater samples. The location of these
explorations is presented in Figure 3-8 and the specific
rationale for each monitoring well location is presented as
follows:

o MPT-9-1 is a shallow monitoring well located northeast of
Tank 203 and south of Tank 201 (south of Site 9) and is
upgradient of the suspected fuel spill area.

© - MPT-9-2 is a shallow monitoring well located northwest of
Tank 201 and is downgradient of the suspected fuel spill
area. h

o MPT-9-3 is a shallow monitoring well located northeast of

Tank 201 and is anticipated to be downgradient of the
suspected fuel spill area.

One soil sample was collected from each boring in the
unsaturated soil just above the water table and submitted for
laboratory chemical analysis. After monitoring well
installation and development, groundwater samples were
collected from each monitoring well and submitted to the
laboratory for chemical analysis. Water level measurements
observed in these wells, were used to assess the groundwater
flow direction beneath the site.

3,6.2 Hydrogeology

The shallow surface deposits at Site 9 consist mainly of fine

quartz sands with shells. Two thin clay lenses (less than 0.5
feet thick) were identified in boring MPT-9-1 at about 6 feet

BLS. The clay lenses were not identified in either MPT-9-2 or
MPT-9~3. Monitoring wells were screened in the fine to medium
sand with shells.

Water levels were measured in the monitoring wells twice during
the study. The water level measurements were used to calculate
a hydraulic gradient of 0.003 feet per foot across Site 9.
Groundwater flows north, directly to the St. Johns River which
is located approximately 30 feet north of MPT-9-2 and MPT-9-3.

Rising head tests were conducted on monitor wells installed
during this investigation. The upper limit for hydraulic
conductivity was calculated to be 2.8 feet day. Assuming a
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aquifer, the calculated seepage velocity for the surficial
aquifer exceeds 3 x 102 ft/day. Due to the actual hydraulic
conductivity exceeding the rising head test procedure upper
bound, a more accurate calculation of the seepage velocity can
not be made.

. conservative estimate of 0.25 for the effective porosity of the

3.6.3 Chemical Distribution

The results of the analyses of soils and groundwater obtained
at Site 9 are presented in Table 3-9. Chemicals which were
detected at concentration equal to or greater than the minimum
detection limit are shown in Figure 3-11.

Soil ~ Methylene chloride was detected at 186 ug/kg in the soil
sample collected from boring MPT-9-3 (6-8 ft BLS). This was
the only compound found above its detection limit in the soil
samples collected from Site 9. -

Groundwater - Naphthalene (120 ug/l) was detected in the

groundwater sample obtained from monitoring well MPT-9-2. No

other samples collected from monitoring wells at Site 9 had

detectable levels of any volatile or semivolatile organics.

The pesticides aldrin and 4,4’-DDE were detected at 0.07 ug/l

~and 0.04 ug/l, respectively, in the groundwater sample obtained

from monitoring well MPT-9-1. Total lead was detected in the

. groundwater samples from monitoring wells MPT-9-2 (2.0 ug/l)

and MPT-9-3 (3.0 ug/l). Total mercury (0.8 ug/l) was detected
in the groundwater sample collected from monitoring well
MPT-9-3.

3.6.4 Evaluation of Chemical Distribution

Volatile Organics - Methylene chloride (186 ug/kg) was found in
the soil sample obtained from boring MPT-9-3; however, it was
not detected in any of the groundwater samples taken from-Site
9. No criteria exists for this compound in soils.

—Other Organicg - Naphthalene (120 ug/l) was detected in the
groundwater sample collected from monitoring well MPT-9-2.
This concentration exceeds the target level for total
naphthalene (100 ug/l) set by FDER in Chapter 17-70, FAC. The
naphthalene is most likely a contaminant from a fuel spill.
The pesticides B-BHC (0.07 ug/l) and 4,4’~-DDE (0.04 ug/l) were
detected in the groundwater sample collected from monitoring
well MPT-9-1. The concentration for 4,4’-DDE is above the
USEPA ambient water quality criteria (0.001 ug/l) for chronic
toxicity to saltwater aquatic life. No ambient water quality
criteria for marine environments has been established by the
USEPA for B-BHC.
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TABLE 3-9 )

SUMMARY OF CHEMICAL ANALYSES SITE 9
EXPANDED SITE INVESTIGATION
NAVAL STATION MAYPORT, FL

MEDIA PARAMETER MPT-9-1 MPT-9-2 MPT-9-3
SOIL VOLATILE ORGANICS
Methylene Chloride BOL BDL 186 ug/kg
SEMIVOLATILE ORGANICS BOL BDL BDL
PESTICIDES & PCB’s BOL BDL BDL
TOTAL METALS BDL BDL BDL e
GROUNDWATER VOLATILE ORGANICS BDL BDL BDL

Naphthalene 8oL 120 ug/L BDL

PESTICIDES & PCB’s

Aldrin 0.07 ug/L BOL BDL
4,4'-DDE 0.04 ug/L BOL BDL

TOTAL METALS

Lead - BDL 2 ug/L 3 ug/L
Mercury BDL 80L 0.8 ug/L

NOTE: BDL - BELOW DETECTION LIMIT (DETECTION LIMITS PRESENTED IN
APPENDIX A-9)
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Inorganics - Concentrations of total lead (2 to 3 ug/1l) in
groundwater were detected at levels below the corresponding
USEPA ambient water quality criteria of 5.6 ug/l for chronic
exposure in marine environments. Total mercury detected in the
groundwater sample obtained from monitoring well MPT-9-3 was
0.8 ug/l and exceeds the USEPA ambient water quality criteria
(0.025 ug/l) for chronic exposure in saltwater environments.

3.6.5 Conclusions

Based on a review of available information from previous
studies and the findings of the ESI conducted by Jordan, the
following conclusions are made for Site 9:

1. The shallow subsurface geology at Site 9 consist of
permeable sands and shells.

2. Shallow groundwater flows north towards the St. Johns
River.

3. Naphthalene (120 ug/l) detected in a downgradient
groundwater sample is indicative of a petroleum spill
at the site. This concentration exceeds the FDER
target level (100 ug/l total naphthalenes) for
groundwater cleanup of petroleum contamination
established in Section 17.70.011(5) (a), FAC.

4, The concentration of the pesticide 4,4’-DDE (0.04
ug/l) in the upgradient well exceeds the USEPA
ambient water quality criteria (0.001 ug/l) for
chronic exposure in marine environments.

5. Mercury detected in the groundwater sample from
monitoring well MPT-9~3 (0.8 ug/l) exceeds USEPA
ambient water quality criteria of 0.025 ug/l for
chronic exposure in marine environments.

3.6.6 ﬁgcommendations

Site 9 is recommended to undergo an environmental risk
assessment due to the elevated level of total mercury which
exceeds USEPA ambient water quality criteria for chronic
exposure in marine environments.

3.7 STUDY OF SITE_13 ~ OLD FIRE TRAINTING AREA(S)

During a site visit on 26 August 1987, additional information
regarding the extent of the 0l1d Fire Training Area was brought
to Jordan’s attention. Aerial photos showed at least two
additional areas for fire training existed north of the one
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identified in the Initial Assessment Study. These three areas
are shown on Figure 3-12.

These sites were used as fire fighting training areas from 1973
to 1982. The areas are reported to have consisted of low,
earthen berms constructed on an abandoned asphalt runway.
Materials used in the training exercises included waste oil,
transformer oil, solvents, and fuels (JP-4, JP-5, AVGAS and
DFM). Fuels and other items not combusted during training
exercises remained in the pit or ran off the side of the
runway.

During new construction activities the southernmost fire
training area was disturbed to a depth of 4 to 6 feet for
construction of a new pipeline. The soils were spread over the
area and subsequently paved with asphalt as part of a parking
lot. It is not known what activities took place at the two
northernmost fire training areas. These sites are now covered
by a ramp area, a building, paved roads, parking areas, and
grass.

3.7.1 PField Exploration and Sampling Plan

The exploration program at Site 13 consisted of three soil
borings completed with monitoring well installations, three
soil samples, and three groundwater samples. The locations of
these explorations are presented on Figure 3-12 and the
specific rationale for each monitoring well location is as
follows:

o MPT-13-1 is a shallow monitoring well located northeast of
the northernmost fire training area and is downgradient of
Site 13.

o MPT-13-2 is a shallow monitoring well located southwest of

the center fire training area and northwest of the
southernmost fire training area. This well appears to be
in an upgradient position of the three training areas.

o MPT-13-3 is a shallow monitoring well located south of the
southernmost fire training area and is downgradient of
Site 13 and upgradient of the drainage ditch.

The depth of each borings was 10 feet below ground surface.
Well screens were 7 feet in length and set in fine to medium
grained sand. One soil sample was collected from each
monitoring well boring and submitted for chemical analysis.
Soil samples were taken in the unsaturated zone just above the
water table. Upon well development, a groundwater sample was
collected from each well and submitted for laboratory analysis.
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The analytical program for samples collected at Site 13 is
presented in Table 3-2, '

3.7.2_ Hydrogeoloqgy

Ground surface elevations across the site range from 7 to 10
feet MSL. Much of the site is now covered by roads, parking
lots, hangar pads, and building. A few grassy areas are
present within medians and around buildings.

Surficial geology at Site 13 is similar to that underlying
Sites 2, 4, 5, and 6. From the surface to around 0 to -2 feet

- MSL the soil is comprised of a fine to medium sand with

occasional shells and shell fragments. Below the sand lies a
stiff, dark olive clay. The thickness of the clay layer is
unknown but is at least 2 feet in places (see boring logs in
Appendix A-5). -

Water levels were measured on three occasions in the three
monitoring wells located around the site (see Appendix A-7).
This data plus inference made from local topography suggest
that groundwater is flowing in a radial pattern in the vicinity
of Site 13 (see Figure 2-4). Flow trends towards the turning
basin in the eastern portion of the site and towards the
drainage ditch network throughout the southwestern portion of
the site. Due to the paucity of data, no flow net could be
generated for this site.

3.7.3 Chemical Distribution

The results of analyses of soils and groundwater obtained at
Site 13 are presented in Table 3-10. Additionally, chemicals
which were detected at concentrations greater than their
corresponding laboratory detection limits are presented on
Figure 3-10.

Soil - No volatiles, semivolatiles, pesticides, PCBs or metals
were detected in any of the three analytical soil samples.

Groundwater - No volatile or semivolatile organics, pesticides,
or PCBs were detected in the groundwater samples collected at
Site 13. However, trace metals were detected in two samples.
Total lead was detected in the sample obtained from monitoring
well MPT-13-3 at 2 ug/l and total mercury was detected in the
sample from well MPT-13-1 at 5.3 ug/l.

3.7.4_Evaluation of Chemical Distribution

Volatile and Semivolatile Organics - Volatile and semivolatile

organic compounds were not detected in either the soil or
groundwater samples collected at Site 13.

74
5097MP0O8 . TXT
FL.FO0O




TABLE 3-10
SUMMARY OF CHEMICAL ANALYSES SITE 13
EXPANDED SITE INVESTIGATION
NAVAL STATION MAYPORT, FL

MEDIA PARAMETER MPT-13-1  MPT-13-2  MPT-13-3

SOIL VOLATILE ORGANICS BOL BOL BOL
SEMIVOLATILE ORGANICS BDL BOL BOL
PESTICIDES & PCB's BOL BDL BDL
TOTAL METALS - BOL BDL BOL

GROUNDWATER VOLATILE ORGANICS BDL BDL BDL
SEMIVOLATILE ORGANICS 8oL BOL BDL
PESTICIDES & PCB’s BDL BDL BDL

Lead BOL BDL 2 ug/L
Mercury 5.3 ug/L BDL BDL

NOTE: BDL - BELOW DETECTION LIMIT (DETECTION LIMITS PRESENTED IN
APPENDIX A-9)



Pesticides and PCBs - Pesticides and PCBs were not detected in
either soil or groundwater at Site—13. -

Inorganics ~ Priority pollutant metals were not detected in any
of the soil samples collected at Site 13. Total lead was
reported at 2 ug/l in the groundwater sample collected from
monitoring well MPT-13-3., This concentration is below the
ambient water quality criteria of 5.6 ug/l for chronic exposure
in marine environments set by the USEPA.

Total mercury was reported in the groundwater sample collected
from well MPT-13-1 at 5.3 ug/l which is above the ambient water
quality criteria of 0.025 ug/l for chronic exposure in marine
environments set by the USEPA.

3.7.5 Conclusions

Based on a review of available information from previous
studies and the findings of this Expanded Site Investigation,
the following conclusions are made for Site 13:

1. The subsurface geology consists of fine to medium
grained sands overlying a c¢lay of unknown thickness
(at least 2 feet thick).

2. The general groundwater flow direction in the
surficial aquifer can not be adequately assessed
based on the limited number of wells; "although it
appears to be radial in the vicinity of Site 13.

3. Volatile and semivolatile organics, pesticides, and
PCBs were not detected in either soil or groundwater.

4. Priority pollutant metals were detected in
groundwater but not soils. Mercury was detected at
5.3 ug/1 and lead was detected at 2 ug/l. The
concentration of mercury exceeds the USEPA ambient
water quality criteria (0.025 ug/l) for chronic
exposure in marine environments.

3.7.6  Recommendations

Due to the uncertainty of groundwater flow direction, the
presence or absence of contamination at Site 13 has not been
adequately verified. It is therefore recommended that a Phase
IT Expanded Site Investigation be conducted at this site. The
initial investigation under a Phase II study should involve the
installation of five piezometers in the configuration shown in
Figure 3-13. The intent of the piezometer installation program
will be to establish groundwater flow direction. Once
groundwater flow has been determined it is proposed that at
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least one additional monitoring well be installed at a position
downgradient of each of the three fire training areas. Upon
development, a groundwater sample will be collected from each
monitoring well for submittal to the laboratory. Chemical
analyses of the groundwater samples will be the same as the
present program (see Table 3-2).

3.8 STUDY OF SITE 14 ~ MERCURY/OILY WASTE SITE

Site 14 is located west of the Fleet Training Center, Buildings
No. 1456 and 1388 (Figure 3-14). The site consists of two
areas located in or adjacent to the concrete pad used for fire
fighting training activities. The first area was used to store
55-gallon drums containing a waste, mercuric nitrate solution:
The other area is located around an oil-water separator. This
separator removes oily wastes from wastewaters generated during
fire fighting training exercises. In the past the oil/water
separator was reported to have malfunctioned and contaminated
the soils directly behind Building 1456 with oils and oily
wastes.

3.8.1 Field Exploration and Sampling Plan

The exploration program at Site 14 consisted of two soil
borings completed with monitoring well installations, two soil
samples, and two groundwater samples. The location of these
explorations are presented in Figure 3-14 and the specific
rationale for monitoring well locations are presented below.

o MPT-14-1 is a shallow monitoring well located
north-northeast of the site and is downgradient of the
oil/water separator and upgradient of the St. Johns River.

o MPT-14-2 is a shallow monitoring well located north of
Site 14 and is downgradient of the fire training area and
upgradient of the St. Johns River.

One soil sample was collected from each soil boring in the
unsaturated soils above the groundwater table and was submitted
to the laboratory for chemical analysis (see Table 3-2).
Subsequent to monitoring well installation, a groundwater
sample was collected from each monitoring well and submitted
for laboratory chemical analysis (see Table 3-2).

3.8.2 Hydrogeology

The surficial deposits at Site 14 consist mainly of fine to
medium quartz sand with shells. The lithology in the vicinity
of monitoring well MPT-14-1 consists of fine to medium sand
with shells to a depth of 13 feet BLS. The lithology around
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well MPT-14-2 is fine sand with shells, to a depth of 10 feet
BLS, then changes to fine to medium sands with shells.

The St. Johns River is located approximately 150 feet north of
MPT-14-1 and MPT-14-2. The Atlantic Ocean is located
approximately 620 feet east of MPT-~14-1. The precise
groundwater gradient and flow direction cannot be determined
for Site 14 due to the fact that only two wells were installed
at the Site. However, it is anticipated that the shallow
groundwater at Site 14 discharges to the St. Johns River.

3.8.3 Chemical Distribution

Soil - No volatiles, semivolatiles, pesticides, PCBs or EPTOX
metals were detected in the soil samples collected at Site 14.

Groundwater - Total mercury was detected in monitoring well
MPT-14-2 at 1.8 ug/l. No other compound or element was

detected in either of the two groundwater samples obtained at
Site 14. ~—

3.8.4 Evaluation of Chemical Distribution

Mercury was the only contaminant detected in groundwater at
Site 14.  This concentration of total mercury (1.8 ug/l)
exceeds the USEPA ambient water gquality criteria of 0.025 ug/l
established for chronic exposure in marine environment.

3.8.5 Conclusions

Based on a review of the available information and the findings
of the ESI conducted by Jordan, the following conclusions are
made for Site 14.

1. The shallow subsurface geology consists of fine to
medium sand with some shells.

2. Although not well defined due to the number of
monitoring wells installed, the shallow groundwater
at Site 14 is anticipated to discharge to the St.
Johns River.

3. No volatile, semivolatile, organochloride pesticide,
or PCB compounds were detected in soils or
groundwater at Site 14.

4. The concentration of mercury found in the groundwater
at Site 14 exceeds the USEPA ambient water quality
criteria (0.025 ug/l) for chronic exposure in marine
environments. T
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3.8.6 Recommendations

Due to the presence of mercury in groundwater, Site 14 is
recommended to undergo an environmental risk assessment. The
intent of this study will be determine the potential impact on
marine flora and fauna in the St. Johns River resulting from
mercury migration from Site 14.

3.9 STUDY OF SITE 16 = TRANSFORMER STORAGE YARD

Site 16 is located in the NSC fuel farm on the east side of
Tank 204 (see Figure 3-8). The site is situated on an
abandoned runway and has been used since 1981 to store
out-of-service transformers. At the time of the site visit by
ESE approximately 30 non-PCB containing transformers were
stored in the area. Minor spills or leaks have been reported
to have occurred during storage at the site. It is unknown if
PCB transformers were stored in this area. During the time of
Jordan’s field visit and field exploration and sampling program
no transformers were found at this site.

3.9.1 Pield Exploration and Sampling Plan

The exploration program at Site 16 consisted of the collection
of two surface soil samples in the area immediately to the west
of the runway and in the direction of surface runoff. The
location of soil samples is presented in Figure 3-8. Soil
samples were submitted for laboratory chemical analysis (see
Table 3-2).

3.9.2 Hydrogeology

No monitor wells were installed at Site 16. However, due to
Site 16’s close proximity to Sites 8 and 9, it is anticipated
that the geology is similar to that found at Sites 8 and 9.
Shallow groundwater at Site 16 is anticipated to be moving
towards the St. Johns River, to the north.

3.9.3 Chemical Distribution

The results of analyses of soil samples collected at Site 16
are presented in Table 3-11. Chemicals detected at
concentration equal to or greater than their laboratory minimum
detection limit are shown in Figure 3-15.

Soil sample MPT-16-SS1 contained 4,4’-DDT (50 ug/kg), 4,4’-DDD
(3 ug/kg), and 4,4’DDE (8 ug/kg). Soil sample MPT-16-SS2
contained the pesticides 4,4/-DDT (16 ug/kg) and 4,4’-DDD (13
ug/kg). PCBs were not detected in either sample.
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TABLE 3-11
SUMMARY OF CHEMICAL ANALYSES SITE 16
EXPANDED SITE INVESTIGATION
NAVAL STATION MAYPORT, FL

MEDIA PARAMETER MPT-16-581 MPT-16-8S2 MPT-9-3

SEMIVOLATILE ORGANICS BOL 8DL BDL

4,41-0DT 50 ug/kg 16 ug/kg 186 ug/kg

4,42-DDD 3 ug/kg 13 ug/kg BOL

4,47 -DDE 8 ug/kg BDL BDL
TOTAL METALS - BDL BDL BDL

NOTE: BDL - BELOW DETECTION LIMIT (DETECTION LIMITS PRESENTED IN
APPENDIX A-9.
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3.9.4 Evaluation of Chemical Distribution

Elevated levels of 4,4’-DDT, 4,4’-DDD, and 4,4’-DDE were found
in the two surface soil samples collected at Site 16. The
concentration of these compounds are consistent with values _
derived at other sites and probably reflect a residual
concentration resulting from previous use of the insecticide.

3.9.5 conclusions

Based on a review of available information and the ESI
conducted by Jordan, the following conclusions are made for
Site 16:

1. The subsurface geology at Site 16 is anticipated to
consist of permeable sands and shells.

2. Shallow groundwater at the site is anticipated to
flow north to the St. Johns River.

3. Polychlorinated biphenyls (PCBs) were not detected in
the soils at Site 16.

4, The pesticide 4,4’-DDT and its degradation products
4,47’=-DDD and 4,4’-DDE were detected in elevated
levels in the soils at Site 16.

3.9.6 Recommendations

Site 16 is recommended for further study under a Phase II
Expanded Site Investigation due to elevated concentration of
DDT in the soils. The purpose of this additional work is to:
1) determine if the site has impacted the shallow groundwater,
and 2) determine if the pesticides are moving via stormwater
erosion. The proposed study includes the installation of three
monitor wells, the collection of five additional soil samples,
and resampling of monitoring well MPT-9-1 (Figure 3-16).

Groundwater Sampling. Monitoring wells will be installed in

the locations shown in Figure 3-16. These monitor wells and
MPT-9-1 will be sampled for EPA Method 608 pesticides. These
samples will serve to determine if the pesticides detected at
Site 16 have migrated downward to the groundwater and if so,

the extent of their movement.
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Soil Sampling. Soils samples will be collected from the top of
the water table at the three proposed monitor well locations.
These soil samples will determine if there is downward
migration of the pesticides through the soil. Additionally,
two soil samples should be collected from the ditch running
from Site 16 to MPT-9-1 as shown in Figure 3~16. These shallow
s0il samples will be used to determine if the pesticides at
Site 16 are migrating during storm events.
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4.0 SUMMARY

Based upon a review of available information and upon the
findings of the Expanded Site Investigation conducted by
Jordan, the conclusions made for Sites 1, 2, 4, 5, 6, 8, 9, 13,
14, and 16 can be summarized as follows:

8ite 1 - Landfill A

1. The shallow subsurface geology at Site 1 consists of
fine sands with a thin clay layer located between 7
to 10 feet below land surface.

2. The shallow groundwater at Site 1 flows north,
towards the St. Johns River.

3. The pesticide 4,4’-DDE was detected in low
concentrations in both soil and groundwater at Site
1.

4. The concentrations of 4,4’-DDE in groundwater (0.01
ug/l and 0.14 ug/l) exceeded the USEPA ambient water
quality criteria of 0.001 ug/l for chronic exposure
in saltwater environments. :

5. Lead was found in the groundwater at a concentration
(122 ug/1 and 26 ug/l) above the USEPA ambient water
quality criteria of 5.6 ug/l for chronic exposure in
marine environments.

8ite 2 - Landfill B

1. The surficial geology at Site 2 is comprisr of a
fine to coarse sand containing traces of - ls and
shell fragments. This deposit overlies -  .to 3-foot

-- -thick clay layer located approximately feet BLS.

o 2. It is anticipated that the groundwater_flow direction

in the surficial aquifer is north towards the
peripheral drainage ditch and is influenced by a
groundwater mound which has developed under the
northeastern dredge spoil area.

3. Chlorobenzene (44 ug/kg) and toluene (553 ug/kKg) were
detected in soils at Site 2. No criteria for these
compounds in soils currently exist.

4. Groundwater samples collected at Site 2 contained no
detectable levels of volatile organic compounds,
priority pollutant pesticides, or PCBs.
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Di-n-butyl phthalate was detected at a concentration
of 20 ug/l in the groundwater sample collected from
MPT-2-95. No c¢riteria for this compound has been
established.

The concentration of PCB~1260 in the soil sample
obtained from boring MPT-2-9 (2,576,000 ug/kg)
exceeds the TSCA standard for removal (50,000 ug/kg).

S8ite 4 - Landfill D

1.

The surficial deposits at Site 4 consist of fine to
coarse sand, with traces of shell fragments,
overlying a dark olive, clay layer starting at 10
feet BLS.

The groundwater flow direction in the surficial
aquifer at Site 4 is anticipated to be radial towards
the peripheral drainage ditch due to mounding of
groundwater under the northeastern dredge spoil area.

Volatile organics, semivolatile organics, pesticides,
and PCBs detected in groundwater at Site 4 do not
exceed USEPA ambient water quality criteria for
chronic exposure in a marine environment.

Total lead.detected in groundwater sample MPT-2-8
(160 ug/l) at Site 4 exceeds the USEPA ambient
saltwater quallty criteria of 5.6 ug/l for chronic
exposure in marine environments.

Site 5 = Landfill B

1‘

88

The surficial deposit at Site 5 is comprised of a
fine to medium sand containing traces of shell
fragments. This deposit overlies a clay layer
located at approximately 10 feet BLS.

Groundwater flow in the surficial aquifer is
anticipated to be directed towards the drainage ditch
system located around the site. Flow is ant1c1pated
to be influenced by mounding of groundwater which is
occurring under both spoil areas.

Because of brackish groundwater and extensive dredge
and fill activity at NAVSTA, the terrain conductivity
survey produced no anomalous results which could be
interpreted as a leachate plume. :

Volatile organics, semivolatile organics, pesticides,
and metals in soils around Site 5 were not detected.
The concentration of PCB-1260 found in the soil
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sample collected from boring MPT-2-1 does not exceed
the TSCA criteria for removal.

Benzene (1 ug/l) and chlorobenzene (139 ug/l) were
detected in the groundwater sample contained from .
monitoring well MPT-2-3. No ambient water quality
criteria for chronic exposure in marine environments
has been developed by the USEPA for these two
compounds.

Pesticides and PCBs were not detected in groundwater
at Site 5.

Total hexavalent chromium was reported at 100 ug/l in
three separate groundwater samples from Site 5. This
level exceeds USEPA ambient water quallty criteria
(50 ug/l) for chronic exposure in marine
environments.

Surface water sample SW-1 contained vinyl chloride (3
ug/l), trans-1,2-dicloroethene (6 ug/l), hexavalent
chromium (100 ug/l), and 4,4/-DDD (20 ug/l). The
concentrations of hexavalent chromium and 4,4’-DDD
exceed their corresponding USEPA ambient water
quality criteria of 50 ug/l1 and 0.001 ug/l,
respectively, for chronic exposure in marine -
environments. No criteria for chronic exposuré in’
marine environments has been established for vinyl
chloride or trans-1,2~-dichloroethene by USEPA.

Site 6 - Landfill ¥

1.

89

The surficial geology at Site 6 is comprised of a
fine to medium sand with few shell fragments. This
deposit overlies a dark olive clay layer found at a
depth of approximately 10 feet BLS.

The groundwater flow direction in the surficial
aquifer under Site 6 is north towards the peripheral
drainage ditch.

Concentrations of volatile organics, semivolatile
organics and total metals in groundwater at Site 6
are below USEPA ambient water quality criteria for
chronic exposure in marine environment, when
applicable.

Heptachlor was detected at 0.03 ug/l in the
groundwater sample collected from MPT-2-158 and
exceeds the USEPA ambient water quality criteria
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- (0.0036 ug/l) for chronic exposure in a marine
environment.

PCB-1260 (190 ug/kg) detected in soil sample MPT-2-2
is below the TCSA criteria of 50,000 ug/kg.

Surface water sample SW-3, collected adjacent to Site
6, contained 4,4’-DDE at 0.01 ug/l. This
concentration exceeds ambient water quality criteria
of 0.001 ug/l for chronic exposure in marine
environments.

Site 8 - Waste 0il Pit

1.

2.

The shaliow subsurface geology at Site 8 consists of
permeable fine sands.

Shallow groundwater flows north, discharging into the
St. Johns River.

A layer of floating petroleum hydrocarbon product was
observed in MPT-8-3.

Benzene, ethylbenzene, naphthalene, and bis
(2=-ethylhexyl) phthalate were detected in the
groundwater at low concentrations. No ambient water
quality criteria for marine environments has been
established by the USEPA for these compounds.

Site 9 - Fuel Spill Area

1.

2.

90

The shallow subsurface geology at Site 9 consist of
permeable sands and shells.

Shallow groundwater flows north towards the St. Johns
River.

Naphthalene (120 ug/l) detected in a downgradient
groundwater sample is indicative of a petroleum spill
at the site. This concentration exceeds the FDER
target level (100 ug/l total naphthalenes) for
groundwater cleanup of petroleum contamination
established in Section 17.70.011(5) (a), FAC.

The concentration of the pesticide 4,4’-DDE (0.04
ug/1l) in the upgradient well exceeds the USEPA
ambient water quality criteria (0.001 ug/l) for
chronic exposure in marine environments.

Mercury detected in the groundwater sample from
monitoring well MPT-9-3 (0.8 ug/l) exceeds USEPA
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. ambient water quality criteria of 0.025 ug/l for
. chronic exposure in marine environments.

-8ite 13 - 0ld Fire Training Areas

1. The subsurface geology consists of fine to medium
grained sands overlying a clay of unknown thickness
(at least 2 feet thick).

2. The general groundwater flow direction in the
surficial aquifer can not be adequately assessed
based on the limited number of wells; although it
appears to be radial in the vicinity of Site 13.

3. Volatile and semivolatile organics, pesticides, and

PCBs were not detected in either soil or groundwater.
4. Priority pollutant metals were detected in
groundwater but not soils. Mercury was detected at
5.3 ug/l and lead was detected at 2 ug/l. The
concentration of mercury exceeds the USEPA ambient
water quality criteria (0.025 ug/l) for chronic
exposure in marine environments.

Site 14 - Mercury/0ily Waste Site

. 1. The shallow subsurface geology consists of fine to
medium sand with some shells.

2. Although not well defined due to the number of
monitoring wells installed, the shallow groundwater
at Site 14 is anticipated to discharge to the St.
Johns River.

3. No volatile, semivolatile, organochloride pesticide,
or PCB compounds were detected in soils or
groundwater at Site 14.

4. The concentration of mercury found in the groundwater
at Site 14 exceeds the USEPA ambient water quality
criteria (0.025 ug/l) for chronic exposure in marine
environments.

Site 16 - Transformer Storage Yard

1. The subsurface geology at Site 16 is ant1c1pated to
consist of permeable sands and shells.

2. Shallow groundwater at the site is anticipated to
flow north to the St. Johns River.
@ 01
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3. Polychlorlnated blphenyls (PCBs) were not detected in
the soils at Site 1s6.

4. The pesticide 4,4’-DDT and its degradation products

4,4’-DDD and 4,4’-DDE were detected in elevated
levels in the soils at Site 16.

4.1 SUMMARY OF RECOMMENDATIONS

Table 4-1 presents a summary of recommendations for the 10
sites investigated under the ESI. Two sites, Sites 13 and 16,
are recommended for a Phase II Expanded Site Investigation in
that the presence or absence of groundwater contamination has
not been adequately verified. Site 2 is recommended for a
remedial action program due to the concentration of PCB-1260 in
soil exceeding the Toxic Substances Control Act standard for
removal. The remaining sites are recommended to undergo an
environmental risk assessment as a result of elevated levels of
various priority pollutants in groundwater or surface water.

4.2 PRELIMINARY HRS_ SCORES

Table 4-2 presents the preliminary hazardous ranking system
(HRS) scores for the 10 sites investigated during the ESI.
Tabulation sheets used to develop the HRS scores are presented
for each site, in Appendix A-11. As presented in Table 4-2,
scores range from 4.52 at Site 9 to 13.1 at Site 5.
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TABLE 4-1

SUMMARY OF RECOMMENDATIONS
EXPANDED SITE INVESTIGATION
NAVAIL STATION MAYPORT, FL

REASON or

SITE RECOMMENDATION CHEMICAL(S) of CONCERN

1- Risk Assessment 4,4’-DDD, Lead in Groundwater

2 Remedial Action PCB-1260 in Soil

4 Risk Assessment Lead in Groundwater -

5 Risk Assessment Vinyl chloride in surface water/
Chromium in Groundwater

6 Risk Assessment Heptachlor in Groundwater

8 Risk Assessment Groundwater

9 Risk Assessment Napthalene in Groundwater

13 Phase II ESI Release to groundwater not
verified

14 Risk Assessment Mercury in groundwater

16 Phase II ESI Release to groundwater not

verified



TABLE 4-2
PRELIMINARY HRS SCORES
EXPANDED SITE INVESTIGATION
NAVAL STATION MAYPORT, FL

SITE PRELIMINARY
HRS SCORE
SITE 1 9.45
SITE 2 10.14 )
SITE 4 9.87
SITE 5 N 13.10
SITE 6 12.09
SITE 8 6.73
SITE 9 4.52
SITE 13 . - 9.05
SITE 14 : 8.22

SITE 16 8§.98
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APPENDIX A-1l

Summary of Existing Chemical Data
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" APPENDIX A-2

Field Sampling Techniques



. Soil Sampling

During the period of September 9 through September 24, 1987,
E.C. Jordan personnel performed the task of collecting soil
samples from 28 monitoring well installations at Mayport Naval
Station for further chemical analysis to be performed by
Pioneer Laboratory. Split-spoon sample collection procedures
were conducted in compliance with both the Florida Department
of Environmental Regulation’s and E.C. Jordan’s Quality — -
Assurance Plan for the collection and analysis of samples.

A .split-spoon sampler was used to sample the soils from each of
the. 28 borings. Jordan’s drilling supervisor took charge of
the sampling device as soon as it was withdrawn from the
borehole. The spoon was opened and the sample was collected
and documented employing the procedures outlined below:

1. The soil was scanned with a photoionization meter and the
value was recorded. Also, the length of the recovered
sample was measured and recorded.

2. The samples were visually examined and classified using
the Unified Soil Classification Systenmn.

. 3. Samples chosen for chemical analysis were removed and
placed in appropriate sampling containers using a clean,
\ stainless steel spatula. Samples that were to be analyzed
. for VOAs were placed in a 2-ounce wide-mouth glass jar and
capped immediately. The sampling jar was filled to
capacity to minimize volatilization of the sample into the
container headspace. Soils intended for other types of
analyses were placed in the appropriate container and
capped.

4. The remainder of the samples were placed in l1l2-ounce soil
jars intended for use as headspace photoionization
measurement and achieved.

5. All excessively disturbed or loose material found in the
sampler that was not representative of the interval sample
was discarded at the boring site location.

6. The sampling device was decontaminated with a soap water
bath, tap water, isopropanol and rinsed with distilled
water. -

In some instances, samples from a given boring were not
prepared for chemical analysis. In these instances, step 3 of
the procedure listed above was omitted and the sample placed in
a soil jar. :

Immediately after the samples were collected, the jars were
labeled, prepared for shipping and placed on ice in a cooler.
. The chain-of-custody procedures were initiated and the boring
log was updated by Jordan’s drilling supervisor. Boring logs
are usually completed by the driller but to ensure completeness



and documentation, a separate boring log was compiled by
Jordan’s drilling supervisor. The boring logs include the
interpretations of subsurface materials and conditions
encountered, sampling locations, and other notes pertinent to
the boring procedures. The drilling supervisor’s boring log
was completed in a site field book and later transferred to a
boring log form.

Considerable care was exercised by the sampler while collecting
samples for analysis. Some methods to assure that high quality
samples were collected are described below:

1. Samples were collected from undisturbed soil below the
auger. This was accomplished by monitoring or checking
the drill crew’s measurements, observing the sampling
process and examining the sample once it was retrieved.

2. Portions of the sample that may have become contaminated
by contacting the auger were carefully removed and
discarded. N

Procedures employed to prevent cross—-contamination during test
boring sampling operations included the following:

1. Samples were taken immediately after the boring was
advanced to the desired sampling elevation.

2. The sampling tools were decontaminated prior teo taking
each sample.

3. The drilling contractor was not permitted to use o0il,
grease or other petroleum based lubricants on the drill
rods, auger or sampling tools.

Two additional soil samples were taken at Site 16. A stainless
steel bucket hand auger was used to collect the samples.
Procedures employed, as well as the sample jars used, were
identical to those already mentioned.

Groundwater Sampling

Labels supplied by Pioneer Laboratory were filled-out in the
field for each groundwater samples. Each groundwater sample
consisted of a set of bottles which included two 40-milliliter
vials for volatile organic compounds, two 1l-liter amber glass
bottles for semivolatile organic compounds, and one 2-liter
plastic bottle for metals. Each sample was analyzed for the
parameters selected for the project. The pH, temperature and
specific conductance of each sample, except MPT-8-3 which
contained free product, were determined in the field using a
Tripar analyzer.

Monitoring and sampling of groundwater wells proceeded from the
upgradient or background wells to the dowgradient or



sampling procedure was as follows:

. contaminated wells, as well as this could be determined. The

1'

After unlocking the well and removing the well cap, the
static water level in the well and the depth to the well
bottom to the nearest 0.0l1 foot was then measured using
the electronic water level meter and recorded. The
distance between the ground and the top of the protective
casing with the 1id open was also measured and recorded.
Upon removal, the water level wire was rinsed with
laboratory-grade isopropanol and then distilled water.

The volume of stagnant water in the well was then
calculated. Volume in gallons equals the length of the
column of water in feet in a 2 inch well times 0.1632
(Halliburton Cementing Tables, 1981).

Following the measurements and calculations described above,
sampling commenced in the following sequence:

1.

2.

Each of the 28 monitoring wells was purged using a 24-inch
clear teflon bailer attached to a monofilament line.

Monitoring of in-situ parameters included temperature, pH,
and specific conductance as well as measuring the volume
of water being removed from the well. The in-situ .
parameters were monitored in a beaker using a Tripar™ "~ =~
analyzer. Purging of the standing well water was
considered complete when either of the following was
achieved:

a. a minimum of three well volumes was purged, and in-
situ parameters stabilized (up to 5 volumes):; or

b. the well was pumped dry.
The in-situ parameters were then recorded.

After purging, the well was allowed to recover before
sampling to allow for the settling of suspended particles.
The bailer was lowered to the top of the water column for
sample collection.

Samples were then collected filling the metals sample
bottle first so that the clearest water could be obtained.
One semivolatile organic compounds (SVOC) bottle (1 liter)
was then partially filled and then the two 40-ml VOA’s
were filled. The remainder of the first SVOC bottle was
then filled before the last SVOC bottle was filled.

All samples were filled directly from the bailer with as
little agitation as possible.



8.

The bailer was then removed from the well and
decontaminated with both isopropyl alcohol and distilled
water. It was rinsed with both distilled water and
isopropyl alcohol as needed.

The sample data record was completed at a later date from
the appropriate information recorded in the field log
book.

The well cap and lock were then secured.

Surface Water Sampling

Surface water samples were collected for analysis to
characterize the surface water surrounding Sites 2, 4, 5, and

6.

1'

""3.

The samples were taken in the following manner:

Samples were collected from the surface water body by
immersing the sample bottle. All surface water samples
were collected from tidally influenced ditches around
Sites 2, 4, 5, and 6. The samples were collected upstream
of the sampler with the opening of the sampling device
oriented upstream but avoiding floating debris. Samples
SD/SW-1, SD/SW-2 and SD/SW-B were collected from the bank
of the ditch. Sample SD/SW-3 was collected while standing
in the ditch.

The following parameters were measured in the field:

a. temperature measurement;
b. PH measurement; and
c. specific conductance measurement.

Measurements were taken in the same manner as groundwater
measurements. This information was recorded in the log
book, sample labels were completed and chain-of-custody
procedures initiated.

The sample data record was completed at a later date from
information recorded in the log book.

Duplicate Samples and Trip Blanks

Duplicate samples and trip blanks were used in order to assure
laboratory quality assurance. Duplicate samples were collected
and handled identically to other field samples. A brief
summary of the collection is summarized below:

o all surface water and groundwater duplicates were
col- lected identically to the method used for
regular samples;

o duplicate samples were collected at the same time as
the other samples and were preserved, handled, and
transported the same way; -

[ -



in the situation of a soil duplicate sample, the
sample was taken from the same depth interval as the
original sample but from an adjacent boring.

trip blanks were prepared in the laboratory before
the sampling event and were handle just like any
water sample collected for volatile organic analyses.

one bailer blank was collected and labeled MD-100.
The sample was collected from the decontaminated
bailer filled with distilled water. All normal water
sample bottles were collected for the bailer blank.
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APPENDIX A-3

Sample Tracking Record



APPENDIX A-3
TABLE 1
SOIl. SAMPLE TRACKING RECORD
EXPANDED SITE INVESTIGATION
NAVAL STATION MAYPORT, FLORIDA

DATE _
MU ss# SAMPLED SHIPPED RECEVED ANALYZED REPORT

MPT-1-1 4 09 SEPT 87 10 SEPT 87 11 SEPT 87 14-28 SEPT 87 02 ocT 87
MPT-1-2 2 10 SEPT 87 10 SEPT 87 11 SEPT 87 14-28 SEPT 87 02 ocT 87 -
MPT-1-3 2 10 SEPT 87 10 SEPT 87 11 SEPT 87 14-28 SEPT 87 02 ocT 87
MPT-2-1 2 22 SEPT 87 23 SEPT 87 24 SEPT 87 25 SEPT-06 OCT 87 13 OCT 87
MPT-2-2 2 22 SEPT 87 23 SEPT 87 24 SEPT 87 25 SEPT-06 OCT 87 13 OCT 87 .
MPT-2-3 4 11 SEPT 87 11 SEPT 87 12 SEPT 87 14 SEPT-01 OCT 87 14 OCT 87
MPT-2-4 2 11 SEPT 87 11 SEPT 87 12 SEPT 87 14 SEPT-01 OCT 87 14 OCT 87
MPT-2-5 2 23 SEPT 87 24 SEPT 87 25 SEPT 87 28 SEPT-10 OCT 87 16 OCT 87
MPT-2-5  DUPLICATE 24 SEPT 87 24 SEPT 87~ 25 SEPT 87 28 SEPT-14 OCT 87 30 OCT 87
MPT-2-6 2 22 SEPT 87 23 SEPT 87 26 SEPT 87 25 SEPT-06 OCT 87 13 OCT 87
MPT-2-7 3 15 SEPT 87 16 SEPT 87 17 SEPT 87 21 SEPT-02 OCT 87 30 OCT 87
MPT-2-8 23 SEPT 87 26 SEPT 87 25 SEPT 87 28 SEPT-10 OCT 87 16 SEP 87
MPT-2-8  DUPLICATE 24 SEPT 87 24 SEPT 87 25 SEPT 87 28 SEPT-14 OCT 87 30 OCT 87
MPT-2-95
MPT-2-9D 1 22 SEPT 87 23 SEPT 87 24 SEPT 87 25 SEPT-06 OCT 87 13 OCT 87
MPT-2-10 2 10 SEPT 87 10 SEPT 87 11 SEPT 87 14-28 SEPT 87 02 SEP 87
MPT-2-15 2 14 SEPT 87 15 SEPT 87 16 SEPT 87 17 SEPT-02 OCT 87 14 OCT 87
MPT-8-1 3 17 SEPT 87 18 SEPT 87 19 SEPT 87 24 SEPT-07 OCT 87 30 OCT 87
MPT-8-2 3 18 SEPT 87 18 SEPT 87 19 SEPT 87 23 SEPT-06 OCT 87 14 OCT 87
MPT-8-3 3 16 SEPT 87 17 SEPT 87 18 SEPT 87 19 SEPT-05 OCT 87 14 OCT 87
MPT-9-1 4 15 SEPT 87 16 SEPT 87 17 SEPT 87 21 SEPT-02 OCT 87 30 OCT 87
MPT-9-2 __ 3 16 SEPT 87 17 SEPT 87 18 SEPT 87 19 SEPT-05 OCT 87 14 OCT 87
MPT-9-3 4 16 SEPT 87 17 SEPT 87 18 SEPT 87 19 SEPT-05 OCT 87 14 OCT 87
MPT-13-1 1 18 SEPT 87 18 SEPT 87 19 SEPT 87 23 SEPT-06 OCT 87 14 OCT 87
MPT-13-1 DUPLICATE 24 sepT 87 24 SEPT 87 25 SEPT 87 28 SEPT-14 OCT 87 30 OCT 87
MPT-13-2 2 15 SEPT 87 16 SEPT 87 17 SEPT 87 . 21 SEPT-02 OCT 87 30 OCT 87
MPT-13-3 1 18 SEPT 87 18 SEPT 87 19 SEPT 87 23 SEPT-06 OCT 87 14 OCT 87
MPT-14-1 1 17 SEPT 87 18 SEPT 87 19 SEPT 87 24 SEPT-07 OCT 87 30 oOCT 87
MPT-14-2 z 17 SEPT 87 18 SEPT 87 19 SEPT 87 24 SEPT-07 OCT 87 30 OCT 87
MPT-16-581 30 SEPT 87 30 SEPT 87 01 ocT 87 05 OCT-27 OCT &7 03 NOV 87
MPT - 16-552 30 SEPT 87 30 SEPT 87 01 ocT 87 05 OCT-27 OCT 87 03 NOV 87

FILE: 85509704



---------------------------------------------------------------------------------------------

MPT-1-1
MPT-1-2
MPT-1-3
MPT-1-3 DUP

MPT-2-1
MPT-2-2
MPT-2-3
MPT-2-4
MPT-2-5
MPT-2-6
MPT-2-7S
MPT-2-7D
MPT-2-8
MPT-2-9%
MPT-2-9D
MPT-2-10
MPT-2-155
MPT-2-15% DUP
MPT-2-15D
S-4

§-5

MPT-8-1
MPT-8-1 DUP
MPT-8-2
MPT-8-3

MPT-9-1
MPT-9-2
MPT-9-3

MPT-13-1
MPT-13-2
MPT-13-3
MPT-14-1
MPT-14-2

FILE: GWS09704

29 SEPT
29 SEPT
29 SEPT
29 SEPT

07 oct
02 oct
01 oCT
06 oCT
02 oCT
01 ocT
07 oct
07 oct
02 ocT
01 oct
01 ocT
06 oct
02 ocT
02 -0CT
02 ocT
06 OCT
06 OCT

07 oct
07 oct
07 ocT
08 ocT

29 SEPT
28 SEPT
28 SEPT

01 ocT
01 ocT
01 oct

29 SEPT
29 SEPT

87
87
87
87

87
87
87
87
87
a7
87
a7
87
87
87
a7
87
87
87
87
87

87
87
87
87

87
87
87

87
a7
87

87
87

APPENDIX A-3
TABLE 2

GROUNDWATER SAMPLE TRACKING RECORD
EXPANDED SITE INVESTIGATION
NAVAL STATION MAYPORT, FLORIDA

29 SEPT
29 SEPT
29 SEPT
29 SEPT
07 ocT
02 ocT
01 oCT
06 OCT
02 ocT
01 ocT
07 ocT
07 oct
02 ocT
01 ocT
01 oct
06 ocT
02 ocT
02 oct
02 ocT
06 OCT
06 oCT

07 ocT
07 ocT
07 ocT
08 oct

29 SEPT
28 SEPT
28 SEPT

01 ocT
01 oct
01 ocT

29 SEPT
29 SEPT

87
87
87
87

87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87

87
87
87
a7

97
87
87

87
87
87

87
87

30 SEPT 87
30 SEPT 87
30 SEPT 87

30 SePT 87

08 oct 87
03 ocT 87
02 oct 87
07 ocT 87
03 oct 87
02 OCT 87
08 ocT 87
08 ocTt 87
03 ocT 87
02 ocT 87
02 ocT 87
07 ocT 87
03 ocT &7
03 ocT 87
03 oct 87
07 ocT 87
06 ocT 87

08 ocT 87
08 oct 87
08 ocr 87
09 ocT 87

30 SePT 87
29 SEPT &7
29 SEPT 87

02 ocT &7
02 ocT 87
02 ocTr 87

30 SEPT 87
30 SEPT 87

—
-

RIIRREBRR

08
08

11
"
1"
14

02
30
30

05
05
05

05
05

0CT-27 OCT 87
0CT-27 OCT 87
0cT-20 OCT 87
0CT-20 OCT 87

0CT-06 .NOV 87
0oCT-04 NOv 87
0cT-29 OCT 87
0CT-06 NOV 87
oCT-04 NOV 87
0CT-29 OCT 87
0CT-06 NOV &7

-0CT-06 NOV 87

ocT-04 NOV 87
0CT-27 OCT 87
OCT-29 OCT 87
0CT-06 Nov 87
OCT-04 NOV 87
OCT-04 NOV 87
0CT-04 NOV 87
0cT-06 NOV 87
ocT-06 Nov 87

0CT-06 NOV 87
0oCT-12 NOV 87
0CcT-12 NOV 87
0CT-23 NOvV 87

0CT-20 OCT 87
SEP-14 OCT 87
SEP-14 OCT 87

0CT-27 OCT 87
0CT-27 OCT 87
0cT-27 OCT 87

oCcT-27 OCT 87
0CT-27 OCT 87

02 Nov
02 NOv
02 Nov
02 NOV

23 Nov
19 NOV

13 NOV
19 NOV
09 NOV

23 Nov
19 NOV
17 NOV
09 NOV
13 NOV
19 NOV
19 NOV
19 NOV

13 NOV

23 NOV
23 Nov
23 Nov
17 Nov

02 NOV
22 ocT
22 OCT

17 NOV
17 NOv
17 Nov

02 NOV
02 Nov

87
87
87
87

87
87
87
87
87
a7
87
87
a7
87
87
87
az
87
87
a7
87

87
87
87
87

87
87
87

87
87
87

87
87
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APPENDIX A-4

Terrain Conductivity Survey
8ites 5 and 6



GENERATL THEORY AND OPERATION

Terrain conductivity surveys, also referred to as electro-
magnetic induction (EMI) surveys, have traditionally been used
in mineral exploration for tracing conductive ore bodies (i.e.,
massive sulfides). More recently, conductivity surveys have
been widely used for tracing conductive contaminant plumes in
groundwater. Leachate from municipal landfills tends to be
much more conductive than naturally occurring groundwater.
Accordingly, the shape, extent, and relative impact of a plume
can be studied with terrain conductivity surveys. Such surveys
have also been successfully used in studying some organic
contamination in soil and groundwater since the conductivity of
most organic chemicals is much lower than naturally occurring
soils and groundwater.

Since the instrument never comes in contact with the ground,
data acquisition is more rapid than conventional, galvanic, _
earth resistivity surveys. However, quantification of
conductivity data to yield a layered-earth solution is more
difficult than with conventional earth resistivity.

Two popular instruments used in terrain conductivity surveys
are the EM-31 and the EM 34-3, both manufactured by Geonics,
Ltd., in Mississauga, Ontario. These instruments, which have
proven to be rapid-reconnaissance exploration tools, are used
to assess the conductivity values for soil and rock materials.

Simply stated, the instrumentation, which consists of a
transmitter and receiver, operates in the following manner.

The transmitter is energized by an alternating current that
produces a magnetic field, designated as the primary field, Hp.
This artificial magnetic field induces small electric currents
to flow in the earth which, in turn, produce a secondary
magnetic field, Hs. This secondary magnetic field is complexly
related to the transmitter/receiver separation and to the
operating frequency of the transmitter, both of which are
selected by the operator. The ratio of the secondary field to
the prlmary field (Hg/Hp ), under conditions that are commonly
fulfilled in the field, is linearly proportional to the terrain
conductivity values in units of millimhos per meter. Although
it is difficult to define the thicknesses and "true"
conductivity of individual subsurface layers, the instrument
measures very precisely the "apparent" conductivity of a volume
of underlying earth materials. The apparent conductivity value
is comprised of the sum of the contributions from each layer
that is "sampled" by the transmitter-receiver array. The
volume (and therefore the depth) of earth materials sampled
increases with increasing separation between the transmitter
and receiver. The separation is fixed with EM-31 (3 meters)
but is operator-selectable with the EM 34-3 at 10, 20 or 40
meters. Each instrument can be used in either the horizontal
dipole or vertical dipole mode. Selection of the operational
dipole mode depends on the depth of sampling desired, and the
desired sensitivity of the instrument to materials at various
depths, relative to the transmitter-reciever coil separation.



Table A-1 shows the relationship of the vertical and horizontal
dipole modes and coil separation €o the effective depth of
exploration.

The relative response of the instrument to materials at various
depths can be estimated by examining Figure A-1, which shows a
comparison of the relative responses for vertical and
horizontal dipoles. The vertical axis describes the relative
contribution to the secondary magnetic field, arising from a
thin layer at a given depth, z. The horizontal axis shows how
this response varies as a function of the ratio (2/s), where
"z" is the depth of the thin layer described previously and "s"
is the transmitter/receiver separation.

Figure A-1 demonstrates that in the vertical dipole mode, the
contribution to the secondary magnetic field from near-surface
materials is very small but reaches a maximum at a depth "2" of
approximately 0.4*s. The contribution is significant, although
diminished, at a depth of 1.5*%*s. This depth represents the
effective depth of exploration in the vertical dipole mode
(Table A-1).

In the horizontal dipole mode, the contribution to the
secondary magnetic field, arising from near-surface materials,
is a maximum and decreases with increase depth. The
contribution is also significant at a depth of about 0.75%*s.
This depth represents the effective depth of exploration in the
horizontal dipole mode (Table A-1).



TABLE A-1

Terrain Conductivity Measurements
Effective Depth of Exploration

INSTRUMENT COIL SEPARATION VERTICAL DIPOLE HORIZONTAL DIPOLE

EM 31 3m 4.5m 2.25m
EM 34-3 10m 15m 7.5m
20m 30m 15m

40m 60m 30m



RESULTS OF CURRENT INVESTIGATION

The results of the present investigation are presented as a
series of terrain conductivity profiles, Figures A-2 through
A-6. The raw field readings have been normalized by reducing
them to a dimensionless unit (a decibel) proportional to the
ratio Vy/Vp, where Vy is the raw field reading (in millimhos
per meter) and Vp is a calculated "average" background
conductivity value. The following equation was used for
normalization:

Vn = 20*1og910(Vr/Vb)

Background values were determined by taking the average terrain
conductivity values along a section of Line TC2, as these
appear to best represent background conductions.

Lines TCl1 and TClA ~ The conductivity values for both traverses
(Figures A-2 and A-3) are very high and are undoubtedly
influenced by the brackish environment of a the tidal marsh in
which the work was conducted. There is no information useful
in assessing the presence or absence of conductive leachate
from the adjacent landfill on these profiles. The fact that
conductivity values-for line TClA are somewhat lower than Line
TCl is explained by the fact that TCl is located approximately
3 to 4 feet higher in elevation (and thus further from the
water table) along the access road to the magazine area.

Lines TC2 and TC2A - These traverses are parallel, separated by
approximately 50 feet, and are remarkably similar in appearance
(Figures A-4 and A-5)._ The broad zone of high conductivity
values which occurs along the first thousand feet of each
traverse (from northeast to southwest) may be due to leachate
migration from the adjacent landfill. The narrower zone of
lower conductivity values (from about 1,200 to 1,600 feet) may
reflect relatively less leachate in that area. Conductivity
values increase at the end of both traverses, and this trend
may be caused by continuing operations in the dredge spoils
area; that is, mounded saline groundwater would contribute to
elevated conductivity values.

Line TC3 - Line TC3 (Figure A-6)is similar to Lines TC1 and
TC1A in that conductivity values are uniformly quite high.
Cultural interferences (i.e., buried electrical cables and
underground culverts) may account for observed anomalous values
between 100 and 160 feet, at 520 feet, and at 1,100 feet.

There is no useful information for assessing the presence or
absence of conductive leachate from the adjacent landfill on
this profile.

Conversations with local sources at the time of the survey
indicate that much of the Mayport Naval Station is located on
land made with dredge spoils. This would explain the presence
of elevated terrain conductivity values around the Naval
Station, as the sediments were imported from a marine (saline)



environment. Under the 01rcumstances, additional survey work
is not justified, as it is 1mposs*51e to differentiate the
relative conductivity value at a given location. Other
nonelectric geophysical techniques likewise will not be
effective in sorting out this kind of information.

However, along Lines TC2 and TC2A, the terrain conductivity
profile data has identifiable trends (highs and lows) which may
reflect leachate from the landfill (high), brine from the
dredge spoils operation (high), and a 400-foot wide zone of
relatlvely low conductivity values between the highs where
neither leachate nor brine exist at significant levels. This
hypotheses could easily be tested by sampling shallow
groundwater at several locations along these traverses.
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DECIBELS

NORMALIZED TERRAIN CONDUCTIVITY PROFILE

MAYPORT NAVAL BASE - LINE TC3
30
ZS.J
20 —
10 - '
5 -
0
-5 1
_lo |III||lllll"'ll'l'llllll']l"lll|l||l|ll|l|llllllllllll
0 100 200 300 400 500 600 700 80 900 1000 1100
- (NW) | . DISTANCE (FEET) (SE)

ECJORDANCO | - coNgiEiiry

ENGINEERS A SCIENTISTS TRANSECT Tca
US. DEPARTMENT OF NRe
THE NAVY VLS ST

U.S. NAVAL STATION
MAYPORT, FLORIDA 5097-08 FIGURE A-G




G—V XIAN3addV




APPENDIX A-5

Boring Logs



BORING NO. MPT-1-1

LIENT USN, NAVFACENGCOM SDIV
CONTRACTOR Monitor Testing DATE STARTED 9 Sept. 1987 COMPLETED 9 Sept. 1987
METHOD Hollow Stem CASING SIZE 2" 1D HNU 11.7/10.2 PROTECTION LEVEL D
GROUND EL. Unknown SOIL DRILLED 15 ft. ROCK DRILLED N/A TOTAL DEPTH- 15.0 ft.
LOGGED BY R.M. Nugent CHECKED BY M.R. Clark DATE 24 Sept. 1987 BELOW GROUND 7 ft.

PROJECT NO. 5097-04

o2
< L
o Q
= L [
== [as] fa T
L = o
— - [
o = =T :&
= L e
= (] b= =
)
. o - o
— = - ©
! = |
[« T8 (7s) o [='4
DEPTH (ft) SOIL/ROCK_DESCRIPTION BLOWS/6-IN
BG  S§S-1 0-2 3.3 0.00-0.5' f-¢ sand, brn, moist, organic 3/7/18/18
matter
0.5-1.5"* f-e¢ sand, gry, moist, little 1.6
shell fragments
BG §5-2 2-4 3.0 0-1.2’ as above 2/21/26/30
1.2-1.4' £ sand, dk brn, moist 1.6
1.4-1.6' f sand, gry, moist
BG $5-3 4-6 6.5 f-m sand, gry, moist, shell 9/19/23/28
fragments T
q 0.9-1.1' as above but some shell fragments 1.5
G $5-4 6-8 2.8 f-m sand, gry, moist, little 10/11/8/9
shell fragments ' 1.5
0.8-1.0' stiff clay; sat below
BG S§-5 8-10 7.2 f sand, 1t tan to gry, sat, 7/7/16/16
little shell fragments 1.0
BG $S5-6 13-15 3.5 f sand, 1t gry, saturated, some 5/29/50%
shell fragments 2.0
Lﬂml_a
end cap

10 ft screen

7.5 ft riser

.end cap

2.5 bags sand

1/2 tub bentonite pellets
1 bag Portland cement

1 protective steel casing



. o : BORING NO. MPT-1-2

CLIENT USN, NAVFACENGCOM SDIV PROJECT NO. 5097-04

CONTRACTOR Monitor Testing DATE STARTED 10 Sept. 1987 COMPLETED 10 Sept. 1987
METHOD Hollow Stem CASING SIZE 2" ID HNU 11.7/10.2 PROTECTION LEVEL D
GROUND EL. Unknown SOIL DRILLED 15 ft. ROCK DRILLED N/A TOTAL DEPTH 15.0 ft.

LOGGED BY R.M. Nugent CHECKED BY M.R. Clark DATE 24 Sept. 1987 BELOW GROUND 5 ft.
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DEPTH (ft) SOTL/ROCK DESCRIPTION BLOWS/6-IN
$S-1 0-2 10.0 0-0.3" f£ill, gravel, dk brn moist 22/22/37/31
0.3%* f sand, gradation from 1t brn to 1.3
1t gry, moist, few shell fragments
§8-2 5-7 4.8 f sand, gry, moist, few shell 2&/25/12/22
fragments trace gravel 1.3.
§5-3 10-12  13.5 f sand, brn to gry, sat, few shell 6/2
fragments 2.0
. S5-4 15-17 2.8 f sand, 1t gry, few shells and 12/32/51%
shell fragments, sat 2.0

Materials
end cap
10 ft screen
7.5 £t riser pipe
end cap
2.5 bags sand
3/4 tub bentonite pellets
1 bag Portland cement
1 protective steel casing



. - BORING.NO. MPT-1-3

CLIENT USN, NAVFACENGCOM SDIV PROJECT NO. 5097-04
CONTRACTOR Monitor Testing DATE STARTED 10 Sept. 1987 COMPLETED 10 Sept. 1987
METHOD * Hollow Stem CASING SIZE 2" ID HNU 11.7/10.2 PROTECTION LEVEL D
GROUND EL. Unknown SOIL DRILLED 15 ft. ROCK DRILLED N/A TOTAL DEPTH 15 ft,

LOGGED BY R.M. Nugent CHECKED BY M.R. Clark DATE 24 Sept. 1987 BELOW GROUND 5 ft.
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@ DEPTH (ft) = SOTL/ROCK DESCRIPTION BLOWS/6-IN
§5-1 0-2 83 f sand, 1t brn to gry, dry to moist, few 7/14/19
shells and shell fragments, silt 1.5
5§8-2 5-7 7.0 £ sand, gry, moist, silt, few shell 13/14/6/12
fragments 1.3
§5-3 10-12 ~  13.6 £ sand, dk gry, sat, few shell fragments, 5/24/50%
clay lens (0.1' thick) 2.0
SS8-4 15-17 3.1 £ sand, tanish gry to 1lt gry, few shell 24/36/50%
fragments (diminish w/depth) 1.5

Materials

end cap

7 ft screen

end cap H

2 bags sand

1/3 tub bentonite pellets
1 bag cement

1 protective steel casing




. o BORING NO. MPT-2-]

CLIENT USN, NAVFACENGCOM SDIV PROJECT NO. 5097-04
CONTRACTOR Monitor Testing DATE STARTED 22 Sept. 1987 COMPLETED 22 Sept. 1987
METHOD Hollow Stem CASING SIZE 2" ID HNU 11.7/10.2 PROTECTION LEVEL D
GROUND EL. Unknown SOIL DRILLED 10 ft. ROCK DRILLED N/A TOTAL DEPTH 10 ft.

LOGGED BY R.M. Nugent CHECKED BY M.R. Clark DATE 25 Sept. 1987 BELOW GROUND app. 4 ft.
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« DEPTH (ft) ° SOIL/ROCK DESCRTIPTION BLOWS/6-IN
BG §§-1 0-2 93.1 0-0.6' f-m sand, dk brn, dry 13/14/18/26
0.6-1.2' £ sand, tan, dry, tr shell 1.5
1.2t f sand. tan. dry
BG §§8-2 2-4 35.7 f sand, tan, moist, few shell 7/13/13/14
fragments : 1.6
1.4-1.6" sat
G 558-3 5-7 10.4 f sand, gry, sat, few shell 16/12/5/4
frapgments ) 0.7
BG 58-4 10-12 0 f-m sand, gry, sat, little shell 11/10/1/2
fragments 2.0
Materials
end cap
7 ft screen
end cap _
2 bags sand

1/3 tub bentonite pellets
1 bag cement .

1 protective steel casing
5 ft riser




BORING NO. MPT-2-2

CLIENT USN, NAVFACENGCOM SDIV

CONTRAGTOR Monitor Testing DATE STARTED 22 Sept. 1987
METHOD Hollow Stem
GROUND EL. Unknown

CASING SIZE 2" ID HNU 11.7/10.2

PROJECT NO. 5097-04
COMPLETED 22 Sept. 1987
PROTECTION LEVEL D

SOIL DRILLED 10 ft. ROCK DRILLED N/A TOTAL DEPTH 10 ft.
LOGGED BY R.M. Nugent CHECKED BY - M.R. Clark DATE 25 Sept. 87 BELOW GROUND app. & ft.
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“» DEPTH (ft) & SOIL/ROCK DESCRIPTION BILOWS/6-IN &
$5-1 0-2 0 0-0.2 top sdil, f sand, dk brn, dry 4/13/14/14
0.2-0.9 £ sand, tan, moist 1.8
0.9+ clayey f sand, dk brn to blk,
moist, tr shell, stiff
55-2 2-4 0 0-0.05 as above 13/17/29/30
0.5t f-m sand, gry, moist 1.5°
1.0-1.5 sat '
. $§8-3 5-7 0 f-m sand, gry, sat, few shell 11/6/2/1
fragments
0.6-1.1 clay grad to clay sand 1.9
$5-4 10-12 0 clay, dk olive 3
0.5

Materials

end cap

7 ft screen

5 ft riser

2 bags sand

1/3 tub bentonite pelle
1 bag cement

1 protective casing

ts



BORING NO. MPT-2-3
CLIENT USN, NAVFACENGGOM SDIV PROJECT NO. 5097-04
CONTRACTOR Monitor Testing DATE STARTED 11 Sept. 1987 COMPLETED 14 Sept. 1987
METHOD Hollow Stem CASING SIZE 2" ID HNU 11.7/10.2 PROTECTION LEVEL D
GROUND EL. Unknown SOIL DRILLED 17 ft.  ROCK DRILLED N/A TOTAL DEPTH 15 ft.

LOGGED BY R.M. Nugent CHECKED BY M.R. Clark DATE 25 Sept. 87 BELOW GROUND app. 7 ft.
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& “* _DEPTH (ft)= SQIL/ROCK DESCRIPTION BLOWS/6-IN =
BG 55-01 0-2 0-0.4 topsoil, f-m sand, dk brn, dry, tr 6/15/8/9
shell _
1.0-1.4 f sand, brn, few shell fragments 1.4
decreasing w/depth
BG 55-02 2-4 34,4 f sand, tan, dry increase moisture 24/35/30/13
w/depth 1.7
.BG 55-03 4-6 6.7 f-m sand, gry, moist, few shell 23/36/29/35
' — . fragments, tr c sand concretions 1.5
BG 55-04 6-8 f-m sand, gry, some shell 7/79/8/9
fragments l.4
BG $5-05 10-12 17 " sand, gry, sat, few shell 5/14/28/55
frapments, tr gravel size sand 2.0
concretions
BG $5-06 15-17 f sand, gry, sat, few shell 7/50t
fragments 2.0
Materials
end cap

10 ft screen

7.5 ft riser

end cap

5 bags sand

1 bucket bentonite pellets
1 bag Portland cement

1 protective steel casing



. . L BORING NO. MPT-2-4

CLIENT USN, NAVFACENGCOM SDIV PROJECT NO. 5097-04
CONTRACTOR Monitor Testing DATE STARTED 11 Sept, 1987 COMPLETED 9 Sept. 1987
METHOD Hollow Stem CASING SIZE 2" ID HNU 11.7/10.2 PROTECTION LEVEL D
GROUND EL. Unknown SOIL DRILLED 17 ft. ROCK DRILLED N/A TOTAL DEPTH 15 ft.

LOGGED BY M.C. Diblin CHECKED BY M.R. Clark DATE 9 Sept. 87 BELOW GROUND app. 5.1 ft.

SAMPLE NUMBER
RECOVERY

DEPTH (ft) SOTL/ROCK DESCRIPTION BLOWS /6-IN

$5-01 0-2 .3 top soil w/veg 4/12/17/20
-1.0 tan f-m sand w/veg and gravel 1.5
and small shell fragments, moist
1.0-1.5 orangey clavey sand, moist
$5-02 5-7 light gry f sand w/small shell 8/11/5/10
fragments, sat

§5-03 10-12 dk olive uniform clay with 4/5/9/10

. decomp organics . 1.75
same as above 3/6/11/16

0 greenish gry very f sand
0 interbed sand and clay 2.0

0-0
0.3

55-04 15-17 0-0.6
0.6-1,
1.0-2.

Materials
end cap
10 ft screen
6 ft riser
end cap
3 bags sand
1 bucket bentonite pellets
1 bag Portland cement
1 protective steel casing



. BORING NO. MPT-2-5

CLIENT USN, NAVFACENGCOM SDIV : PROJECT NO. 5097-04
CONTRACTOR Monitor Testing DATE STARTED 23 Sept. 1987 COMPLETED 23 Sept. 1987
METHOD Hollow Stem CASING SIZE 2 in ID HNU 11.7/10.2 PROTECTION LEVEL D
GROUND EL. Unknown SOIL DRILLED 11 ft. ROCK DRILLED N/A TOTAL DEPTH 10 ft.

LOGGED BY M.C. Diblin CHECKED BY R.M. Nugent DATE 13 Oct. 87 BELOW GROUND 3.0 ft.

HEADSPACE

SAMPLE NUMBER:
I.

RECOVERY

DEPTH (ft) © SOIL/ROCK DESCRIPTION BLOWS/6-IN

55-01 0-2 top soil, dk brn f sand, dry 17/23/30750+
light dk gry f-m sand, trace 1.
coarse sand and shell
fragments, dry to moist
§5-02 5.7 36.2 0.0-1.4 1light gry f-c sand, few shell 1/7/10/9
' ' fragments, sat
. 55-03 10-12 0.0-0.7 --dk--olive clay, sat 11/13

oo
v O

[}
o L

Co Materials
end cap
7 ft screen
5 ft riser
end cap
3 bags sand
1/3 bucket bentonite pellets
1 bag Portland cement
1 protective steel casing

e S




. _ BORING NO. MPT-2-6

CLIENT USN, NAVFACENGCOM SDIV PROJECT NO. 5097-04
CONTRACTOR Monitor Testing DATE STARTED 22 Sept. 1987 COMPLETED 22 Sept. 1987
METHOD Hollow Stem CASING SIZE 2 in ID HNU 11.7/10.2 FROTECTION LEVEL D
GROUND EL. Unknown SOIL DRILLED 10 ft. ROCK DRILLED N/A TOTAL DEPTH 10 ft.

LOGGED BY R.M. Nugent CHECKED BY M.R. Clark DATE 25 Sept. 87 BELOW GROUND appr. 4 ft.
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%) DEPTH (ft) @ SOTIL/ROCK DESCRIPTION BIOWS/6-IN o
BG §5-01 0-2 0 0-0.4 top soil, f sand, dk brn, dry 14/31/35/41
0.4-0.8 f-m sand, 1t tan, dry, few shell 1.8
fragments
0.8-1.1 clay interbedded w/sand, some
. shell '
q 1.1-1.8 f-m sand, tan. tr gravel, moist
G 58-02 2-4 0 f-m sand, gry, sat, few shell 19/27/26/28
fragments, sat 1.5
BG 55-03 5-7 0 e .£-c sand, gry, sat, few shell 2/5/7/12
frapgments 1.5
BG 55-04 . 10-12 0 0-0.4 as above 4/5/5/10
0.4% clay (organic), dk olive 1.8

Materials
end cap
7 ft sereen
5 ft riser
3 bags sand
1/3 bucket bentonite pellets
1 bag Portland cement
1 protective steel casing




. BORING NO. MPT-2-7S
CLIENT USN, NAVFACENGCOM SDIV PROJECT NO. 5097-04
CONTRACTOR Monitor Testing DATE STARTED 15 Sept. 1987 COMPLETED 15 Sept. 1987
METHOD Hollow Stem CASING SIZE 2 in ID HNU 11.7/10.2 PROTECTION LEVEL D
GROUND EL. Unknown SOIL DRILLED 12 ft. ROCK DRILLED N/A TOTAL DEPTH 12 ft.

LOGGED BY M.C. Diblin CHECKED BY M.R. Glark DATE 24 Sept. 87 BELOW GROUND appr. 4.75 ft.
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w DEPTH (ft) 8 _ SOIL/ROCK DESCRIPTION BLOWS/6-IN &
$S-01 0-2 2.8 0-0.2 loamy top soils w/veg 9/20/36/27
0.2-0.6 dk brn motted stiff clay w/shell _ 1.3
fragments and sand to pebble size
grains, dry
. 0.6-1.3 1light tank f-m sand w/shell fragments,
dry
5$§5-02 2-4 5.2 0-1.3 1light tan f-m sand w/few shells, 13/13/9/11
dry to moist 1.3
55-03 4-6 8.2 0-0.3 interbed clay/sand grading to sand 11/27/3/1
below, few gravel/pebble concretions 1.3
0.3-1.0 1light tan f-m sand w/few shells,
moist
$5-04 10-12 4.8 0-0.9 1light gry f-m sand w/shells and 5/2/2/5
fragments, sat
- 0.9-1.4 dk olive clay, smelly, moist 1.4
Materials

end cap

7 ft screen

6.5 ft riser

end cap

2 bags sand

1/3 bucket bentonite pellets
1 bag Portland cement

1 protective steel casing




. BORING NO. MPT-2-7D
CLIENT USN, NAVFACENGCOM SDIV PROJECT NO. 5097-04
CONTRACTOR Monitor Testing DATE STARTED 23 Sept. 1987 COMPLETED 23 Sept. 1987
METHOD Hollow Stem CASING SIZE 2" ID HNU 11.7/10.2 PROTECTION LEVEL D
GROUND EL. Unknown SOIL DRILLED 15 ft ROCK DRILLED N/A TOTAL DEPTH 25 ft.

LOGGED BY M.C. Diblin CHECKED BY M.R. Clark DATE 13 Sept. 87 BELOW GROUND --
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& DEPTH (ft) o  SOTL/ROCK_DESCRIPTION BLOWS/6-IN. &
$5-01 10-12 0-0 0.0-0.2 dk brn, sat, clay 20/31/19/16

0.2-1.4 f-c gry sand with some shell 1.4

oo- _ fragments, sat
§5-02 12-14 0.3 0.0-0.4 clayey sand, dk brn, sat, trace 3/4/12/17
“shell fragments 0.9
. 0.4-0.9 dk olive clay,  sat
55-03 15-17 0.0 0.0-0.4 f-m sand, brn, sat, trace shell
fragments

0.4-1.2 f sand gray-green, sat, no shells 20/21/21/19
55-04 12-19 25.0 0.0-0.9 same ag above 0.9
$5-05 25-27 0.0 0.0-1.4 gray-green clay, pliable, sticky

1.4-2.0 gray-green sandy clay grading back

to clay
Materials
end cap

10 ft screen

17.5 ft riser T
end cap

3.5 bags sand

2/3 bucket bentonite pellets
4 bag Portland cement

1 protective steel casing




BORING NO. MPT-2-8

CLIENT USN, NAVFACENGCOM SDIV

CONTRACTOR Monitor Testing

METHOD Hollow Stem

GROUND EL.
LOGGED BY M.C. Diblin CHECKED BY R.M. Nugent DATE 13 Oct. 87 BELOW GROUND 3.0 ft

Unknown

PROJECT NO. 5097-04

DATE STARTED 23 Sept. 1987 COMPLETED 23 Sept. 1987
CASING SIZE 2" ID HNU 11.7/10.2 PROTECTION LEVEL D
SOIL DRILLED 10 ft ROCK DRILLED N/A TOTAL DEPTH 10 ft

SAMPLE NUMBER

DEPTH (ft)

. HEADSPACE

P.I

SOTL/ROCK DESCRIPTION BILOWS/6-IN

§8-01

$5-02
® ..

55-04

0-2

2-4

5-7

10-12

8.6

6.0

0.0

oo
o~ o
APRPS
oo B

RECOVERY

top soil, f brn sand, dry 13/12/11/14
tan f-m sand

black, similar to brn asphalt, dry

no sample in spoon-augered mat
black gravel with f-c¢ sand 18/17/19/21

0.0-0.4

dk gry f-c sand, few shells, 13/19/17/21
Lrace clay, sat

0.4-0.8

lt gry f-c sand, few shell
fragments, sat

0.0-2.0

dk olive clay, sat 2/3/2/1

1.

MY

0.2

0.8

2.0

Materials

1.5 bags sand -

end cap

7 ft screen

end cap

5 ft riser

1/3 bucket bentonite pellets
1 bag Portland cement

1 protective steel casing




. . BORING NO. MPT-2-95§

CLIENT USN, NAVFACENGCOM SDIV PROJECT NO. 5097-04
CONTRACTOR Monitor Testing DATE STARTED 22 Sept. 1987 COMPLETED 22 Sept. 1987
METHOD Hollow Stem CASING SIZE 2" HNU 11.7/10.2 PROTECTION LEVEL D
GROUND EL. Unknown SOIL DRILLED 10 ft, ROCK DRILLED N/A TOTAL DEPTH 10 ft
LOGGED BY R.M. Nugent CHECKED BY R.M. Clark DATE 25 Sept. 87 BELOW GROUND 3 ft

SOIL/ROCK DESCRIPTION BLOWS/6-IN

SEE LOG FOR MPT-2-9D-

. Materials

1.5 bags sand

end cap

7 ft screen

end cap

5 ft riger

1/3 bucket bentonite pellets
1 bag Portland cement

1 protective steel casing




. . BORING NO. MPT-2-9D

CLIENT USN, NAVFACENGCOM SDIV PROJECT NO. 5097-04
CONTRACTOR Monitor Testing DATE STARTED 22 Sept. 1987 COMPLETED 22 Sept. 1987
METHOD Hollow Stem CASING SIZE 2" HNU 11.7/10.2 PROTECTION LEVEL D
GROUND EL. Unknown SOIL DRILLED 10 ft. ROCK DRILLED N/A TOTAL DEPTH 25 ft
LOGGED BY R.M. Nugent CHECKED BY M.R. Clark DATE 25 Oct. 87 BELOW GROUND appr. 7 ft

. HEADSPACE

SOTL/ROCK DESCRIPTION BLOWS/6-IN

SAMPLE NUMBER
]
RECOVERY

P.I

DEPTH_(ft)

9]
%]
t
<o
=

0-2 3.5 0-0.3 f sand, dk brn, dry, om 8/9/27/30
0.3+ f-m sand, 1t brn, dry, few shell 1.
fragments

-0.3 as above _ 19/26/30/21
.3-0.9 f sand, 1t gry, moist, tr shell 1.6

. . fragments
. 0.9*% f sand, 1t gry, sat, tr silt and
—shell

S$5-03 9-11 2.3 0-1.5% as above : 2/2/3/4
- 1.5% clay, dk olive, sat 2.0
55-04 11-13 13.0 clay, dk olive, sat 6/6/37/22

[

%]
w
t
j=
N

5-7 . 74.3

oo

S58-05 13-15 6.7 f sand, 1t brn, sat

58-06 15-17 0.6 f sand, 1t brn, sat 9/15/31
0.4-0.8 seam with few shell fragments 1.2
§5-07 20-22 14.2 f sand, 1t brn to gray/green
with depth, sat 1.3
55-08 25-27 14.5 f sand, gry, sat
1.1-1.3 some shell fragments

Materials

3 bags sand

end cap

10 ft screen

end cap

17.5 ft riser

1 tub bentonite pellets
3 bags cement

. 1 protective steel casing




. o BORING NO. MPT-2-10

CLIENT USN, NAVFACENGCOM SDIV PROJECT NO. 5097-04
CONTRACTOR Moni.tor Testing DATE STARTED 10 Sept. 1987 COMPLETED 10 Sept. 1987

METHOD Hollow Stem CASING SIZE 2" HNU 11.7/10.2 PROTECTION LEVEL D

GROUND EL. Unknown SOIL DRILLED 17 ft. ROCK DRILLED N/A TOTAL DEPTH 15 ft
LOGGED BY M.C. Diblin CHECKED BY M.R. Clark DATE 24 Sept. 87  BELOW GROUND appr. 5.8 ft
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o v DEPTH (ft) o SOIL/ROCK DESCRIPTION BLOWS/6-IN o
BG $s-01 0-2 7.1 white sandy clay, slightly moist 40/34/40/34
f-m 1t gry sand with shell, well sorted 1.5
BG 8s-02 5-7 15.3 gry f-m sand. shells and fragments., moist 9/21/16/13
BG 8§s-03 10-12 5.1 dk olive to black silty clay, decomp. veg S/h/L /7
Ratter, moist -
dG §5-04 15-17 5.3 1light tan f sand with org matter, sat 8/9/11/17
Materials
6 bags sand
end cap
5 ft screen
end cap

- 7.5 ft riser _
-75 bucket bentonite pellets
1 bag Portland cement
1 protective steel casing




. o : BORING NO. MPT-2-15$

CLIENT USN, NAVFACENGCOM SDIV PROJECT NO. 5097-04
CONTRACTOR Monitor Testing DATE STARTED 14 Sept. 1987 COMPLETED 14 Sept. 1987
METHOD Hollow Stem CASING SIZE 2" HNU 11.7/10.2 PROTECTION LEVEL D
GROUND EL. Unknown SOIL DRILLED 17 ft. ROCK DRILLED N/A TOTAL DEPTH 15 ft
LOGGED BY M.C. Diblin CHECKED BY M.R. Clark DATE 24 Sept. 87 BELOW GROUND 5.8 ft

I
. HEADSPACE

SAMPLE NUMBER
RECOVERY

P.I

DEPTH (ft)

SOIL/ROCK DESCRIPTION BLOWS/6-IN
55-01 0-2 2.7 0.4 clayey sand with veg 11/17/20/26
4-0.6 tan uniform f sand with shell 1.1
fragments
0.6-0.7 v dk brn clay with small amt f
sand )
. 0.7-1.1 mottled grayish brn poor sorted f-m
sand with shell fragments

4 light gry to tan f-m sand, dry 9/10/16/20
0 dk gry, stiff clay with light :

gry sand, moist
1.0-1.05 m-¢ grain shell layer
1.05-1.65 light gry to tan f-m sand with

thin layers of grayish clay,

interlayered, well defined sand

layers with Fe_ oxide bands
dk brn f-m sandy clay, dry 1/2/2/2
.3 light gry clay, moist 2.0
.0 dk green/gray olive clay with

org material,. plastie, moist
.8 green/brn to olive clay w/veg 4/9/20/13
.0 light gry v £ clayey sand, moist 2.0

55-02 2-4 0 0.0-0.
0.4-1. 1.65

§5-3 10-12 4.1

o oo
wN o
1
NON

58-4 15-17 4.3

= o
- Ne
1
LVl

Materials
" 5.5 bags sand

end cap

10 ft screen

end cap

7 ft riser

1 bucket bentonite pellets

. 1 bag Portland cement
1 protective steel casing




Q - "BORING- NO. MPT-2-15D

CLIENT USN, NAVFACENGCOM SDIV PROJECT NO. 5097-04
CONTRACTOR Monitor Testing DATE STARTED 23 Sept. 1987 COMPLETED 23 Sept. 1987
METHOD  Hollow Stem CASING SIZE HNU 11.7/10.2 PROTECTION LEVEL D
GROUND EL. SOIL DRILLED ROCK DRILLED N/A TOTAL DEPTH 25 ft

LOGGED BY M.cC, Diblin CHECKED BY R.M. Nugent DATE 13 Oct. 87 BELOW GROUND 7.40 ft
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fnc DEPTH (ft) 2. SOIL/ROCK DESCRIPTION BLOWS/6-IN =
S§5-01 10-12 0.0 0.0-2.0 dk olive clay, sat, some org mat 1/1/3/3
2.0
58-02 12-14 0.0 0.0-1.0 same as above 10/3/7/4
_ 1.0-2.0 dk_gry clayey sand 2.0
§5-03 15-17 8.6 0.0-0.8 light gry f sand, sat 6/8/13/15
) 0.8
. 5S8-04 25-27 2.4 0.0-2.0 gry f£-m sand with some clay 6/9/6/4
sticky, sat . 2.0
Materialg
3 bags sand
end cap
10 ft screen
end cap

17.5 ft riser

2/3 bucket bentonite pellets
4 bags Portland cement

1 protective steel casing




. I BORING NO. MPT-8-1

CLIENT USN, NAVFACENGGCOM SDIvV PROJECT NO. 5097-04
CONTRACTOR Monitor Testing DATE STARTED 17 Sept. 1987 COMPLETED 17 Sept. 1987
METHOD Hollow Stem CASING SIZE 2" ID HNU 11.7/10.2 PROTECTION LEVEL D

GROUND EL. Unknown SOIL DRILLED 17 ft ROCK DRILLED N/A TOTAL DEPTH 17 ft

LOGGED BY M.C. Diblin CHECKED BY M.R. Clark DATE 24 Sept. 87 BELOW GROUND appr. 9 ft
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w DEPTH (ft) & _SOIL/ROCK DESCRIPTION BLOWS/6-IN o
$s-01 0-2 0.8 0-0.4 dk brn to black top soil 5/15/24/38
' 0.4-1.8 light tan f uniform sand, dry 1.8
55-02 5-7 186 0-0.4 dk brn f org sandy soil 16/17/33/41
0.8-0.9. light tan uniform sand 1.6
0.9-1.6 1light gry f-m sand with shell
fragments
. §5-03 7-9 0-1.1 gry f-m sand w/shell fragments 6/9/6/2
1.1
$5-04 10-12 140 0-1.3 dk gry f-m snad with silty black 1/3/1/2
sand layers _ 2.0
1.3-2.0 1light gry f uniform sand with -
one clay bleb
58-05 15-17 52.3 0-0.85 gry f uniform sand with small clay 7/16/14/18
blebs 1.7

0.85-1.0 gry uniform plastic clay
1.0-1.7 1light gry f-m.sand with shell
fragments

Materials

3.5 bags sand

end cap

10 ft screen

end cap

9 ft riser

1 bucket bentonite pellets
1 bags Portland cement

1 protective steel casing




. - : BORING NO. MPT-8-2

CLIENT USN, NAVFACENGCOM SDIV PROJECT NO. 5097-04
CONTRACTOR Monitor Testing DATE STARTED 17 Sept. 1987 COMPLETED 17 Sept. 1987
METHOD Hollow Stem CASING SIZE 2" ID HNU 11.7/10.2 PROTECTION LEVEL D
GROUND EL. Unknown SOIL DRILLED 17 ft ROCK DRILLED N/A TOTAL DEPTH 17 ft

LOGGED BY M.C. Diblin CHEGKED BY M.R. Clark DATE 24 Sept., 87 BELOW GROUND appr. 9 ft

— (V8
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L T w
— =
(=1 v o
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g DEPTH (ft) o SOTL/ROCK DESCRIPTION BLOWS/6-IN o
§8-01 0-2 71.6 0-0.9 dk brn topsoil with shell fragments 13/20/22/36
and veg 2.0
0.9-1.8 tan f-m sand, few shells
1.8-2.0 tan to gry f-m sand with many shells-
55-02 5-7 17.8 0-0.9 dk brn £ sand with shells to light 17/21/30/56

tan sand 1.7
. 0.3-0.45 dry
0.9-1.7 1light gry f-m sand w/shell

fragments, dry
55-03 7-9 168 0-1.1 same ag above 12/13/20/22

1.1

55-04 10-12 176  0-1.1 gry f-m sand with shell fragments 6/9/13/19
grading to f uniform light gry sand 1.1
_ —at 1.0-1.1, sat
85-05 15-17 68.9 0-2.0 light gry f-m sand with shell 4/7/9/13
fragment, sat 2.0

Materials

3.5 bags sand

end cap

"10 ft screen

end cap

10 ft riser

0.75 bucket bentonite pellets
1 bag Portland cement

1 protective steel casing




. BORING NO. MPT-8-3

CLIENT USN, NAVFACENGCOM SDIV PROJECT NO. 5097-04
CONTRACTOR Monitor Testing DATE STARTED 16 Sept. 1987 COMPLETED 16 Sept. 1987
METHOD Hollow Stem CASING SIZE 2" ID HNU 11.7/10.2 PROTECTION LEVEL D

GROUND EL. Unknown SOIL DRILLED 17 ft ROCK DRILLED N/A TOTAL DEPTH 15 ft

LOGGED BY M.C. Diblin CHECKED BY M.R. Clark DATE 24 Sept. 87 BELOW GROUND appr. 9 ft

o
< S
g < :
W X v
g 2 = .
= L o
<L w - Ly
| =
- a . N o
- £ ~ 2
& o DEPTH (ft) o _SOIL/ROCK_DESCRIPTION BLOWS/6-IN &
$5-01 0-2 l4.4 0-1.4 1light tan f-m sand w/shell 7/13/20/29
fragments, dry 1.4
55-02 5-7 1.7 0-.95 1light tan f-m sand interbedded with 13/14/16/7
dk brn_sand shells 1.1
0.95-1.1 v light tan f-m sand with shells
$5-03 7-9 1.6% tan m sand with shell fragments and 10/10/12/18
. some darker sand 1.6
55-04 10-12 10.8 0-1.4 gry f-m with shells frags grading to 17/17/15/7
a gry f sand with shells 1.4
BG 85-05 15-17 62.4 0-2.0 gry_f-m sand with many shells and 17/21/21/37
fragments 2.0

Materials

3 bags sand

end cap

10 ft screen

end cap

7.5 ft riser

0.5 bucket bentonite pellets
1 bag Portland cement

1 protective steel casing




. — BORING NO. MPT-9-1

CLIENT USN, NAVFACENGCOM SDIV PROJECT NO. 5097-04
CONTRACTOR Monitor Testing DATE STARTED 15 Sept. 1987 COMFLETED 15 Sept. 1987
METHOD Hollow Stem CASING SIZE 2" ID HNU 11.7/10.2 PROTECTION LEVEL D
GROUND EL. Unknown SOIL DRILLED 19 ft ROCK DRILLED N/A TOTAL DEPTH 20 ft
LOGGED BY M.C. Diblin GHECKED BY M.R. Clark DATE 24 Sept. 87 BELOW GROUND appr. 11 ft
Q
oo
g
=3 >
=T = =
=5 . 2
w= DEPTH (ft) o SOIL/RQCK DESCRIPTION BLOWS/6-IN o
$5-01 0-2 1.1 0-.15 dk black surf soil 7/11/21/27
0.15-0.8 light to dark gry m-c sand w/shell ~1.55
fragments
0.85-1.55 light tan f-m sand with shell
fragments one pebble size clay
bleb, dry _
58-02 2-4 4.8 0-1.2 v light tan f-m sand with shell 20/22/29/31
fragments., dry 1.7
55-03 4-6 0.0 0.1 £ sand with shell fragments, tan 7/13/14/19
to dk brn, dry 1.3
. 1.0-1.7 white f-m sand with large and
small shells and fragments, dry
55-04 6-8 2.4 0.8 same as above
0.8-1.0 gry uniform plastic clay mottled
with brn stringers of clay, dry -
1.0-1.4 white f-m sand with shell
fragments, dry '
1.4-1.6 prey sandy clay, moist, plastic
55-05 8-10 23.0 0-0.3 tan well sorted f-m sand with 16/21/27/17
large shell fragments, sat : 1.6
0.3-0.8 tan well sorted vf-f sand, sat
0.8-1.6 off white f-m sand sand with
large and small shell fragments,
sat
$5-06 15-17 29.1 0-0.3 1light gry f-m sand with shell 8/32/50%
fragments 2.0
0.3-2.0 1light gry f-m shelly sand (many
shell pieces), sat
Materials
3.5 bags sand
end cap
+ 10 ft screen -
. end cap .
12 ft riser '

1 bucket bentonite pellets
1 bag Portland cement
1 protective steel casing




BORING NO. MPT-9-2

CLIENT USN, NAVFACENGCOM SDTIV PROJECT NO. 5097-04
CONTRACTOR Monitor Testing DATE STARTED 16 Sept. 1987 COMPLETED 16 Sept. 1987
METHOD Hollow Stem CASING SIZE 2" ID HNU 11.7/10.2 PROTECTION LEVEL D

GROUND EL. Unknown SOIL DRILLED 17 ft. ROCK DRILLED N/A TOTAL DEPTH 15.0 ft

LOGGED BY Mark Diblin CHECKED BY M.R. Clark DATE 24 Sept. 87 BELOW GROUND 9 ft

SAMPLE NUMBER

RECOYERY

DEPTH (ft) SOIL/ROCK.DESCRIPTION BLOWS/6-IN

S5-01 0-2 0.00-1.3" light tan f-m sand w/ 12/12/15/13 —-.
shell fragments, dry 1.3
55-02 5-7 0.00-1.5’ high tan f-m sand w/ 17/9/8/8
shell fragments, dry 1.5
S$5-03 7-9 0.00-0.5' tan f sand w/ shells 17/9/12/13
i : 0.5-0.55' blue shells 1.3
0.55-1.3’ grades to light gry
—f-m sand w/ shells
55-04 10-12 0.00-1.5" light grey f-m sand w/ 7/9/12/13

shells and fragments, 1.5

§S-05 15-17 0.00-0.4' same as above 2/12/50%
: 0.4

Materials
end cap
10 ft secreen
7.5 £t riser
end cap
2 1/2 bags sand T
.75 bucket bentonite
1 bag Portland cement
1 protective steel casing




BORING NO. MPT-9-3

CLIENT USN, NAVFACENGCOM SDIV

CONTRACTOR Monitor Testing

METHOD Hollow Stem
GROUND EL. Unknown

CASING SIZE

PROJECT NO, 5097-04

DATE STARTED 16 Sept. 1987 COMPLETED 16 Sept. 1987

2" ID HNU 11.7/10.2 PROTECTION LEVEL D

SOIL DRILLED 17 ft ROCK DRILLED N/A TOTAL DEPTH 15 ft
LOGGED BY M.C. Diblin CHECKED BY M.R. Clark DATE 24 Sept. 87 BELOW GROUND appr. 8-10 ft

SAMPLE NUMBER

DEPTH (ft)

SOIL/ROCK DESCRIPTION BLOWS /6 -IN

RECOVERY

5§5-01

§5-02

SS-3
. $5-04
$5-05

58-06

0-2

2-4

4-6

6-8

8-10

15-17

light tan org top soil w/veg 4/13/27/29
dk tan f uniform sand 1.5

light tan f-m sand w/shell frags

tan f-m sand w/shells _ 16/20/20/19
light tan f uniform sand w/dk 1.6
black clayey sand layer

appr .1' thick

same as above 22/13/11/12
interbedded brown clay and red 1.5
sand with shells '

dk brown m sand with some shells 12/8/8/7
tan f-m sand with some large 1.55
shells, uniform

~.tan f-m sand, 50% shelly, grading 7/22/22/35

to very f light tan sand at the 1.8
bottom

gry f-m sand with many shell and 7/11/22/30
fragments 2.0

Materials

11

bags sand

end cap

10

ft screen

end cap

7.5 ft riser

1 bucket bentonite pellets
1 bag Portland cement

1 protective steel casing




. BORING NO. MPT-13-1

CLIENT USN, NAVFACENGCOM SDIV PROJECT NO. 5097-04
CONTRACTOR Monitor Testing DATE STARTED 18 Sept. 1987 COMPLETED 18 Sept. 1987
METHOD Hollow Stem CASING SIZE 2" ID HNU 11.7/10.2 PROTECTION LEVEL D
GROUND EL. Unknown SOIL DRILLED 12 ft ROCK DRILLED N/A TOTAL DEPTH 10 ft

LOGGED BY M.C. Diblin CHECKED BY M.R. Clark DATE 25 Sept. 87 BELOW GROUND appr. 3 ft

=
o
— Lt
2 S z
=4 W oo = w
L %) =
. o m [ o
~% 2% I~ » | S
o<t v = DEPTH (ft) o -t SOIL/ROCK DESCRIPTION BIOWS/6-IN o
BG 8§S-01 1-3 79.9 0-1.4 1light tan f-m well graded sand . 33/42/43/50
with shell fragments, dry 1.4
BG 8s-02  5-7 132 0-0.15 brown very f sand with shell 7/9/14/9
fragments 1.4
0.15-1.4 1light gry f uniform sand with few
shells, sat
BG 85-03 10-12 70.1 0-1 interbedded meduim plastic gry 1727272
clay and very f clayey sand 2.0
1.0-1.2 uniform plastic meduim gry clay
1.2-2,0 brn very f sand, sat

Materials
2.5 bags sand
end cap
10 ft screen
- end cap
6 ft riser
3/4 bucket bentonite pellets
1 bag Portland cement
1 protective steel casing




. BORING NO. MPT-13-2
CLIENT USN, NAVFACENGCOM SDIV ' PROJECT NO. 5097-04
CONTRACTOR Monitor Testing DATE STARTED 15 Sept. 1987 COMPLETED 15 Sept. 1987
METHOD Hollow Stem CASING SIZE 2" ID HNU 11.7/10.2 PROTECTION LEVEL D
GROUND EL. Unknown SOIL DRILLED 12 ft ROCK DRILLED N/A TOTAL DEPTH 10 ft
LOGGED BY M.C. Diblin CHECKED BY M.R. Clark DATE 24 Sept. 87 BELOW GROUND appr. 3 ft

o O
L <T
@ . o
= I
= [am]
= <C o
L o
L T L
— -
[+ 8 . o
g DEPTH (ft) o SOIL/ROCK DESCRIPTION BILOWS/6-IN o=
§§-01 0-2 1.4 0-0.5 dk black top soil
‘ 0.5-2.0 1light gry f-m sand with shell
fragments 0
$5-02 2-4 0-0.2 same as above 17/31/50%
0.2-0.5 tan m sand, many shells and 1.2
fragments (coquina-like)
0.5-1.2 grades to £ well sorted uniform
s : sand, gry :
55-03 5-7 1.0 0-0.2 light gry f-m sand with shell 9/12/22/27
fragments, sat 1.3
. 0.2-0.45 very dk brn sandy peat, sat
0.9-1.3 1light gry uniform f sand, no
shells
55-04 10-12 1.5 0-0.3 same as above 4/4/8/8
0.3-1.0 gry soft plastic uniform clay 2.0
- 1.0-1.6 dk brn stiff clay with much '

decomp veg
1.6-2.0 dk olive stiff uniform clay

Materials

2 bags sand

end cap

7 ft screen e
end cap

6 ft riser

1 bucket bentonite pellets

1 bag Portland cement

1 protective steel casing




. o : BORING NO. MPT-13-3

CLIENT USN, NAVFACENGCOM SDIV PROJECT NO. 5097-04
CONTRACTOR Monitor Testing DATE STARTED 18 Sept. 1987 COMPLETED 9 Sept. 1987
METHOD Hollow Stem CASING SIZE 2" ID HNU 11.7/10.2 PROTECTION LEVEL - D
GROUND EL. Unknown SOIL DRILLED 12 ft ROCK DRILLED N/A TOTAL DEPTH 10 ft
LOGGED BY M.C. Diblin CHEGKED BY M.R. Clark DATE 24 Sept. 87 BELOW GROUND
[
o [}
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a . o
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& DEPTH (ft) o'  SOIL/ROCK DESCRIPTION BLOWS/6-IN &
§5-01 1-3 0-0.2 dk brn sandy topsoil 40/40/50/30%
0.2-0.9 1light tan f-m sand with shells Fe 1.4
oxide larper at 0.9
55-02 5-7 30.2 0-0.5 dk gry f sand with shells 13/15/20/40
0.5-0.9 1light gry f sand with shells l.4
0.9-1.4 1light gry f uniform sand, no
shells, sat
85-03 10-12 5.1 0-0.6 gry very f clayey sand 1/1/1/2
0.6-1.1 dk brn clay decomp veg - - .20
1.1-1.5 dk olive firm uniform clay high o

. Plasticity

1.5-2.0 med plasticity gry clay

Materials

2.5 bags sand

end cap

7 ft screen

end cap

6 ft riser .

1/3 bucket bentonite pellets
1 bag Portland cement

1 protective steel casing




. BORING NO. MPT-14-1

CLIENT USN, NAVFACENGCOM SDIV PROJECT NO. 5097-04
CONTRACTOR Monitor Testing DATE STARTED 17 Sept. 1987 COMPLETED 17 Sept. 1987
METHOD Hollow Stem CASING SIZE 2" ID HNU 11.7/10.2 PROTECTION LEVEL D
GROUND EL. Unknown SOIL DRILLED 13 ft ROCK DRILLED N/A TOTAL DEPTH 13 ft

LOGGED BY M.C. Diblin CHECKED BY M.R. Clark DATE 24 Sept. 87 BELOW GROUND appr. 3.0 ft.

[
o w -
= = &
= Ll o [« -
L= -t L) (7] o
o m ] [}
. = = — =L w
— &L D v L o'
o %  DEPTH (fty =T SOIL/ROCK DESCRIPTION BLOWS/6-IN
BG 55-01 0-2 0-1.4 1light tan f-m w/few .shell fragments, 7/1/4620/29 _
visible lavering., drv 1.4
BG 55-02 5-7 160 0-1.4 light tan f-m sand w/shell fragments, 9/16/31/50
i sat 1.4
BG 5S5-03 10-12 ‘141 0-2.0 1light gry f-m-uniform sand w/shell  7/23/50%
fragments, sat _ 2.0

Materials
3 bags sand
end cap
10 ft screen
no end cap
6 ft riser
1/3 bucket bentonite pellets
1 bag Portland cement
- 1 protective steel casing




. _ BORING NO. MPT-14-2
CLIENT USN, NAVFACENGCOM SDIV PROJECT NO. 5097-04
CONTRACTOR Monitor Testing DATE STARTED 17 Sept. 1987 COMPLETED 17 Sept. 1987
METHOD Hollow Stem CASING SIZE 2" ID HNU 11.7/10.2 PROTECTION LEVEL D
GROUND EL. Unknown SOIL DRILLED 13 ft ROCK DRILLED N/A TOTAL DEPTH 13 ft
LOGGED BY M.C. Diblin CHECKED BY M.R. Clark DATE 24 Sept. 87 BELOW GROUND appr. 3.0 ft.
—
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Z wex & =

- .8 S
= SE -8 8
o h = [ oo

DEPTH (ft) SOTL./ROCK DESCRIPTION BLOWS/6-IN
BG 8§s-01 0-2 80,2 0-1.0 ﬁ_iight tan f uniform sand with 7/12/20/30
layering 1.4
1.0-1.4 dk tan f uniform sand with shell
fragments
BG 55-02 2-4 0-1.25 light tan f uniform sand, dry 7/20/25/27
1.25-1.4 tan shells and fragments 1.65
1.4-1.6 light tan uniform sand. sat
BG §5-03 5-7 49,7 0-0.85 light pgry f uniform sand, sat 5/16/26/50
0.85-1.0 ¢ grain shelly gry sand, sat 1.4
1.0-1.4 1light gry f uniform sand, sat
. 58-04  10-12 59.8 0-2.0 light gry f-m sand with shell 11/31/50%
fragments, sat ; 2.0
Materials
3 bags sand
end cap
10 £t screen
end cap

6 ft riser
1/3 bucket bentonite pellets
1 bag Portland cement

' 1 protective steel casing
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APPENDIX A-6

Monitoring Well Installation Data




DEPARTMENT OF THE NAVY
SOUTHERN DIVISION
NAVAL FACILITIES ENGINEERING COMMAND
2153 EAGLE DR.. P. Q. BOX 1Q0O560
CHARLESTON, 5, €. 2041 1-0060
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WELL CONSTRUCTION DETAILS

WELL NUMBER _MPT-1-1
DATE OF INSTALLATION _2 Sept. 87

1. Hoight of Casing above ground

2. Depth to first Coupling

2.7'

7.5

Coupling Interval Dopths N/A

3. Total Length of Blank Pipg 7.5

4. Type of Blank Pipe SChedule 40 PVC, 2" 1D

S. Length of Scroen .10'

L B = I N R «

10.

i1,

12.

13.

14,

. Type of Scraon
. Longth of Sump
. Tolal Depth of Boring

Schedule 40 PVC, #10 Slot

0.5'

15.5 Hole Diameter _._.._._0 A

. Depth To Bottom of Screen 14.8 - .

Type of Screen Filtor Sand

ue

Quantity Used _250 1bs  g;zo®/20
Dopth To Top of Filter 4
Bentonite Pellets

Type of Seal
Quantity Used 25 1bs

Depth To. Top of Seal _3'.
Portland Cement

Type of Grout

Grout Mixturo

Methed of Placomant _1emie Pipe

COMMENTS ON INSTALLATION:




DEPARTMENT OF THE NAVY WELL CONSTRUCTION DETAILS
-SOUTHERN DIVISION
. NAVAL FACILITIES ENGINELRING COMMAND WELL NUMBER _M_ET-_].-_?__
21533 EAGLE DR, P. Q. BOX 10060
CHARLESTON, 5, €. 29411.0060 DATE OF INSTALLATION _10 Sept. 87

1. Height of Casing above ground _2.8'

@ T @i ? 2. Depth to first Coupling 25"
— ._;'\’\’ T Coupling interval Depths __N/A
(i) OB N :
- ,‘;/ 3. Total Length of Blank Pipe _7.5' _
N 4. Type of Blank Pipe SChedule 40 P\_I_C, 2" 1D
____ :::: 5. Longth of Scroen 10'__
D N I A S
RS N A dzp 6. Typo of Scroon _SChedule 40 PVC, #10 Slot
O A 0.5°
S KA XAP 7. Longth of Sump
N0 BN R 17 , 0.7
@ —_—t] el 8. Tolal Depth of Boring Hole Diamoter —-{_
,\' ::‘ 9. Depth To Bottom of Screenll.7'
. @ 10. Typs of Sereen Filtor Sand

Quantity Used 250 1bs Sizaslzo usc

11, Dopth To Top of Filtor 3
Bentonite Pellets

12, Type of Seal

Quantity Used 37 1bs

13. det.h To Top of Seal 2

®£ g 14. Type of Grout POrt1and Cement

AR an _ Grout Mixturo

Msthod of Placemont Tremie Pipe

.\.
%
%
il
2

e
ks
5
3
e

COMMENTS ON INSTALLATION:




DEPARTMENT QF THE NAVY
SOUTHERN OIVISION
NAVAL FACILITIES ENGINECRING COMMAND
2155 EAGLE DR.. P. Q, BOX 10060
CHARLESTON. 5. €. 20411.0060
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WELL CONSTRUCTION DETAILS
WELL NUMBER MPT-1-3

DATE OF INSTALLATION _10 Sept. 87

1. Height of Casing above ground ._3:0'

2. Dopth to first Coupling 7.5

9

Coupling Interval Dopths N/A

. Total Length of Blank Pipg />

Type of Blank Pipe SChedule 40 PVC, 2" 1D

. Longth of Screen 10 —
Schedule 40 PVC, #10 Slot

. Type of Screon

. Length of Sump 0.5

0.7'

. Tolal Depth of Boring 17" ___ Hoie Diamater

. Dopth To Boltorn of Screen 14.5

10. Type of Screen Filtor Sand

1

Quantity Used _450 1bs ;06720 |,/

1. Dopth To Top of Filter 4’

12. Type of Seal Bentonite Pellets

Quantity Used 37 1bs

13. Dopth To Top of Seal 3

14. Type of Grout

Portland Cement

Grout Mixturc

Method of Placoment _remie Pipe

COMMENTS ON INSTALLATION:




DEPARTMENT OF THE NAVY WELL CONSTRUCTION DETAILS

SOQUTHERN DIVISION

. NAVAL FACILITIES ENGINECRING COMMAND WELL NUMBER __.._.....____MPT-Z-l
2155 EAGLE OR., P. O. BOX 10064 ’ .
CHARLESTON. 5. €, 204 11.0068 DATE OF INSTALLATION 22 Sept. 8

1. Hoight of Casing shove ground _2.8'

K T @i ? 2. Deptﬁ to first Coupling 7'

B SN AV RIS Coupling Interval Depths
- c' .c.¢\,\, /\I\ ......... : .
EOEIRN caRSEs, NN I V0N DESESRSR RS B
: :~:-:-:$-:-'-:$:i s Qa .
e ¥ o N et 3. Total Length of Blank Pipe _Z
....... RN (IR
.............. "y AT "
:.:.:.:.:.:.f:::: ::::.:.:.:.:.: 4. Type of Blank Pipe Schedule 40 PVC, 2" 1D
............ AN YA RPN
(A R 5. Longth of 5
AN N . S. Longth of Scroen .3

. N

. Type of Screen _ochedule 40 PVC, #10 Slot

%N,
N
RN
’_s
.
&
o

B
AN .

e 7. Longth of Sump 9+5

f:f: : . 12 1 . 0 . 7 1
AR 8. Tolal Depth of Boring Hole Diameter =/
NN

NN 9. Dopth To Bottom of Screen 2-2

10. Type of Screen Filtor Sand.

Quantity Used 200 1bs Sizn6/20 usc

11. Dopth To Top of Filter _2:2 -
Bentonite Pellets

12. Type of Seal

Quantity Used 16 1bs

13. Dob—t..t{ To Top of Seal 2

14. Type of Grout Po_r't'land Cement

N 4 Grout Mixturo
., e
< >, A - 3
PSRRI Method of Placement Tremie Pipe
(RananR g

e

COMMENTS ON INSTALLATION:




DEPARTMENT OF THE NAVY WELL CONSTRUCTION DETAILS
SOUTHERN DIVISION - e—— =
. NAVAL FACILITIES ENGINEERING COMMAND V{ELL NUMBER MPT-2-2
2155 EAGLE DR.. P. Q, BOX 10060
CHARLESTON. 5. . 2941 1.0060 DATE OF INSTALLATION 22 Sept. 87

1. Hoight of Casing abovo ground . 2.

T T @i ? 2. Dapth to first Coupling —_7

S S N Y S D Coupl_ing interval Dopths N/A
| t) N AN SESREEE L
SESEIRN roPSN ROV N 0% IESRIPIRIRY Mt
RN R "'%3:3'.% O E
A N :‘;/ . 3. Total Length of Blank Pipe .7
'''''''''''''' SN N .. "
':::::f:.':f_':j:::: ::::.:.:.:_:.: 4. Type of Blank Pipe SChedule 40 PY_C’ " 1D
........... \'\’ f\l\ .l...l'..
'f:::f:f::::::: SN ENN S. Longth of Screen _5'
] NN B A RS
L ::,:J A é‘) 6. Type of Sereen __ochedule 40 PVC, #10 Slot
9) Y .
e ::::r ::::j . 7. Length of Sump
e B A 8. Total Depth of Boring 12 _ Hole Diamoter 07"
1. -~ /\f
ARy AR . -
_ ' X N @ 9. Depth To Bottom of Screen 10
. @ o b 10. Type of Screen Filtor Sand

.
R

:Bihad 2 Quantity Used — 200 1bs gizg8/20 /e
T 11. Dopth To Top of Filter 2.5'
® __@ _ 12. Typo of Seal _BENtonite Pellets
__ Quantity Used 16 1bs

13. deth To Top of Seal _2

14. Type of Grout Portland Cement

Letese gﬁ‘g:n aaleteld
ERAPRRa . Grout Mixture
- 5 .
Seiae Tremie Pipe
R u8s Method of Placomont P
[(re s X e " <.

B

COMMENTS ON INSTALLATION:




DEPARTMENT OF THE NAVY WELL CONSTRUCTION DETAILS

SOUTHERN DIVISION

NAVAL FACILITIES ENGINELRING COMMAND WELL NUMBER _MPT-2-3
2155 EAGLE DR.. P. Q, BOX 100608
CHARLESTON. 5, . 2041 1.0060 DATE OF INSTALLATION 1% Sept. &7

1. Hoight of Casing sbove ground 2.3"

@i ? 2. Depth to first Coupling 7.5°

o~ N Coupling Interval Depths N/A

IO N HSR

WA QR .

N 0 L7 3. Total Length of Blank Pips 1.5 _
....... :,\, il::':':‘:':' "
J\::I ’:’\.:.:.:.:.: 4, TypcchlnnkPipeSChEdU1e 40 Pvc, 2" 1D

OROEIEIRNS A I O DS .
EIEPEREIRS AV B 0N IEDEDENE 5. Length of Scroon 10"
] X A RS
f:r:) ,-:,-: .:' CS) 6. TYPB of Screen Schedule 40 PVC, #10 Slot
O RN I A 0.5°
DS O I XN 7. Length of Sump
@ IS I A 8. Tolal Depth of Boring 17 Mole Diameter 0.7
IEAY A
NG I O I @ 9. Depth To Bottom of Screen _15.2"
@ 10. Type of Screen Filtor Sand

— % Quantity Used 500 1bs ;208720 /e

11. Dopth To Top of Filter 4
Bentonite Pellets

12, Type of Seal

~ Quantity Used .20 1bs

13. Dopth To Top of Seal 3"
' Portland Cement

14. Type of Grout

3 :: Grout Mixture

¥
3E

XXX
"

Method of Placoment _1remie Pipe

Tty
R

3.4,

=

%

RS K

[ ,.1‘:‘..?‘ o
2%

XE=
Al
5
-
o~
G
vl
"

s
X
RN

o

I
o

*

COMMENTS ON INSTALLATION:




DEPARTMENT OF THE NAVY

SOUTHERN DIVISION

NAVAL FACILITIES ENGINEERING COMMAND

2155 EAGLE DR., P, 0. BOX 10060
CHARLESTON, 5. C. 2941 1.0060

TEXIEY
o) ;—%- T
WA et

X
o
K
N
%
3 ;}S:I
Ko

X
3
X
X,
ARG
S

2
L

s

53
¥

3

Ty
%

22X

e
¥
DS

*
v

Ao

ecepegeas efafasas " L
ebeteletoSetelalolelelels

4
D I N ~ ~ -
N Y W AT LIRS
Lt '.'\f\f J\I\.
A R A ¥ \, '\'\' .
Bl R P, kN ] e N
i PR PR A v s " p—
AR (NN Nonper . .
. . N ATEE . .
LNES LAY K .
- /z/' .
CUEN " L,
....... N A o
........... A NN
...... ~ *
lllllllll ‘\'\, ,\f\.
............. N NN
.......... 4\,\, e
........... NG el
..... A N,
..... W KAR
’ Ed
L LA (SN
Lt W AR
" . v/ PN
Q AFEBEN LN S
. # s ’ s
L LAY ol
* "f\f AR
-.\.’\' a0
_‘\r./ XN B
1 " ary
- Noaf
NG X
1. ¢ 4 ',
(AN LSRN
,

LN

......
o« 4w
......
. e a .

.....

R

WELL CONSTRUCTION DETAILS

WELL NUMBER _MPT-2-4

DATE OF INSTALLATION 11 Sept. 87

1.

2,

8.

9.

10.

11.

12.

13.

14.

. Type of Blank Pipe
. Longth of Scrosn
. Typs of Screon

. Longth of Sump

Height of Casing abovo ground 3"

Depth to first Coupling 6

Coupling Interval Depths N/A

. Total Length of Blank Pipe 6!

Schedule 40 PVC, 2" ID

10'

Schedule 40 PVC, #10 Slot

0.5

Hole Diameter

Tolal Depth of Boring 17!

Dopth Te Boltom of Screen 13'

Type of Scroen Filtor 3and

0.7

usc

Guantity Used 300 1bs Siza6/20

Depth To Top of Filter _2-5' -
Bentonite Pellets

Type of Seal

Quantity Used 20 1bs

Do‘p‘"t.ﬁ To Top of Seal 1.5

Type of Grout Portland Cement

Grout Mixture

Method of Placement Tremie Pipe

COMMENTS ON INSTALLATION:



DEPARTMENT OF THE NAVY WELL CONSTRUCTION DETAILS

SOUTHERN DIVISION

. NAVAL FACILITIES ENGINEERING COMMAND WELL NUMBER MPT-2-5
X133 EAGLEDR.. P, O. BOX 10060 s
CHARLESTON. 5. . 20411-0060 DATE OF INSTALLATION23 Sept. 87

1. Hoight. of Casing abovo ground _2 -4

@I T 2. Depth to first Coupling _3_
Y K EREIIE Coupling Interval Dopths N/A
1 KA I N IEESEORNES B
NN WSO P .
AN I OV D30 O i ,
;‘::: :5/ . 3. Total Length of Blank Pipe _>
TR
E::: :::S 4. Type of Blank Pipe S¢hedule 40 PVC, 2" 1D
RN BN RSO
s s ]
:,:: N RIS 5. Longth of Scroen .
ALY \,\ . .'
:’:} I:I: . 6!3) 6. Type of Screen Schedule 40 PVC, #10 Slot.
_\’\: :\;\ .
e I N 7. Length of Sump 0.5°
,‘-: el 8. Total Depth of Boring 11" Hole Diamoter 0.7'
b f\l: : !
2 9. Dopth To Bottem of Screen 3.6
. 10. Type of Screen Filtor Sand

6/20 usc

Quantity Used 200 _1bS__ gjzq

11. Dopth To Top of Filter 2.5
Bentonite Pellets

12. Type of Seal
Quantity Used _16_1bs

13. Dopth To Top of Seal 2

14. Type of Grout Portland Cement

.
X o
X
5
.
S
%,
]
3

(“
s )
PN » Grout Mixture —— it
s g ; ;
EELoa Mathod of Placoment _ Femie Pipe
RERHR DD sté‘
% tl?z Cetet, ‘ﬁg

COMMENTS ON INSTALLATION:




DEPARTMENT OF THE NAVY WELL CONSTRUCTION DETAILS
SOUTHERN DIVISION
NAVAL FACILITIES ENGINEER_ING COMMAND Y'/ELL NUHB ER M—PLZ—-L—_

2155 EAGLE DR., P, 0. BOX 10060

CHARLESTON. 5. C. 2041 1.0060 DATE OF INSTALLATION _22 Sept. 87

1. Height of Casing above ground _2.4'

@i ? 2. Depth to first Coupling __5.
o] AN ey Coupling interval Dopths N/A
IS I 0N IETRSRIPORY F%y ‘
:\:\: :\:\ -'.:.‘.:.: N
N \.f ’\/\ -. .I -.I
: "’:: :f:{.\ / . 3. Total Length of Blank Pipe 5'_ 3
..'.:.:.:.:.:i:,:, N I Y
SICOEIPORIN N I O PO 4. Type of Blank Pipe SChedule 40 PVC, 2" ID
BRIRISIS N [ AN RSP .
RSN Ny RSN S. Longth of Scroen . 7'
.......... O I NN S
RS Y AL 833 6. Typo of Scroen __SChedule 40 PVC, #10 STot
Cg :.. ,\:\: :\:\ - O 5'
::::, el 7. Length of Sump -
@ o A 8. Tolal Depth of Boring 12" _ Hole Diamoter 0-7'
T 7 A s
:/\f l’:l\ 1
el @ 9. Depth To Bottom of Screen 3.6
@ (z , @ 10. Type of Screen Filtor Sand

6/20

Quantity Used 200 _1bs  gjzq usc

11. Deopth To Top of Filter 2.5

@ .._@ . 12. Typo of Seal _BENtonite Pellets
| @ ~ Quantity Used __16 1bs
L4 'L 13. Dopth To Top of Seal 2!
@ S (4. Type of Grout POrt1and Cement
' f wi;?\‘z Grout Mixture
5";::. 3 :i‘ Method of Placoment _TTeMie Pipe

COMMENTS ON INSTALLATION:




DEPARTMENT OF THE NAVY WELL CONSTRUCTION DETAILS

SOQUTHERN OIVISION

NAVAL FACILITIES ENGINEERING COMMAND YELL NUMBER ._...__.._MPT' 2-75S
2153 EAGLE DR., P. O, BOX 10060
CHARLESTON. 5. C, 2041 1.0060 DATE OF INSTALLATION 15 SEEt . 87

1. Hoight of Casing abovo ground _2.8'

@i ? 2. Depth to first Coupling ._6.5"
AV ENENE Coupling Interval Dopths N/A _
Eég/ 3. Total Length of Blank Pipe £.5
4. Type of Blank Pips SChedule 40 PVC, 2" 1D
:::: 'I’S,:: S . Length of Screen
4 . Type of Screen Schedule 40 PVC, #10 Slot

s, S r
o s

0.5'

!_l-
L
NN
LA 4
ANy
~
Ed
AR TA YA
;S
@
o [y

7. Length of Sump

8. Tolal Depth of Boring 12 Hole Diamoter 07"

9. Depth To Boltomn of Screen 10.7'

10. Type of Screen Filtor Sand

6/20 usc

Quantity Used 200 Tbs Siza

11. Dopth To Top of Filtor 35"
Bentonite Pellets

12. Typa of Saal
Quantity Used 16_1bs

13. Dopth To Top of Seal 2.5'
14. Type of Grout Portland Cement

Grout Mixture

ey

>

W3

Y
bl Y

)
X
i

Method of Placoment 1 emie Pipe

e
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S¥

>
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5
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oy

& 5
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X<, s
etefeSesetetels

COMMENTS ON INSTALLATION:




DEPARTMENT OF THE NAVY WELL CONSTRUCTION DETAILS

SOQUTHERN DIVISION
. NAVAL FAGILITIES ENGINECRING COMMAND WELL NUMBER _MPT-2-70
21533 EAGLE DR.. P. Q, BOX 10060 .
CHARLESTON. 5. ¢. 2041 1.0060 DATE OF INSTALLATION _23 Sept. 87
1. Hoighl of Casing above ground 2
@i L 2. Depth to first Coupling 7.5
: < I Coupling Interval Dopths 10"
& ':/\.r AN RO p‘ 9 Interval Depths
' ‘::; :::::::::::::: N
= N :’;/ ©" 3. Total Length of Blank Pipe 175"
PSS K% TN Ayl IS "
:,:_:,:‘.‘_-‘_:\1:# e 4. Tch of Blank Pipe Schedule 40 PVC, 2" ID
SEIRIRES N N N BRI '
RIS N B X ~ 5. Longth of Scroen 10
DR N B A B
Siesete Nav I AR d;? 6. Typo of Scroan _Schedule 40 PVC, #10 Slot-
@ Ry .
.. ::::r :,‘_:: . 7. Longth of Sump -
. .J:I:; ‘_\,\ . \ 7
@ NI I AN 8. Tolal Depth of Boring 27" Hole Diameter 27
1804 )\f\ ’ ’ ) '
N ‘r _ @ 9. Depth To Bottom of Screen 29 -5
5 N
. @ : 7-‘-;;5: @ 10. Type of Screen Filtor Sand
- ; J Quantity Used 350 1bS _ gizo8/20 ;e
11. Dopth To Top of Filter 135"
@ __@ ‘ 12. Type of Seal _BENtonite Pellets
(10) Quantity Used _32_1bS

13. Dopth To Top of Seal 11'

14. Type of Grout Portland Cement

J— e

Grout Mixture

lul
S
¥

LR K

S Method of Placoment 1 "emie Pipe

=X,

-

-
S

-
5
%
ol
-
I

o

COMMENTS ON INSTALLATION:




DEPARTMENT OF THE NAVY WELL CONSTRUCTION DETAILS

SQUTHERN DIVISION
. NAVAL FACILITIES ENGINEERING COMMANG WELL NUMBER __MPT-2-8
2135 EAGLE DR, P. O, BOX 10060
CHARLESTON. 5.C. 2941 1-0060 DATE OF INSTALLATION 23 Sept. 87

1. Hoight of Casing above ground 2.3

+ T @i ‘? 2. Depth to first Coupling 5!
| N N0 Y BRI Coupling Interval Depths N/A
RS0 SRS O NV [ A RO s
‘. ::::f'fé':':;:::z :i:;/ a 3. Total Length of Blank Pipg .2
.............. Ay P R "
ERR VY I A% 4. Type of Blank pipe SChedule 40 PVC, 27 ID
ISP NOC I 0N IESEOEI 7
'''''''''' )2 N AT IEDEIEIE 5. Length of Scroen
S N I A B
.?:,:) ,.:,: 63) 6. Type of Screon Schedule 40 PVC, #10 Slot
@ S N B A OO 0.5'
I KX I AN 7. Length of Sump .
RS NV I X .12 . 0.7
@ ™A el 8. Tolal Depth of Boring Hole Diameter
A .
XN 9. Depth To Bottom of Scraen _2.7 e
. 10. Type of Screen Filtor Sand

Quantity Used _150_1bs  gjzo67/20 /e

11. Depth To Top of Filter 22

12. Type of Scal Bentonite Pellets

Quantity Used _16_1bs

13. Dopth To-Top of Soal 2.

Cement
: 14, Type of Grout Portland

:% LN l": ";g“ s %\. )

: e Grout Mixture

ettt . -

P AR Method of Placoment _ITemie Pipe
5};“ ‘;‘ ] ﬂ:‘a:‘:{ I;sgfdf

COMMENTS ON INSTALLATION:



DEPARTMENT OF THE NAVY WELL CONSTRUCTION DETAILS

SOUTHERN DIVISION

NAVAL FACILITIES ENGINEERING COMMAND WELL NUM B ER M:_gs_._
2135 EAGLE OR.. P. Q, BOX 10068
CHARLESTON. 5, C. 2041 1-0060 DATE OF INSTALLATION _.2.2 _SeDt . 87

1. Height of Casing above ground .3

@i ? 2. Depth to first Coupling 5'

N A R Coupling Interval Dopths N/A
25 X0 B A% RSO '
1 "\’\.:.:.'.:.:
) :':::::-' :::;/ 3. Total Length of Blank Pipo 2.
SEDEIETRIPIEY A I NN N ‘ _Schedule 40 PVC, 2" ID
BERIRIRSENE Y B A RO 4. Type of Blank Pipe
........... N B TN PEMEICIER 70
'.:.:.:.:.:\:\: XN R S. Longth of Scroen
lllll N A ’\’\ : ‘ *
NN AL d@ 6. Type of Scroon __SChedule 40 PVC, #10 Slot
LIRS A -
<:EE) IO R NN D - 0.5
A I SN E 7. Length of Sump -
@ j‘:": E:r: . 8. Tolal Depth of Boring 10° Hole Diamoter -2
LAY AR .
N I a0 @ 9. Depth To Bottom of Screen 2
o
PR (34
@ el i @ 10. Typo of Screen Filtor Sand
L4 Quantity Used 200 1bs ;708720 /¢
? 11. Dopth To Top of Filter 2.5'
@ ___@ ‘ 12. Typo of Soal _BeNtonite Pellets

(- @ Quantity Used 16 1bs

13. Dopth To Top of Seal .2
tPort'land Cement

14. Type of Grou

Hleagtasaiaang
o Grout Mixturo
B Tremie Pipe
RS Method of Placoment
¥ (‘. (; .

COMMENTS ON INSTALLATION:



DEPARTMENT OF THE NAVY

SOUTHERN DIVISION

WELL CONSTRUCTION DETAILS
WELL NUMBER _MPT-2-9D
DATE OF INSTALLATION _22_Sept. 87

NAVAL FACILITIES ENGINEERING COMMAND
2155 EAGLE DR., P. 0. BOX 10060
CHARLESTON. 5. G, 2941 1.0060

1. Hoight of Casing above ground .

11. Dopth To Top of Filter 13°

12. Type of Seal Bentonite Pellets

@i ‘? 2. Depth to first Coupling —_7-5'
Coupli 10°
o] A RO oupling Interval Dopths
1A B AN IESRSSORNS I
Y S TSR I
NN N I e
N f:f‘,_-'.; 3. Total Length of Blank Pipe 1/ -2
....... N I O IS "
ORISR A BN AN NSNS 4. Type of Blank Pipe SC1edule 40 PVC, 2" 1D
LU 5. L 10" - -
.......... NOS I A . Longth of Scroen
.......... N0y I A
C :.' ; J:::'J ,:,:: 63) 6. TYPB of Scrosn Schedule 40 PVC, #10 Slot
9) i bl \
P RS X I N B 7. Longth of Sump 022
S KA I VN D 27 : 0.7
@ " AL B AT N 8. Tolal Depth of Boring Hole Diameter —_—______
N I A
N 9. Depth To Bottom of Screen 24.5
. @ : 10. Type of Screen Filter Sand
T : Guantity Used 300 Tbs Sizae/zo usc

Quantity Used 50 1bs

13. Dopth To Top of Seal 10

t Portland Cement

14. Type of Grou

Grout Mixture

Methad of Placoment _Iremie Pipe

COMMENTS ON INSTALLATION:




DEPARTMENT OF THE NAVY WELL CONSTRUCTION DETAILS
SOUTHERN DIVISION
. NAVAL FACILITIES ENGINEERING COMMAND WELL NUMB ER M
21355 EAGLE DR., P. Q. BOX 10060
CHARLESTON. $.C. 2941 1.0060 DATE OF INSTALLATION _10 Sept. 87 .

1. Hoight of Casing above ground _3-1

......

* T @1 ? 2. Depth to first Coupling 7.5

..... T Couplin§ interval Dopths N/A

.....

.....
.......

-.v

. . .
PR
Lt
PR
Ot
S
St
P
MR
7
’
b
SIS
I
APy

.

-

SN B :
NN W P )
:i')‘_}_'?f: - 3. Total Length of Blank Pipe 7.5
A )
SN BRI 4. Type of Blank Pipe Schedule 40 PVC, 2" 1D
N \ lllll :
.......... OV B AN S. Longth of Scroen 2___
SRRSO/ B AN B Schedule 40 PVC, #10 Slot
PRI N I 0N B 6. Type of Screen
@ SR 0.5°
- NNE 7. Longth of Sump =~

hY

hY

~
P

8. Tolal Dopth of Boring 17! Mole Diameter 0.7

PR
’,
hY A%
I kd
hY &Y
hY
s
AL YRR Y
T A

4
3
by
-
LY

9. Depth To Bottom of Screen 3.4 e

o |
o @ 10. Type of Scraen Filtor Sand
_}; Guantity Used 600 1bs_ g;;s8/20 ;e

11. Dopth To Top of Filter _3_.
Bentonite Pellets

12. Type of Seal

Quantity Used 37 1bs

13. Dopth To Top of Seal 2.
Portland Cement

14. Type of Grout

e i Grout Mixturo

, Method of Placoment .1 emie Pipe

%

3
o "
WIS
Mt
oy
Rl
! 27
s
A I

53
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24
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COMMENTS ON INSTALLATION:



DEPARTMENT OF THE

SOQUTHERN DIVISION

NAVY

NAVAL FACILITIES ENGINEERING COMMAND

2155 EAGLE DR.. P. Q, BOX 10060

CHARLESTON. 5, C. 2941 1.00
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WELL CONSTRUCTION DETAILS

WELL NUMBER _MPT-2-155

DATE OF INSTALLATION _14 Sept. 87

t

2.

Height of Casing sbove ground 3.2

Depth to first Coupling 7"

Coupling Interval Depths N/A

. Tolal Length of Blank Pipe A

Type of Blank Pipe Schedule 40 PVC, 2" ID

S. Length of Scroen 10/

9.

10.

11.

12,

13.

. Type of Scroon
. Longth of Sump

. Tolal Depth of Boring

. Type of Grou

Schedule 40 PVC, #10 Slot

0.5

17'

Depth To Bottom of Screen 13-2

Type of Scraeen Filtor Sand

Hole Diameter

0.7'

Guantity Used _550_1bs _ g;;,6/20

usc

Dopth To Top of Filter 3.
Bentonite Pellets

Type of Seal

Quantity Used 50 1bs

Dopth To Top of Seal 2’
LPort]and Cement

Grout Mixture

Methad of Placomeont _Iremie Pipe

COMMENTS ON INSTALLATION:




DEPARTMENT OF THE NAVY

SOUTHERN DIVISION

. NAVAL FACILITIES ENGINEERING COMMAND
2135 EAGLE DR, P. 0. BOX 10064

CHARLESTON, 5. €, 2941 1.0060

o ;

L 3 o }"
¢ e “‘\
v PPN
eicdeleteletetetefetatets

WELL CONSTRUCTION DETAILS

WELL NUMBER _MPT-2-15D

DATE OF INSTALLATION __23 Sept. 87

1.
2,

10.

11,
12,

13.

4.

Hoighl of Casing above ground 2.2

Depth to first Coupling 7.5

10
Coupling Interval Dopths

. Total Length of Blank Pipe 17.5°

Type of Blank Pipe Schedule 40 PVC, 2" ID

. Longth of Scroen 10' ' -

Schedule 40 PVC, #10 Slot

. Type of Screen
. Longth of Sump 0.5
- Tolal Depth of Boring 27 Hole Diameter 0.7"'

. Depth To Bottom of Sergon 25.3"

Type of Screon Filtor Sand

Quantity Used 300 _1bs _size8/20 /¢

Dopth To Top of Filter 13"
Bentonite Pellets

Type of Seal

Quantity Used _37 1bs

Dopth To Top of Soal 11"
Type of Grout Portland Cement

Grout Mixture

Mathod of Placoment _IreMie Pipe

COMMENTS ON INSTALLATION:




DEPARTMENT OF THE NAVY WELL CONSTRUCTION DETAILS

SOQUTHERN DIVISIDN

. NAVAL FAGILITIES ENGINELRING COMMAND WELL NUMBER MPT-8-1
2135 EAGLE DR.. P. Q, BOX 10060
CHARLESTON. §, C. 2041 1-0060 DATE OF INSTALLATION M

1. Height of Casing sbovo ground _ 2+ 9

2. Depth to first Coupling 9"

Coupling Interval Dopths N/A

3. Total Length of Blank Pipo _2.

4. Type of Blank Pipe Schedule 40 PVC, 2" ID
- 5. Longth of Scroen 10"

Schedule 40 PVC, #10 Slot

6. Type of Scroen
7. Longth of Sump 0.5
8. Total Depth of Boring 17! Hole Diameter 0-7'

9. Depth To Bottom of Screen _16-1

10. Typs of Scraen Filtor Sand

Quantity Used _350 1bs ;68720 /¢

11. Dopth To Top of Filtor 2.5
Bentonite Pellets

12. Type of Seal

Quantity Usod __5C_1bs

13. Dopth To Top of Seal 3.5°

14. Type of Grout Portland Cement

Grout Mixturo

Method of Placoment Tremie Pipe

COMMENTS ON INSTALLATION:



DEPARTMENT OF THE NAVY

SOUTHERN DIVISION
. NAVAL FACILITIES ENGINEERING COMMAND
2135 EAGLE DR,, P, O, BOX 10060
CHARLESTON, 5. C. 294110068

g
®

[ );.‘.
5
o A
% 4
Sy AR
BRRIRAT I, R
Al 1
erry!
2 patetotet
5 Arannnn
Rsagusuies
4 elelelilet

el e & & 2. & \l\' \l\
..... .
NN ] B .
; . IRl NS PR N
N _.\,\, ,\, ......... N
L . A\,\.‘ " ,\ ..... - .
. S e N Er R P
o] 0% R I A IRy RO
Y P '...‘\4’_‘ P B - -
] NN E :
B LA . .
e W
1 ,v) ......
.......... W IR
....... N P I
e e AN PR
............. \,\, el
............. N TN FRIRIENENE
------ “i\/ ",
..... N
........ a\,\'. f\ L
. N .
..... N A .
..... R .
e, j\f\t‘ AP
Lot IIJ rard 3
AL LN LN
Lo o K
v} .- LSEN ow|
. 177 s,
L LR LY
.. '\f\f AR
- ‘\’\ "\-’\-
J\/“/‘ r\/\_
1 - A A
AN I
J NG ML
17 N
N ~
’ s

11. Dopth To Top of Filter

WELL CONSTRUCTION DETAILS
WELL NUMBER _MPT-8-2

DATE OF INSTALLATION 17 Sept. 87

1. Height of Casing above ground 2.6

2. Depth to first Coupling 10°

Coupling interval Depths /A

. Total Length of Blank Pipe 10°
Schedule 40 PVC, 2" ID

. Type of Blank Pipe

. Longth of Screen 10°
Schedule 40 PVC, #10 Slot

. Type of Scresn

. Length of Sump 0.5

. Tolal Dopth of Bor‘inglg' Hole Diameter

. Depth To Boltom of Screen 17.4'

10. Typo of Screen Filter Sand

0.7'

6/20

Guantity Used 320 1bS _ gizq u/c_

12. Type of Seal Bentonite Pellets

Quantity Used _37 1bs

13. Dopth To Top of Seal 3"

14. Type of Grout Portland Cement

Grout Mixturo

Method of Placoment Tremie Pipe

COMMENTS ON INSTALLATION:



DEPARTMENT OF THE NAVY WELL CONSTRUCTION DETAILS

SOUTHERN DIVISION

. NAVAL FACILITIES ENGINEERING COMMAND WELL NUMBER ___MPT'8‘3 —
2155 EAGLE DR., P, 0. BOX 10060 :
CHARLESTON. 5., 2041 1-0060 DATE OF INSTALLATION 16 Sept. 87

1. Height. of Casing above ground 2.8

@i ) 2. Depth to first Coupling —_7.5"
y IS DR Coupling Interval Depths N/A
1 P
b / 3. Total Length of Blank Pips 75" _ )
A A R "
I X BRI 4, Type of Blank Pipe SChedule 40 PVC, 2" 1D
A I AV BN
1 el 5. Longth of Scroen .10

MIAY LI Schedule 40 PVC, #10 Slot

. Type of Scroon

b .Y
s I"I
I\I
@
h

S
LAY
S » S

0.5'

::,\ ; 7. Length of Sumnp
’:’: . . 17" . 0.7
o 8. Tolal Dopth of Boring Hole Diameter -/

3 N
ABRRG LA
A

9. Depth To Bottom of Screen 14.7

10. Type of Scraen Filtor Sand

Quantity Used _300 1bs ;206720 )/

11. Dopth To Top of Filter 2.
_.._@ ‘ 12. Type of Seal Bentonite Pellets

25 1bs

| @ Quantity Used
13. Dopth To Top of Soal 2!

®£ 14. Type of Grout POrtland Cement

e Grout Mixture

B Method of Placoment _1remie Pipe

f hE
Wy {3
bela%e 2 iatete Seiet
sl

COMMENTS ON INSTALLATION:



DEPARTMENT OF THE NAVY WELL CONSTRUCTION DETAI LS
. e oS TR T TUIN VETAILS

SOUTHERN DIVISION

. NAVAL FACILITIES ENGINEERING COMMAND WELL NUM-B—ER —M—FW—'Q-:.]-_..._ )
2135 EAGLE DR., P. Q, BOX 10060
CHARLESTON, 5. ¢. 2041 1-0060 DATE OF INSTALLATIONLS Sept. 87

1. Hoight of Casing above ground 2.9’

@i ‘f 2. Depth to first Coupling 2.
Ny RS N b Coupling Interval Dopths 10
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@ 1oe & ,::: . 8. Tolal Depth of Boring 20 Hole Diameter 0.7
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N N N 9. Dopth To Bottom of Screen _19.1
. S ®) 10. Typo of Scroen Filtor Sand

Quantity Used _350 1bs _ ;z,8/20 ;0

11. Dopth To Top of Filter _
Bentonite Pellets

12. Type of Scal
Quantity Used 20 _1bs

13. Dopth To Top of Scal _>
Portland Cement

14, Type of Grout
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DEPARTMENT OF THE NAVY WELL CONSTRUCTION DETAILS

SOUTHERN DIVISION

NAVAL FACILITIES ENGINEERING COMMAND WELL NUMBER _MPT-9-2
2155 EAGLE DR.. P. Q. BEX 10060
CHARLESTON.5.C. 208 1.mes DATE OF INSTALLATION 16 Sept. 87
3.1

1. Height of Casing above ground

@i ? 2. Dopth to first Coupling 7.5!
Y BRI Coupling interval Dopths N/A
A o i
3,;/ " 3. Total Length of Blank Pipg .23
AN "
....... X N S 4. Type of Blank Pipe SCheduTe 40 PVC, 2" 1D
'f':'f:f':‘:::; :::: RO " 5. Length of Scroen .10
..... A I VOOY EREE
.......... NN NARENS
RINE A j:,:: - 8;9 6. Type of Scroen Schedule 40 PVC, #10 Slot--.
OJ Y I N
- :::‘r :‘:: : 7. Leongth of Sump U
@ —d R 8. Tolal Depth of Boring L7 Hole Diamoter 0’
N ‘\::" r\/: : o . 14 11
NN ” _._._9. Depth To Bottom of Scraen =" -
@ 10. Type of Screon Filtor Sand

Quantity Used 250 1bs Sizaslzo usc

11. Dopth To Top of Filter 4

Bentonite Pellets

12. Type of Seal

Guantity Usad 37 Tbs

13. Dopth To Top of Seal 2"

14. Type of Grout Portland Cement

—— -

Grout Mixture

.4

% 1': Method of Placoment _I"€Mie Pipe

COMMENTS ON INSTALLATION: T




DEPARTMENT OF THE NAVY WELL CONSTRUCTION DETAILS
SOUTHERN DIVISION - -
NAVAL FACILITIES ENGINEERING COMMAND WELL NUMBER _MPT-9-3
2155 EAGLE DA, P, 0. BOX 10060
CHARLESTON, . C. 294 1 1.0060 DATE OF INSTALLATION 16 Sept. 87
2.5'

1. Hoight of Casing above ground .

? r ®i ? 2. Depth to first Coupling .75
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@ R :::: : 8. Tolal Depth of Boring 17" _ Hole Diamoter _0-7"'
1.~ # rad
IR AR '
N ,‘ - @ 9. Depth To Bottom of Screon .15
@ : 10. Type of Sersen Filtor Sand
i : v Quantity Used 250 _1bs size®/20 usc
11. Dopth To Top of Filter __ %'
®' _@ _ 12. Typo of Seal Bentonite Pellets
L (19) Quantity Used .50 1bs

13. Dopth To Top of Seal __2."

g . Cement
@ : 14. Type of Grout Portland Ceme
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DEPARTMENT OF THE NAVY WELL CONSTRUCTION DETAILS

SOUTHERN DIVISION
. NAVAL FACILITIES ENGINEERING COMMANO WELL NUMBER MPT-13-1
2155 EAGLE DR.. P, 0. BOX 10060
CHARLESTON. 5. C, 2041 1.0060 DATE OF INSTALLATION 18 Sept. 87

1. Hoight of Casing above ground __2:8'

* T @i ﬁ 2.Dsptﬁ to first Coupling 6’
oAk -.‘-n,\, Y AT Coup!_ing Interval Dopths N/A .-
@ s
:' .:':i::$::: ::S: Eég,/ 3. Total Length of Blank Pipe 6’
JEES: E:ES 4, Type of Blank Pipe Schedule 40 PVC, 2" 1D
ey B A B 5. Longth of Scroen
e ]; e d@ 6. Typo of Scroon __SChedule 40 PVC, #10 Slot
C‘? ':. EES: EEEE | 7. Longt'.ﬁ'of Sump 0.5°
@ - :E:E :EEE 8. Tolal Deopth of Boring 12" Hole DiamaierL
‘:: I::: _ @ 9. Dopth To Battom of Screen _10-2
. @ 5 : _@ - 10. Typo of Screen Filtor Sand
: # Quantity Used 250 1bs Siznﬁ/20 usc
11. Dopth To Top of Filter 3
@ _@ | 12. Typo of Seal _BENtoRite Pellets
(1 Quantity Used _37_1bS
t - 13. Dopth To Top of Seal 2

14. Type of Grout Portland Cement

Grout Mixture

RS Method of Placomant I -emie Pipe
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DEPARTMENT OF THE NAVY WELL CONSTRUCTION DETAILS
SOUTHERN DIVISION — —
NAVAL FACILITIES ENGINEERING COMMAND V{ELL NUMBER M_‘_l}i___
21535 EAGLE DR., P, 0. BOX 10060

CHARLESTON, 5. €. 2941 1.0060 DATE OF INSTALLATION 15 Sept. 87

1. Hoight of Casing above ground . 3:5'

@i L 2. Doptﬁ to first Coupling 6
A eI, Coupling Interval Dopths _N/A
NSRRI S
,)/ " 3. Tolal Longth of Blank Pipe &
E‘\'E: 4. Type of Blank Pipe Schedule 40 PVC, 2" 1D
ESEE : S. Longth of Scroen /'
ds) 6. Typo of Scroen __SChedule 40 PVC, #10 Slot
;EES 7. Longth of Sump 0.5
ESES 8. Tolal Depth of Boring 12" __ Hole Diameter 0-7'_
”.: - @ | __9. Depth To Bottom of Screen 35
g‘ _@ 10. Typo of Scroen Filtor Sand

v Quantity Usad 200 1bs_ ;08720 ;e

11. Dopth To Top of Filter 2.5

.__@ _ 12. Typo of Seal Bentonite Pellets

Quantity Used 50 1bs

13. Dopth To Top of Sea! 1.5
Portland Cement

14. Type of Grout

Groul Mixture T

Method of Placoment .17 emie Pipe

COMMENTS ON INSTALLATION:



DEPARTMENT OF THE NAVY WELL CONSTRUCTION DETAILS

SQUTHERN OIVISION

NAVAL FACILITIES ENGINELRING COMMAND Y{ELL NUMBER T'l 3-3
2133 EAGLE DR.. P. Q. BOX 10060
CHARLESTON, 5. ¢. 20411.0060 DATE OF INSTALLATION _18 Sept. 87

1. Height of Casing sbove ground _3-0

- Quantity Used 250 1bs Si2n6/20 U/P...

11. Depth To Top of Filter _3"
Bentonite Pellets

* T @i $ 2. Dopth to first Coupling __8
N DI ¢ ._.IJ\/\’ SO OO Coupling Interval Dopths N/A
L :Z:Z-.@_ 50 AV I VAN ERSRARAS
IEIRIRN NN A B AN SIS B
....... IS I N B Vil IO '
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REERSRd v I A (O 4. Type of Blank Pipo SChedule 40 PVC, 2" 1D
SO A B AN RSt o -
''''''''''' NG L0 PEREIEN S. Length of Scroen
..... A I N PR _
RSPRES KO B AN I Schedule 40 PVC, #10 Slot
N ?::\j A NN a@ 6. Type of Screen 2
Cg LN, A 0.5
S N I X R 7. Longth of Sump -
@ Pl 8. Tolal Depth of Boring 12' ___ Hole Diameter 07
1 7 A o
'\/\‘: f\f\ ]
A 9. Depth To Bottom of Screen 10" - .
@ 10. Type of Screen Filter Sand

i2. Type of Seal

Quantity Used 16 1bs

13. Dopth To Top of Seal 2!

14. Type of Grout Port'_land Cement

Grout Mixture

Method of Placoment _1Temie Pipe

COMMENTS ON INSTALLATION:



DEPARTMENT QF THE NAVY
SQUTHERN DIVISION
NAVAL FACILITIES ENGINELRING COMMAND
2133 EAGLE OR., P. Q, DOX 10060
CHARLESTON, 5. C. 2941 1.0060
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WELL CONSTRUCTION

DETAILS

YELL NUMBER _MPT-14-1

DATE

1.

2.

8.
9.

10.

11,

12.

13.

14,

. Total Longth of Blank Pips 5.
. Type of Blank Pipe
. Longth of Scroon
. Type of Scroen

. Length-of Sump

OF INSTALLATION 17 Sept. 87

Hoight of Casing sbove ground 3

Depth to first Coupling 6!

Coupling Interval Dopths N/A

Schedule 40 PVC, 2" ID

10'

Schedule 40 PVC, #10 Slot

0.5

13!

Tolal Depth of Boring Z2_____ Hole Diamater

Dopth To Bottom of Screen 13'

Type of Screen Filtor Sand

0.7'

200 1bs '296/20 u/c

Quantity Used Si
Dopth To Top of Filter 2.2

Bentonite Pellets

Type of Scal

Quantity Used 16 1bs

Dopth To Top of Seal .2
Portland Cement

Type of Groul

Grout Mixturo

Method of Placoment Tremie Pipe

COMMENTS ON INSTALLATION:



DEPARTMENT OF THE NAVY WELL CONSTRUCTION DETAILS

SOUTHEAN DIVISION

NAVAL FACILITIES ENGINELRING COMMAND Y{ELL NUMBER MPT-14-2 .
2153 EAGLE DR., P, O, BOX 10060 1 a7
CHARLLCSTON. 5, C. 2041 1.0060 DATE OF INSTALLATION 7 Sept.

1. Hoight of Casing abovo ground

? T @i ?j 2 Dopth to ﬁfst. Coupling 6
T KT | ._.-‘\;\; o e Coupl_ing Interval Dopths N/A
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R -
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© "R R o
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@ Lod el 8. Tolal Depth of Boring .14 Hole Diamoter 9-7"'____
IRy :\:\ ,
\ N 9. Dopth To Bottom of Screen 13
. il @ 110. Typo of Screen Filtor Sand

Quantity Used _300_1bs izo8/20 /¢

11. Dopth To Top of Filter 2.5"

Bentonite Pellets

12. Typo of Scal

Quantity Usad _50_Tbs

13. Dopth To Top of Soal 2.
Portland Cement

14, Typc of Grout

Grout Mixturo

L Tremie Pipe
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APPENDIX A-~7

Groundwater Level Observations




APPENDIX A-7
GROUNDWATER LEVEL OBSERVATIONS
EXPANDED SITE INVESTIGATION
NAVAL STATION MAYPORT, FL

ELEVATION
GROUND TOP OF SCREEN Water Elevation (Feet above Mean Sea Level)
LOCATION (Mean Sea Level) 9/14 9/18 9/24 10/8 1987
Site 1
MPT-1-1 14.30 9.60 5.99 5.7%9 5.62 5.19
MPT-1-2 14.07 9.37 5.07 4.85 4.78 4.54
MPT-1-3 11.90 7.40 4.41 4.27 4.09 3.79
Sites 2, '
4, 5, &6
MPT-2-1 8.43 4,23 4.80
MPT-2-2 5.56 ‘ 0.56 3.19
MPT-2-3 15.02 9.82 9.8 10.33 11.34 14.88
MPT-2-4 8.25 5.25 4.81 3.53 3.67 3.1
MPT-2-5 7.40 4.80 5.85
MPT-2-6 7.39 4.79 5.42
MPT-2-75 7.78 4.08 - 4.08 3.85 3.45
MPT-2-7D 7.99 -7.51 3.57
MPT-2-8 8.16 5.46 5.84
MPT-2-95 7.55 5.55 5.46
MPT-2-9D 7.60 -6.90 2.9
MPT-2-10 6.93 2.53 5.70 5.86 5.62 5.53
MPT-2-158 7.38 3.58 3.79 2.81 3.28 3.08
MPT-2-15D 7.05 -8.25 2.74
$-4 7.50 3.70 3.61 3.67
$-5 6.46 3.17 3.17 3.12 3.08
Site 8
MPT-8-1 12.84 6.74 4.9 5.40
MPT-8-2 11.34 3.94 1.79 1.86
MPT-8-3 10.85 6.15 - 0.39 * 0.21 *
Site 9
MPT-9-1 11.45 2.35 1.69 1.73
MPT-9=2" 10.28 5.88 1.05 1.76
MPT-9-3 8.98 3.98 0.94 1.76
"‘“ Site 13
MPT-13-1 10.28 7.08 5.61 5.43 5.20
MPT-13-2 9.31 6.81 6.65 6.35 6.00
MPT-13-3 7.48 4.48 5.33 5.45 6.19 7
Site 14
MPT-14-1 4.41 1.41 1.51 1.97 1.84
MPT-14-2 . 5.42 2.42 1.78 2.10 1.88
NOTES:

1. Elevation survey completed by L. D. Braxdley Surveyors during
16 September through 8 October 1987.

2, "*1 indicates well contains free product and water level measurements may
may not be accurate.

3. " indicates that this measurements conflicts with previous
measurements and may not be accurate.
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APPENDIX A-8

PERMEABILITY TEST RESULTS
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CALCULATION
Hydraulic conductivities were calculated using E.C. Jordan’s

in-house computer program entitled PERMTEST. The algorithm for
calculating the hydraulic conductivity is as follows:

K = (D2)*log(2L/B)*Log(H1/H2)

8L (T2-T1)
where,
K = Hydraulic conductivity (cm/sec);
D = Diameter of well riser (cm):
L = Length of the test zone (cm):
B = Diameter of borehole (cm):
Tl = First time value (sec);
T2 = Second time value (sec);
Hl = Excess head corresponding to time T1 (cm); _
H2 = Excess head corresponding to time T2 (cm).
REFERENCE

Lambe and Whitman, 1969, Soil Mechanics. John Wiley & Sons,
New York. pp 284-28S5

DATA
MPT-1-1
Diameter of riser = .1666
Length of zone = 6.3
Diameter of zone = .7
Static water level = 11.43
Number of readings = 7
Time Excess Head
.01 .4699993
«.25 .1999998
.5 -1300001
.75 7.999992E-02
« 1 5.999947E-02
1.5 3.999996E-02
2 2.999973E-02

K = 1.681243E-03 cm/sec



DATA (Cont’q)

MPT-1-2

Diameter of riser
Length of zone
Diameter of zone
Static water level
Number of readings

Time

.01
.1833
.3333
.45
.6666
.8333
1
1.1833

N

K= ,0017333 cm/sec

MPT-1-3

Diameter of riser
Length of zone
Diameter of zone
Static water level
Number of readings

Time

.01
-16666
3333
.6
1.05
1.2
1.45
1.75
2
2.5

.1666
4.73
.7
12.31

.1666
8.08
.7
10.95
10

K = 8.51628E-04 cm/sec

Excess Head

-.7399998
.54
.3499994
<2599993
.1899996
.1699991
-1599998
-1299992

Excess Head

-3299999
3900003
.2799997
-1999998
.1300001
7.999992E-02
6.000042E-02
5.000019E-02
5.000019E-02
3.999996E-02



. DATA (Cont’d)

MPT-2-1
Diameter of riser = .16666
Length of zone = §
Diameter of zone = ,7
Static water level = 5.95
Number of readings = 11
Time Excess Head
.01 1.15
<15 e 77
.2833 .46
.4833 .3400002
.5833 .3100004
.75 .3000002
.9166 .2400002
1.066 .2000002
1.3166 .1600003
1.5 .1300001
1.7666 -.1000004

K= 1.70337E-03 cm/sec

MPT-2-2

.1666
7.5

-7
4.36

Diameter of riser
Length of zone
Diameter of zone
Static water level
Number of readings

=
o

Time Excess Head

.01 5.35
-25 4.19
.4333 -~ 4.07
.5833 4.02
.7333 3.9
1.0833
1.25
1.5
1.9166
2.1666

WWWWwW
AN N®
M Wo W

K = 1.834983E-04 cm/sec



DATA (Cont’d)

MPT-2-3

Diameter of riser
Length of zone
Diameter of zone
Static water level
Number of readings

11

1 [ I |
~

Time

.01
+25
.5 _
.75

.5

(NI

K = 2.145925E-03 cm/sec

MPT-2-4

.1666
8.29
.7
8.270001
12

Diameter of riser
Length of zone
Diameter of zone
Static water level
Number of readings

Time

.01
.1666
-3333
.46666

K = 2.608598E-05 c¢m/sec

Excess Head

1.34
.4899998
-1999998
-1299996

9.999752E-03

3.,000021E-02
5.999994E-02

Excess

7.669999
7.61
7.549999
7.49
7.429999
7.419999
7.349999
7.31
7.24
7.19
7.02
6.94



DATA (Cont’d)

MPT=2=5

Diameter of riser = .1666

Length of zone = 7.5

Diameter of zone = .7

Static water level = 3.94

Number of readings = 5
Time Excess Head
.01 1.14
.25 .48
.5833 . 2799997
.7833 - .1599998
«. 9666 - .1100001

K = 1.763752E-03 cm/sec

MPT-2-6

Diameter of riser = .1666

Length of zone = 7.5

Diameter of zone = .7

Static water level= 4.46
Number of readings = 7

Time Excess Head

.01 3.25

.25 2.25

.4333 1.81

.75 .8699999
1.0833 .h4. -
1.2833 .4099999
1.5 .3400002

K = 1.103483E-03 cm/sec



. DATA (

cont’a)

MPT=2-

10

Diameter of riser
Length of zone
Diameter of zone
Static water level
Number of readings

Time

1
1

.01
.25
.4166
.6
.75
.0166
.25

1.5
1.75

2

.05

LI T 1 I T |

.1666
10
.7
4.06
10

Excess Head

- 7.65

7.57
7.52
7.500001
7.48
7.460001
7.43
7.39
7.37
7.33

K = 1.23761E-05 cm/sec

o ..

Diameter of riser
Length of zone
Diameter of zone
Static water level
Number of readings

Time

1
1
1l
1
1
2
3

.01
.15
.25
.3333
.9
-.1333
.333
.5166
.7
.8666
.25

.25
l5

H Wit

.1666

5.94
15

. K = 2.77509E-04 cm/sec

Excess Head

3.64
3.43
3.22
3.06

- 2.57

2.36
2.16
2.03
1.93
1.71
1.56
1.46
1.37
1.27



. DATA (Cont-’d)

S=>
Diameter of riser = .1666
Length of zone = 5
Diameter of zone = .7
Static water level = 5.06
Number of readings = 14
Time Excess Head
.01 5.04
.1333 3.26
.21666 2.72
.2833 2.14
4 1.72
. 5666 1.26
.6833 1.11
.8333 .8000002
1.1 .5
1.2333 -3800001
1.416666 ) .2800002
1.5833 .2000003
1.833 .1199999

. 2 .1100001

K = 2.095579E-03 cm/sec



. DATA (Cont’d)

MPT-13-1
Diameter of riser = .1666
Length of zone = 5,31
Diameter of zone = .7
Static water level = 7.75
Number of readings = 10
Time
.01
L ] 5
.7666
1.1666
1.466
1.75
2
2.5
3 - 1
3.5
K = 1.04307E-03 cm/secC
. MPT-13-2
Diameter of riser = .16666
Length of zone = 7.2
Diameter of zone = ,7
Static water level = 6.39

Number of readings
Time
'01
.25
'5
.75
1.25

K = 1.490305E-03 cm/secC

Excess Head

2.55

1.42

1.04
.6700001
.54
.4799995
.4399996
.3199997
.2600002
.23

Excess Head

.4700003
.29
.27
.25
.23
.2000003



DATA (Cont’d)

MPT=-13-3

Diameter of riser = .16666
Length of zone = 7
Diameter of zone = .7
Static water level = 5.25
‘Number of readings = 13

Time

.01
«1666 -
.2666
.6
.75

WWNNR R PP
i ) . » L] L]
PO o
o W
o w

%)) RN

K = 5.885321E-04 cm/sec

MPT-14-1

Diameter of riser = .1666
Length of zone = 10.3
Diameter of zone = .7
Static water level = 5.71
Number of readings = 7

K

Time

.01
-16666
. 2666
.4166
.5666
.8166
. 9666

3.179011E-03 cm/sec

Excess Head

3.39

2.86

2.53

2.14

1.86

1.62

1.15
.9499998
.73
.48
.4000001
.27 _
.1900001

Excess Head

-8400002

.29

.1900001
9.000015E-02
7.999992E-02
7.000017E-02
5.999994E-02
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APPENDIX A-9

Parameters of Chemical Analyses
and Detection Limits



APPENDIX A-9

Parameter of Chemical Analyses and
Their Respective Detection Limits

Parameter

Volatile Organics

benzene
bromodichloromethane
bromoform

bromomethane

carbon tetrachloride
chlorobenzene
chloroethane

chloroform
chloromethane
cis-1,3~dichloropropene
dibromochloromethane
ethylbenzene

methylene chloride
tetrachloroethene
toluene
trans-1,2-dichloroethene.

trans-1,3-dichloropropene

trichloroethene
trichlorofluoromethane
vinyl chloride
1,1,1-trichloroethane
l,1,2,2-tetrachloroethane
1,1,2-trichloroethane
1,1-dichloroethane
1,1-dichloroethene
1,2-dichlorobenzene
1,2-dichloroethane
1,2-dichloropropane
1,3-dichlorobenzene
1,4-dichlorobenzene
2=-chloroethylvinyl ether

Semivolatile Organics

acid extractables

p-chloro-m-cresol
pentachlorophenol
phenol
2,4,6-trichlorophenol
2,4-dichlorophenol

Soill

11
54
b4
54
33
11
54
54
54
54
54
11
54
54
11
54
54
11
54
11
54
54
54
54
54
54
33
54
54
54
54

—r— T

3000
3000
1000
2000
1000

Detection Limitl

Water3

U PRPORFOITLFPFOVREOILUOUOERELOOOORE

25
30

20
10



APPENDIX A-9 (Cont’a)

Parameter of Chemical Analyses and
Their Respective Detection Limits

Parameter

Semivolatile Organics (cont.)

acid extractables (cont.)

2,4-dimethylphenol
2,4-dinitrophenol
2-chlorophenol
2=-nitrophenol
4,6~dinitro-o-cresol
4-nitrophenol

base/neutral extractables

acenaphthene
acenaphthylene

anthracene

benzidine

benzo (A) anthracene
benzo (A) pyrene

benzo (GHI) perylene
benzo (K) fluoranthane
bis (2-chloroethoxy) methane
bis (2-chloroethyl) ether
bis (2-chloroisopropyl) ether
bis (2-ethylhexyl) phthalate
buytlbenzyl phthalate
chrysene

dibenzo (A,H) anthracene
diethylphthalate
dimethylphthalate
di-n-butyl phthalate
di-n~octyl phthalate
fluoranthene

fluorene
hexachlorobenzene
hexachlorobutadiene
hexachlorocyclopentadiene
hexachloroethane

indeno (1,2,3-CD) pyrene
isophorone

naphthalene

nitrobenzene
n-nitrosodimethylamine
n-nitrosodi-n-propylamine

1000
3000
2000
1000
6000
2000

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
3000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

15
10
50
20

10
10
10
10

B 0 SO

10
10
10
10
10
10
10
10
10
25
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10



APPENDIX A-9 (Cont’d)

Parameter of Chemical Analyses and
Their Respective Detection Limits

Parameter

Semivolatile Organics (cont.)

base/neutral extractables

n-nitrosodiphenylamine
phenanthrene

pyrene
1,2,4-trichlorobenzene
1,2-dichlorobenzene
1,2-diphenylhydrazine
1,3~dichlorobenzene
1,4-dichlorobenzene
2,4-dinitrotoluene
2,6-dinitrotoluene
2-chloronaphthalene
3,3-dichlorobenzidine
3,4-benzofluoranthene
4-bromophenyl phenyl ether
4-chlorophenyl phenyl ether

Pesticides/PCB’s

a-BHC
a=-endosulfan I
aldrin

b-BHC
b=-endosulfan II
chlorodane
d-BHC

dieldrin

endosulfan sulfate
endrin

endrin aldehyde

g-BHC (lindane)
heptachlor

heptachlor epoxide
PCB-1016 (arochlor 1016)

MINNNRNNNNDNNNNDONDNON

o

PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

toxaphene

4,4"=DDD
4,4'-DDE
4,4'-DDT

(arochlor
(arochlor
(arochlor
(arochlor
(arochlor
(arochlor

1221)
1232)
1242)
1248)
1254)
1260)

Soil?

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

RGNS RORGRGREVRURDERG RO NSRS RS

non
[ NNl

50

Detection Limitl

Water3

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

O0O0ORPROOCOODD0O0OO0O

oooO
iy



APPENDIX A-9 (Cont’d)
Parameter of Chemical Analyses and
Their Respective Detection Limits

Parameter Detection Limitl
Inorganics (metals) Soil?2 Water3
silver 500 -
arsenic 500 -
barium 1000 -
cadmium 100 0.1
chromium hexavalent 500 10.0
mercury 10 0.1
lead ) 500 1.0
selenium - ' 100 -

1The detection limit is the lowest concentration which can
be estimated with 95 percent confidence.

2penctes soil concentrations in ug/kg (ppb).
3penotes water concentrations in ug/l (ppb).

"--" denotes not tested. Appendix A-4
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APPENDIX A-10

Federal and State Regulations and Criteria
for Chemicals Detected at Naval Station
Mayport, Florida



APPENDIX A-10

FEDERAL AND STATE REGULATIONS AND CRITERIA FOR- CHEMICALS
DETECTED AT NAVAL STATION MAYPORT, FLORIDA

Priority Pollutants Ambient
Water Quality Criteria
(for protection of aquatic life)
EPA Ambient Water Lowest Reported

Quality Criteria  Toxic Concentration state(b) TSCA
P (Saltwater) (Saltwater) SFUPER(a) SW Criteria SO0ILS/SD(d)

COMPOUND Acute  Chronic Acute Chronic Level MCL(e) MCL (c)

ORGANICS
acenaphthene : - .-~ 0.97 0.7 .- --- ===
benzene .. --- 5.1 se- 0.001 - -
bis (2-ethylhexyl) phthalate —a- --- --- .-- --- --- ---
chlorobenzene - --- 10.5 --- --- we- ...
di-n-butyl phthalate -en --- --- .- -—- - wen
di-n-octyl phthalate -n= -=- - --- --- --- ---
ethylbenzene - --- 0.43 - --- --- -
napthalene -=- .- 2.35 - 0.01 --- ---
phenol --- --- 5.8 --- .- --- .-
toluene --- --- 6.3 5.0 --- . ---
trans-1,2-dichloroethane _ .- N - 0.003 .- ---
trichlorof luoromethane --- .- .- - .- --- ---
vinyl chloride --- LD --- ae- --- ---
1,1,1-trichloroethane “-- --- 31.2 --- --- --- ---
1,4-dichlorobenzene --- - _ 1.99 - “e- --- ---
2,4-dimethylphenol --- --- .- --- .- --- ---

PESTICIDES/PCB’S
aldrin 0.0013 --- - “a- --- 0.000003 ---
heptachlor 0.000053 0.0000036 --- --- --- 0.000001 ---
4,4'-DDD . 0.00013  0.000001 .- --- --- 0.000001 ---
4,4'-DDE 0.00013  0,000001 --- .- --- 0.000001 .-
4,4'-D0D7 0.00013  0.000001 --- .- --- 0.000001 ---
PCB - 1260 --- 0.00003 0.01 --- --- .- 50

INORGANICS
cadmium 0.043 0.0093 --- sas .- 0.005 ---
chromium 1.1 0.05 - .- .- --- ---
lead 0.14 0.0056 --- --- 0.05 0.03 -
mercury 0.0021 0.000025 --- -e- --- 0.0001 .o

All values are in mg/kg (ppm) for soils/sediment (SD) and mg/l (ppm) for water.

u---» denotes no standard has been set or was available.
a SFUPER - State of Florida Underground Petroleum Environmental Response minimum criteria
(Ch. 17-70, Florida Administrative Code (FAC))

State of Florida Surface Water (SW) Criteria, Chapter 17-3.121 FAC

MCL - Maximsm Contaminant Level

d TSCA - Toxic Substances Control Act (CFR 40, Part 761.60, paragraph (a) (4))

0o o
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APPENDIX A-11

PRELIMINARY HRS SCORE TABULATION SHEETS



Facility name: SiTe | — LANDFILL. A

Locatlon: ANavsTA MA Jacxsonvieee , FroR1DA
EPA Floglor_1: ‘V '

Person(a) in chargae of tho facllily:

Namo of Reviewer: Date:
General description of the tadility:

(For examplo: landflli, surlaco impoundmant, pilo, container; typos ol hazardous substances; location of tho
tacility; contamination roule of malor concom; lypos of information nooded for rating; agency actlon, olc.)

SITE | 15 A Foul ACLE LANDFEILL. Wiid] OPERATED

_FRDOM 1942 o 9. THE LANDEILL 15-55'1'1.”@];

—To HAVE EErowWeED 190,00 SALONS o HQ-UIDI

Scoros: Sy =9.45(Sqw =5, 42 aw = 1545, = © )
SFe =
Spc =

FIGURE 1
HRS COVER SHEET



Ground Water Route Work Sheet

Assigned Value Multl- Max. Ref.
Raling Factor {Circla One) pller Score Score | (Section)
Observed Release 0 1 | 45 | 45 3.1
If observed release Is given a score of 45, proceed to lIne E]
If observed release |s glven a score of 0, proceed to line @
@ Route Characteristics 3.2
Depth to Aqulfer of 01t 2 3 2 6
Concern
Net Precipitation o1t 2 3 1 3
Permaability of the 01 2 3 1 3
Unsaturated Zone
Physlcal State 01 2 3 1 3
Total Route Characteristics Score 15
[El Containment 01 2 3 1 3 3.3
E Waste Characteristics 3.4
Toxlcity/ Persistence 0 36 91215018 1 18 48
Hazardous Waste 012 3 4 6 78 1 5 8 -
Quantity
Total Waste Characteristics Score 23 26
@ Targets A5
Ground Water Use @ 2 3 3 3 9
Distance to Nearest 4 6 8 1 1 o) 40
Weli/Population 16 18 20
Served 24 30 32 35 40
.Total Targets Score 3 49
B 1t 1ine [ is 45, muitiply [1] x [3] x &
it tine is 0. muttipty [2] x [3 x [4 «x 3105 57,330
Divide line [6] by 57,330 and multiply by 100 Sqw= 5.42.

FIGURE 2

GROUND WATER ROUTE WORK SHEET




Surface Water Route Work Sheet

Assigned Value Multi- Max. Ref.
Rating Factor (Circle One) pller Score Score | (Section)
El Observed Release @ 45 1 O 45 4.1
It cbserved release Is given a value of 45, proceead to line E
If observed release Is glven a value of 0, proceed to line E]
@ Route Characterlstics 4.2
Faclilty Slope and Intervening (0) 1 2 3 - 1 o 3
Tarraln
1-yr. 24-hr, Rainfall 012 1 3 k]
Distance to Nearest Surface 0 1.2 2 A 6 _
Water
Physical State 01 2@ 1 3 3
Total Route Characterlsatics Score | 2. 15
Bl containment . 0120 1 3 3 4.3
E Waste Characteristics - 4.4
Toxlcity/Persistence 0 3 6 9121508 1 e 18 -
Hazardous Waste 0 12 3 4 6 7 8 1 5 8
Quantity
Total Waste Characteristics Score .23 26
@ Targets . 4.5
Surface Water Use 0 1 (@ 2 3 (A 9
Distance to a Sensitlve 12 @ 2 A 6
Environment
Population Served/Distance @ 10 1 o 40
io Water Intake 168 18 20
Downstream 24 30 32 35 40
Total Targets Score | 55
E] if line m is 45, multiply m X E b [5'_] 2
itiine [A] is 0. muttiply [2] x 3] x [ x (8] 9936 64,350
Divide line [6] by 64,350 and multiply by 100" Sew = 15 44

FIGURE 7

SURFACE WATER ROUTE WGRK SHEET




Alr Route Work Sheet

Assigned Value Multi- Max. Ref.
Rating Factor (Circle One) plier Score Score | (Section)
[ observed Release ©) 45 1 o) 45 5.1
Date and Loéaﬂon:
Sampling Protocol:
ttiine (7] Is 0, the S, = 0. Enter on line [3].
ttiine [T] Is 45, then proceed to line [Z] .
@ Waste Characteristics — 5.2
Reactivity and 012 3 1 3
Incompatlibility
Toxicity 01 2 3 3 9
Hazardous Waste 0123 45%6 78 1 8
Quantity
-Total Waste Characteristics Score 20
@ Targets 5.3
Population Within- } 0 9121518 1 30
4-Mile Radius 21 24 27 20 ‘
Distance to Sensitive 01 2.3 2 6
Environment
Land Use 01 2 3 1 3
Total Targets Score 39
o Muitiply [1] x [2] x 35,100
@ Divide line E by 35,100 and mulliply by 100 S =0

FIGURE 9

AIR ROUTE WORK SHEET




S._ g2
Groundwater Route Scors (Sguy) 542 29 33
Surface Water Route Score (Sgw) 1544 238.41
Air Route Score (Sa) o (o]
2,452+ 2 ) wen
Vsd, +s, +5] W 1. 36
Vs s vst f1ra sys W 9 45

FIGURE 10

WORKSHEET FOR COMPUTING Sy




Facility name: SITE 2 - LANDFILL B

Locallon: ___MIMAML—__[M%—%M—"

EPA Roglon: V4

Person(s) In charge of the facllity:

Name of Reviewer: Date:
General description of the lacllity: ’
(For example: landfill, surface impoundmont, pile, container; types of hazardous substances: location of the
facility; contamination route of major concom; typas of information nooded for raling; agency actlon, etc.)

1T B | ! (=]
o lﬂffi LS I & e TEEACH AR Elll- mm AND  FROM

1N 2ro

INDUSTRIAL  WASTE WEES TOISFSsD INTD Teit LANDELL.

Scores: Sy =10.14(Sqw = 510 Sew =16.18%: = O )
Srg =
Spc =

FIGURE 1
HRS COVER SHEET




Ground Watar Route Work Sheet

Assigned Value Muiti- Max. Ref.
Rating Factor {Circle One) pllar Score Score | (Section)
(] observed Release © 45 1 o as 3.1
If observed release Is given a score of 45, proceed to line E]
If observad releaso Is glven a score oi 0, proceed to line @
Route Characteristics 3.2
Depth to Aquifer of 0120 2 6 s
Concern
Net Pracipitation 0 2 3 1 ] a
Permeabliity of the 07 203 1 3 3
Unsaturated Zone
Physical State 0120 1 3 3.
Total Route Charactoristics Score 13 15
B contalnment 0120 1 3 | 3 3.3
E‘] Waate Characterlstica A4
ToxIclty/ Persistence 0 3 6 91215(8 1 e 18
Hazardous Waste 01 23 458 1 1 8
Quantlty
Total Waste Charactoristics Score 25" 26
Targets 1.5
Ground Water Use 0 ® 2 3 3 3 9
Distance to Nearest @ 4 6 8 10 1 [ 40
Waell/Population 16 18 20
Served 24 20 32 35 40
Total Targets Scoro 2 49
EJ itiine [3] is 45 muttiply [} x [@ x
If ine [T] is 0. multiply x x [4 «x zizs 57,330
Divide line @ by 57,330 and multiply by 100 Sgw= 5.10.

FIGURE 2

GROUND WATER ROUTE WORK SHEET




Surface Waler Route Work Sheet

Assigned Value Multi- Max, Ref.
Rating Factor (Circle One) plier Score Score | (Section)
El Qbserved Releasoe @ 45 1 (@] 45 4.1
It observed release is glven a value of 45, proceed lo line EI
If obaerved release Is glven a value of 0, proceed to line @
@ Route Characterlstics 4.2
Facility Slope and Intervening @ 1 22 1 o 3
Terrain
1-yr. 24-hr. Ralnfall 01 2 1 2 3
Distance to Nearest Surfaco 0 1 2 2 'A 8
Water
Physical State 01203 1 3 3
Total Route Characterlstics Score 2. 15.
3] containment | 0120 1 3| 3 4.3
E Waste Characterlstics 4.4
ToxIiclty/Porslatence 0 38 912 15. 1 B 18 '
Hazardous Waste 0123456@6 1 7 8
Quantity
Total Waste Characterlstics Score 25" | 26
@ Targets ) 4.5
Surface Water Uae o 1 @ K| (A 9
Distanco o a Sensltive S0 12 @ 2 A 8
Environment .
Population Served/Dlstance @ 10 1 e 40
to Water Intake 18 18 20
Downstream 24 30 32 35 40
Total Targels Score 1z 55
E] If line m is 45, muitiply . [Z] E]
it tine [7] is 0. muitiply [2] x [3] x 4] x [8 10,8001 54,350
Divide line [6] by 64,350 and multiply by 100 Ssw ™ 1618

FIGURE 7

SURFACE WATER ROUTE WGRK SHEET




Alr Route Work Sheet

Assigned Value Multi- Max. Ref.
Rating Factor (Clrcle One) plier Score Score | (Section)
Observed Rélease @ 45 1 o 45 5.1
Date and Locatlon:
Sampling Protocol:
if line Is 0, the S, = 0. Enter on line [5].
if line ‘Is 45, then proceed to line [2].
Waste Characteristica 5.2
Reactivity and 01 2 2 1 k|
Incompatibility
Toxlcity 01 2 3 3 9
Hazardous Wasto 01t 2 3 456 7 8 1 8
Quantlty
-Total Waste Characteristics Score 20
@ Targets 5.3
Population Within- } 0 9121518 1 30
4-Mlle Radius 21 24 27 30
Distance to Sensitlve 01 2.3 2 6
Environment
Land Use 0-1 2 23 1 3
Total Targets Score 39
(4 Multipty [1] x X O |35,100
Divide line [4] by 35,100 and muttiply by 100 S~ O

FIGURE 9

AIR ROUTE WORK SHEET




°.
Groundwater Route Score (Sgy,) g lo 26.02
Surface Water Route Score (Sgw) 16.78 28]. 68
Alr Route Score (Sa) o o
2+ s2 +s2 W 307,71
ﬁgw ¥ 8o, s W 17.54
\/sgw +s2 482 /1.73 = Spy = W 10. 14

FIGURE 10
WORKSHEET FOR COMPUTING Sy




Facility name: sSITE & - LANDELL. D
maMn:__m_meaé,—m——

EPA Roglon: AV

Person(s) in chargo of the facllity:

Namo of Reviewer: - Date:
General description of the facllity:

(For example: landflll, surface impoundmont, pilo. contalnor; types of hazardous subsgtances; location of the
facility; contamination route of malor concorn; types of information nooded for rating; agency action, etc.)

SITE 4 _1s A THREE ACRE LANDFILL THAT OPERATED
FEoM 19432  UNTIL 1945, APPROXIMATELY 163,000
o _ < ' -

Scores: Sy = 9.8TSqw =545 Sew =l 11 Sa= O )
SFe =
Spc =

- FIGURE 1
HRS COVER SHEET




Ground Watar Route Work Sheet
- Assigned Value Multi- Max. Ref.
Aating Factor {Clrcle One) pller Score Score |- (Section)
0] observed Release 0 1 |45 | 45 31
If observed release |s given a score of 45, proceed to line E]
If obsarved releaso Is given a score of 0, proceed o line .
Route Characteristics A2
Depth to Aqulfer of 01 23 2 6
Concern
Net Precipitation 01 2 13 1 3
Permeabliity of the o0 1 2 3 1 3
Unsaturated Zone
Physlcal State 01223 1 3 —
Total Route Charactoristica Score 15
m Contalnment 012213 1 3 3.3
(4] waste Characteristics _ 2.4
Toxlcity/Persistence 0 3 6 91215(9 1 1 18
Hazardous Waste 0123 4 5(8 708 1 6 8
Quantity
) Tolal Waste Charactaristics Score 24 26
El Targets 3.5
Ground Water Use 0o ) 2 3 3 3 9
Dlatance to Nearast 4 6 d 10 1 o 40
Woll/ Population 16 14 20
Served 24 30 32 35 40
Total Targets Score 3 49
E] If line E is 45, multiply m 4 E X @
i tine [1] is 0, multiply x x [4] x 3;2'40 57,330
Divide line [G] by 57,330 and multiply by 100 Sqw= 5.65 .

FIGURE 2

GROUND WATER ROUTE WORK SHEET




I

Surface Water Route Work Sheet

Assigned Value Muitl- Max. Ref.
Rating Factor (Circle One) plier Rtk Score | {Sectlon)
(1] observed Release ) 45 1 | O 45 41
If obsarvaed release ls glven a value of 45, proceed to line E
It observed release Is given a value of 0, pioceed to line [2].
B Route Characteristics 4.2
Facllity Slope and Intervening @ 122 . 1 Q 3
arrain
1-yr, 24-hr. Rainfall 01 2 _ 1 3 3
Distance to Nearest Surfaco 0 1.2 ’ 2 [ ]
Water
Physical State 0120 1 3 3
Total Poute Characteristics Score 12. 15.
Containment _ 01203 1] =2 | 3 43
E Waste Characterlstics - 4.4
Toxlclty/Persistance 0 3 8 91215Q8) 1 1 18
Hazardous Waste 0123 45(6)78 1 é 8 me-
Quantity :
Total Waste Characteristics Score . 24 28
El Targets 4.5
Surface Water Use o 1 @ 3 ' 9
Distanco to a Sensltive 0 1 2 @ 2 A 8
Environment
Population Served/Distance @ 10 1 o " 40
to Water Intake 16 18 20
Downstream 24 30 32 35 40
-Total Targets Score 1z 55
m if line m is 45, multiply m b 4 [Z] b E]
It line [1] is 0, multiply X x [4 x 5] 16,268 64,350
Divide line @ by 64,350 and multiply by 100 Ssw ™ IRig

FIGURE 7

SURFACE WATER ROUTE WGRK SHEET




Alr Route Work Sheet

Assigned Value Multi- Max, Rel.
Rating Factor (Clrcla One) plier Score Score | (Section)
Observed Release @ 45 1 o 45 5.1
Date and Location:
Sampilng Protocol:
i line [1] Is 0, the S, = 0. Enter on line [5].
It line [1] Is 45, then proceed to tine [2].
@ Waste Characteristics 52
Reactlvity and 01 2 3 1 3
Incompatibility
Toxlcity 01t 223 _ 3 9
Hazardous Waste 01t 2 3 4 5-6 7 8 1 8
Quantity
-Total Waste Characteristics Score 20
@ Targets 3.3
Population Within- } 0 9121518 1 30
4-Mlle Radius 21 24 27 30
Distance lo Sensitlve 01 2.3 2 6
Environment
Land Use 01 2 23 1 3
Total Targets Score 39
Muttiply [1] x x O |[3s.100
(8] odivide tine by 35,100 and multiply by 100 Sa=0

FIGURE 9

AIR ROUTE WORK SHEET




s s2
Groundwater Route Score (Sgy) 545 3/.94
Surface Water Route Score (Saw) 1611 259.59
Alr Route Score (Sa) o o
s, 8o, + s2 W 291.58
\/sgw + 82+ 8- L W 7.07
\/E:w +s2 482 /1.73 .Sy = W 9.87

FIGURE 10

WORKSHEET FOR COMPUTING S)y




Facility name: S5\ - LAN

Location: M&—ﬂﬁ&%—_‘

EPA Reglon: v

Person(s) in charge of the facllity:

Namo ol Reviewer: Date:
Genaral description of tha facility:

(For example: landflll, surfnce impoundment, pilo, contalner; types ol hazardous substances; location of the
facility; contamination route of major concom; lypes of information nooded for rating; agency action, elc.)

SITE & 15 &N ] AcEE LANDEILL, THAT OPERATED

Scores: Sy =13.105qw = &, 12 Sew =21.825, = © )
Spc =

FIGURE 1
HRS COVER SHEET




Ground Wator Route Work Sheet

- Assigned Value Muiti- Max. Ref.
Rating Factor (Clrcle One) pllar Score Score | (Section)
() observed Retease 0 1 (48 | 45 ER
If observed release Is given a score of 45, proceed to line [4].
If observed release Is glven a score oi 0, proceed to line @
Route Characteristics 3.2
Depth to Aqulfer of 0ot 2 3 2 6
Concern
Net Precipitation 01 2 2 1 3
Parmeability of the 01212 1 3
Unsaturated Zone
Physical State o1t 22 1 K|
Total Route Characterlstics Score 15
L:’-] Containment 0122 1 a 3.3
(2] waste Characteristics 2.4
Toxicity/Porsistence o 3 6 9121509 1 1® 18
Hazardous Waste 012 3 4 58 1 -] 8
Quantlty
Total Waste Characteristics Score 26 26
Targets . a5
Ground Water Use 0 @ 2 3 3 4 9
Distance to Nearast 4 G 8 10 1 (o) 40
Well/Population 16 18 20
Served 24 20 32 35 40
Total Targets Scoro = 49
B 1t tine 0] is 45, munipty [1] x [4] x
i line is 0. multiply x X X 35/0 57,330
Divide line @ by 57,330 and multiply by 100 sgw- é. 12

FIGURE 2

GROUND WATER ROUTE WORK SHEET




Surface Water Routo Work Shaet

Assigned Value Muiltl- Max. Rel.
Rating Factor (Circle One) plier Score Score | (Sectlon)
E] Observed Releaso ] 1 4< 45 4.1

It observed release is given a value of 45, proceod to line [4].
If observed release Is glven a value of 0, proceed to line [Z]

@ Route Characterlstics 4.2
Facllity Slope and Intervening 01 2 3 . 1 3
Terraln
1-yr. 24-hr. Ralnfall 0123 1 3
Distanceo to Nearest Surfaco 0 1.2 3 2 8
Water — _
Physical State 0123 . 1 3
Total Poute Charncteristics Score . . 15.
@ Containment . 0123 1 3 4.3
E Waste Characteristics T 4.4
Toxlclty/Porsistenco 0 3 6 912 15. 1 18 18
Hazardous Waste 012345670 1 8 8
Quantity : '
Total Waste Characterlstics Score 26 28
E] Targets _ 4.5
Surface Water Use 0 1 @ a 3 [ 9 :
Diatanco to a Sensitive L 2 @ . ) 2 A [}
Environment
Population Served/Distance @ 4 6 8 10 1 [» " 40
to Water Intake 16 18 20 :
Downstream 24 30 32 35 40
Total Targels Score (A 55
[ iune [1] is 45, multipty x x [4] "
it line E] is 0, mulliply E] x X Ei X E] - 15 #C 64,350
Divide line [6] by 64,350 and multiply by 100 Ssw = 21.82
FIGURE 7

SURFACE WATER ROUTE WGRK SHEET




Alr Route Work Sheet

Assigned Value Multi- Max. Ref.
Rating Factor (Clrcle One) plier Score Score | (Section)
Observed Relcase @ 45 1 [®) 45 5.1
Date and Locatlon:
Sampling Protocol:
itine [1] is 0, the S, = 0. Enter on iine [5].
It ine [1] Is 45, then proceed 1o line [2].
Waste Chafaclerlslics - 5.2
Reactlvity and 01 2 23 1 ]
Incompatibility
Toxlcity 01 2 3 9
Hazardous Waste 012 3 456 78 1 8
Quantity
-Total Waste Characleristics Score 20
@ Targets 3.3
Populatlon Within- } 0 9121518 1 30
4-Mlle Radius 21 24 27 30
Distance to Sensitive 01 2.3 2 6
Environment
Land Use 01 2 23 1 3
Total Targets Score 39
E Multiply m X E’ X O |35.100
(5] Divido fine [4] by 35,100 and muitiply by 100 Sa= O

FIGURE 9
AIR ROUTE WORK SHEET




S.. .
Groundwater Route Score (Sgy,) é.12 37.48
Surface Water Route Score (Sgw) 21.82. 4. 03
Alr Route Score (Sa) o o
sgw +8? 482 W 513.51
Ve 0 ww
\/s"g’w+ siwafsil /1.73 =Sy = W 13,10

FIGURE 10

WORKSHEET FOR COMPUTING Sy,




Facilly namo: 21T & = LANDEILL =3

Location: NAVSTA MAVEOET, JAKEoAVILE FlogiDd

EPA Roglon: 14

Person(s) in charge of the faclity:

Name ol Raviewor: Dato:
Genaral doscription of the faciity:

(For oxamplo: landflli, surfaco impoundmant, pilo, containor; types of hazardous substancos; locatlon of tho
facility; conlamination routo of maljor concarn; types of informalion nooeded for rating; agoncy action, olc.)

LSITE o 1S A 24 AcEE LAMNDE|WL. TH&T OoPFERATED
| _eeTES weRe DISPoSED wte THE STE. THE AEA

Scoros: SM = lz.@(sgw =SGS st=2b:'[_lsa = O )
Sre =
Spc =

FIGURE 1
HRS COVER SHEET




Ground Water Route Work Sheet

- Assigned Value Muiti- Max. Ref.
Rating Factor (Circle One) pller Score Score | (Section)
(0 observed Release 0 1 | 45 a5 3.1
If observed release [s given a score of 45, proceed lo line E]
If observed release Is given a score oi 0, proceed to lina [2].
Route Characteristics 3.2
Depth to Aqulfer of 012 3 2 6
Concern .
Net Precipitation 0 2 2 1 3
Permeability of the 01 2 3 1 3
Unsaturated Zone -
Physlcal State 0ot 2 3 1 3
Total Route Charactoristica Score 15
@ Contalnment 01 2 13 1 3 A3
E Waste Characteristica 3.4
Toxleity / Persistence 0 36 912 15@9) 1 18 18
Hazardous Waste 0t 2345(678 1 (A ]
Quantity
Total Waste Charactaristics Score 24 26
Targets , 3.5
Ground Water Use 3 2 9
Distance to Nearost ﬂ 10 _ - 1 (o] 40
Waell/Population 16 18 20
Served 24 J0 32 35 40
Total Targets Scora 3 49
() 1riine [i] is 45, muttiply [1] x [4] x
It tine [1] is 0, multiply X x [4 x [8] 3240 | 57,330
Divide line by 57.330 and muitiply by 100 Sgw™ 5745

FIGURE 2

GROUND WATER ROUTE WORK SHEET




Surface Water Routo Work Sheet

Assigned Value Multl- Max. Ref.
Rating Factor (Clrele One) plier Score Score | (Section)
O] observed Retease 0 1 |45 | 45 4
If observed release Is glven a value of 45, proceed to line E
If observed release |3 glven a value of 0, proceed to line @
B Route Characterlstics 4.2
Facllity Slope and lmervenlnu 01 2 3 1 3
Tarraln ‘ .
1-yr. 24-hr. Rainfall 01t 23 1 3
Distance to Nearest Surfaco 0123 6
Water .
Physlcal State 01 23 1 3
Total Poute Characteristics Score 15
El Contalnment 01 213 1 3 4.3
E Waste Characteristics 4.4
Toxiclty/ Parsistenco 0 3 6 91215(Q8) 1 1% 18
Hazardous Waste 0 .23 4 5(6)7 8 1 3 8
Quantity
C Total Waste Characterlistics Score 24 28
E Targets . _ 4.5
Surface Water Use o 1 @ 3 3 A 9
Distance to'a Sensitive .. 0 2 @ N 2 A ]
Environment
Population Served/Distance @ 10 1 o 40
to Water Intake 16 13 20
Downstream 24 30 32 35 40
Tolal Targels Score [ 55
[ tune [3] is 45, muitply [1] x [ x [3]
Ittine [1] is 0, multiply 2 x [ x [& x [3] 12,9%0| 64,350
Divide line @ by 64,350 and multiply by 100 w™ 20 14

FIGURE 7

SURFACE WATER ROUTE WGRK SHEET



Alr Route Work Sheet

Assigned Value Multi- Max. Ref.
Rating Factor (Circle One) plior | >°°"® | score | (Section)
Observed Release 0 45 1 o) 45 5.1
Date and Location:
Sampling Prolocol:
ifline [1] 1s 0, the S, = 0. Enter on ling .
i line Is 45, then proceed to line [2] .
E] Waste Characteristica 5.2
Reactlvity and 01 2 3 1 3
Incompatibility
Toxlcity 01 2 23 3 -9
Hazardous Waste 012345986 78 1 8
Quantlty
-Total Waste Charactleristics Score 20
Targets 5.3
Population Within- -}—-0—-—9 12 15 18 1 0
4-Mlle Radius 21 24 27 30
Distance to Sensitive 01 2.2 2 6
" Environment
Land Use 0-1 2 23 1 3
Total Targets Score 9
.
muttipty [1] x X © |35.100
(5] oivide tine [4] by 35.100 and muttiply by 100 Sa= 0

FIGURE 9
AIR ROUTE WORK SHEET




:
Groundwater Route Score (Sgy,) 565 31.94
Surface Water Route Score (Sgw) 20. 14 405 .61
Alr Route Score (Sa) (»] (&)
s2, 482, +sl W 437.55
[, Y77/
\/sgw+32 +s? /1.73 - Sy = ///////// |2.09

Sw

FIGURE 10

WORKSHEET FOR COMPUTING Sy,




Facility namo: SITE 8 = WASTE ol PIT

Location: NAVSTA MAYRCRT, JACKSoVILLE  FLORIDA

EPA Rogion: v

Porson(s) In chargo of tho lacllity:

Namo of Roviewaer: Date:
Genoral doscription of tho facility:

(For examplo: landllll, surinco impoundmont, pila, contalnor: types of hazardous substances; locatlon of tho
lacility; conlamination routo ‘of major concom; types of informalion nooded for raling; agency actlon, oic.)

SITE & 15 A o.z_ACRE:PrT' THAT WA= USED |
FEom 19732 T lom1e Foi TISPoSAL. oF
WaeTE. Oy BlGE WATER.. APPPoximeTey 250,000

Scores: Sy =713 Sw = 44 TSew = 10752 = © )
SFE = -
Spc =

FIGURE 1
HRS COVER SHEET



Ground Wator Route Work Sheet
- Assigned Value Multi- Max. Ref.
Rating Factor (Circle One) pliar Score Score | (Section)
El Observed Release 0 | 45 - 45 A1
It observed reloase Is given a score of 45, proceed to line [4].
It observed release Is glven a score oi 0, proceed to line [Z].
Route Characteristics 3.2
Depth to Aqulifer of 01 23 2 6
Concern .
Net Praclipitation o012 3 - k|
Parmeability of the 01 2 3 1 3
Unsaturated Zone
Physica! State 01 2 3 1 3
Total Route Charactorlstica Score 15
@ Contalnment 01 2 2 1 3 1.3
El Waste Charactoristica 3.4
Toxlcity I Persistence 0 36 9(121518 1 12 18 -
Harzardous Waste 0123458 @ 8 1 7 8
Quantity
Total Waste Charactoristics Score 19 26
Targets 1.5
Ground Water Uae @ 2 3 3 k-] 9
Distance to Neareat 4 6 8 10 1 o 40
Waell/Population 12 16 18 20
Served 24 30 232 35 40 )
Total Targets Scora 3| 49
[ 1iine [ is 45 mutiply [ x [&) x
it une (1] Is 0. multiply [2] x [3] x [4] x 2,565 | 57,330
Divide tine [6] by 57,330 and multiply by 100 Sqgw= 447

FIGURE 2

GROUND WATER ROUTE WORK SHEET



Surlace Water Route Work Sheet

Assigned Value Multl- Max. Ref.
Rallng Factor (Circle One) pller Score Score | (Section)
El Observed Release @ 45 1 o 45 4|
If observed release Is given a value of 45, proceod to lino E
It obsarved release |s given a value of 0, proceed to line @
@ ‘Route Characterlstics 4.2
Facliity Slope and Intervening @ 1.2 3 1 O 3
Terraln
1-yr. 24-hr. Ralnfall 01 2 1 ) 3
Distance to Nearest Surface o1 .2 2 A 8
Water
Physical State 01203 1 3 3
i Total Poute Characteristics Score | 2= 15
B containment : 01 2 @ 1 3 3 4.3
E Waste Characteristics R 4.4
Toxiclty/Porsistence 0 3 6(9121518 1 9 18
Hazardous Waste 012345608 1 " 8
Quantity
Total Waste Characterlstics Score 16 28
E] Targets . ) 4.5
Surface Water Use o 1 @ 2 3 & 9
Distance to a Sensitive 0o 1 2 2 & 8
Environment
...~ Populatlon Served/Distance @ 4 6 B 10 1 o 4
to Water Intake 16 18 20
Downstream 24 30 32 35 40
Total Targets Score 12 55
8 1t une is 45, mutiply [1] x x [3]
tiine [T] is O, muttiply [2] x [3] x [4] «x (5] 6,912 64,350
Divide line [6] by 64,350 and multiply by 100 Ssw= [O.774

FIGURE 7

SURFACE WATER ROUTE WGRK SHEET



Alr Route Work Sheet

Multi- Max,

Assigned Value Ref.
Rating Factor (Circle One) plier Score Score | (Section)
O Observed Release @ 45 1 o 45 5.1
Date and Locatlon:
Sampling Protocol:
It line I8 0, the Sy = 0. Enter on tine [5].
If line Is 45, then proceed to line [2] .
EI Waste Characteristics 5.2
Reactivity and 01 2 3 1 k}
Incompatibitity .
Toxlcity 012 3 3 9
Hazardous Waste 012 3 45¢6 7 8 1 8
Quantlty
-Total Waste Characteristics Score 20
@ Targets 5.3
Populatlon Within® } 0 91215 18 1 30
4-Mlle Radius 21 24 27 30
Distance to Sensitlve 01 2.2 2 6
Environment
Land Use 01 2 3 1 3
Total Targets Score 39
4 Multipty [1] x X O |35.100
(3] oivido tine by 35,100 and multiply by 100 Sa= O

FIGURE 9

AIR ROUTE WORK SHEET




s - s2

Groundwaler Route Score (Sgy) _ 4.4n 19.98
Surface Water Route Score (Sgw) 10. 14 15 .27
Alr Route Score (Sa) _ o o

2,452, 4 W 125, 39

ERTIE: - U7 e

FIGURE 10
WORKSHEET FOR COMPUTING Spy




Facility name: SITE 9 - FUEL. STILL. AREA

Location: WL

EPA Reglon: v

Person(s) in charge of the facility:

Name of Reviewer: Date:
General description of the tacility: ’

(For example: landflll, surface impoundment, pilo, container; types of hazardous substances; location of tho
lacility; contamination routo of major concom; types of information noeded for rating; agency actlon, etc.)

_ Soin. BoRINGS INDICATE. THsT PemeelEum PEODUCTS

Scores: Sy =4BUSqw = 27 Saw = 1365 = O )
Spe =
Spec =

"FIGURE 1
HRS COVER SHEET




Ground Water Route Work Sheet

- Assigned Value Muiti- Max. Rel.
Rating Factor {Circle One) pller Score Score | . (Section)
E] Observed Release 0 | 948 - 45 a1
If observed relaase Is given a score of 45, proceed to line E]
If observed release Is glven a score oi 0, proceed to line [Z].
Route Characteristics 3.2
Depth to Aqulfer of 01 2 13 2 6
Concern
Net Precipitation 01 272 1 3
Permeabllity of the o1 2 3 1 k]
Unsaturated Zone
Physlical State 0o v 223 1 3
Total Route Characterlstica Score 15
@ Contalnment 01 223 1 k A3
E Waste Charactorlstica J.4
Toxlcity/ Persistence 03 s(@121518 1 9 18
Hazardous Waste 01 3 4 58 728 1 2 8
Quantity
Total Waste Characteristics Score {1 26
Targets _ 3.5
Ground Water Use @ 2 2 3 3 9
Distance to Nearest 4 6 8 10 1 Q 40
Welt/Population 16 18 20
Served 24 20 32 235 40
Total Targets Score 3 49
[ tiine [T is 45. muniply x [4] «x
i ine [T] is 0, multiply [2] x x x 1,485 | 57330
Divide line [6] by 57,330 and multiply by 100 Sqw= 2..59.

FIGURE 2

GROUND WATER ROUTE WORK SHEET




Surface Water Routoe Work Sheet

Assigned Value Multl- Max. Ref.
Rating Factor (Clrcle One) pller Score Score | (Section)
El Observed Release @ 45 1 O 45 4.1
If observed release Is given a value of 45, proceed to line E]
It observed release Is glven a value ol 0, procead to line [Z]
E] Route Characteristics 4.2
Faclility Slope and Intervening @ 123 - 1 9] 3
Terrain
1-yr. 24-hr. Ralnfall 0o 1 2 1 1 J
Distance to Nearest Surfaco 0 1 2 2 A 8
Water
Physical State 012Q) 1 3 3
Total Route Characteristics Score . 12 15.
@ Contalnment 01 2 @ 1 3 3 4.3
E Waste Characterlstics . R 4.4
Toxicity/Porslstence 038 12 15 18 1 9 18
Hazardous Waste 01(®»3 4586 78 1 2 8
Quantity o
Total Waste Characteristics Score n 26
E Targets . ) 4.5
Surface Water Use 0 @ 3 [ 9 .
Distance to a Senasltive @ 2 ¢ 6
Environment
Population Served/Distance @ 10 1 ') T 40
to Water Intake 18 18 20 : :
Downstream 24 30 32 35 40
Total Targets Score |2 55
[B] wwune [ is 45, multiply x [a x [3
It line [A] is 0, muttiply 2] x x [4 x [§ - 4,752 64,350
Divide tine [6] by 64,350 and multiply by 100 Sew = "7.38

FIGURE 7
SURFACE WATER ROUTE WGRK SHEET



Air Route Work Sheet

Assigned Value Multi- Max. Ref.
Rating Factor (Circle One) plior Score Score | (Section)
Observed Release © 45 1| o | 5.1
Date and Loéatlon:
Sampling Protocol:
Ifine [] Is 0, the Sy = 0. Enter on line [5].
It line Is 45, then proceed to line [2]. -
Wasle Characleristics 5.2
Reactlvity and 01t 2 3 1 3
Incompatlibility .
Toxlcity 01 223 3 9
Hazardous Wasto 012 3 4546 7 8 1- 8
Quantity
‘Total Waste Characteristics Score 20
Targets 5.3
Population Within- } 0 9121518 1 30
4-Mlle Radius 21 24 27 30
Distance to Sensitive 01 2.3 2 6
Environment
Land Use 0-1 22 1 3
Total Targets Score 29
Multiply X x © | 35.100
Divide line by 35.100 and mulliply by 100 Sa=- O

FIGURE 9

AIR ROUTE WORK SHEET




5 52
Groundwater Route Score (Sgy,) 2.59 6.7
Surface Water Roule Score (Sgw) 7.38 52,53
Alr Route Score (Sa) o o
1
Y/
%
Vv sgw vs2 + si / % 7.82
p) 2 2 7
V?gw'l' SSW+53 /1.73 =SM= //////////A 4‘5.2

WORKSHEET FOR COMPUTING Sy

FIGURE 10




Facility namo: SITE 13 - oLD EIRE FIeHTING TEAINING AREA

Location: ___NMIA_M&CEMQA)A%—EHZ&M———

EPA Reglon: 1V

Person(s) in charge of the facllity:

Name of Roviewer: Date:
General description of the facility:

(For example: landfill, surface impoundmaont, pilo, container: types of hazardous substances; location of the
tacillty; contamination route of major concern; types of information noeded for rating; agoncy action, etc.)

L SITE 13 wWAS JSED _Eh& Eler Ela-T kG TEANNING

Scores: Sy = 9,0515qw =5.18 Sew =141 B = O )
Srg =
Spc =

FIGURE 1 _
HRS COVER SHEET




Ground Watar Route Work Sheet

- Assigned Value Multi- Max. Ref.
Rating Factor {Clrcle One) pller Score Score | (Section)
(] observed Release 0 @ 1 |45 | 45 A1
It observed release Is given a score of 45, proceed to line [4].
i observed releaso Is given a score oi 0, proceed to line .
Route Characteristics A.2
Depth to Aquifer of o1 23 2 6
Concern '
Net Preclipitation 01 2 1 1 3
Permeability of the 01223 1 3
Unsaturated Zone
Physlcal State 0ot 2 3 1 3
Total Route Charactoristica Score 15
@ Containment 01213 1 3 3.3
[4 waste Characteristics 3.4
Tox!rlty/Persistence 0 3__6 12 1 @ " 18 18
Hazardous Waste 01 2 6 7 8 1 4 8
Quantity
) Total Waste Charactaristics Score 22 26
Targets 1.5
Ground Water Use @ 2 3 3 9
Distance to Nearest B 10 1 o 40
Waell/Population 16 18 20
Served 24 3o 32 35 40
Total Targets Scoro 32 49
B iriine [T is 45 muttiply 3] x [3] x [3]
iine (1] is 0, muitipty [2] x [3) x [4] x [5] 2,970 57,330
Divide line by 57,330 and multiply by 100 Sqw= 518 .

FIGURE 2

GROUND WATER ROUTE WORK SHEET




Surface Water Routo Work Sheet

Assigned Value Multi- Max. Ref.
Rating Factor (Clrcle One) plier Score Score | (Sectlon)
E] Observed Ralease @ 45 1 o 45 4.1
It obaerved release Is given a value of 45, proceed to line E
If observed release Is given a value ol 0, proceed to line ]z]
@ Route Characteristics 4.2
Facllity Slope and Intarvening @ 1223 . 1 o 3
Terrain
1-yr. 24-hr. Rainfall 01 2 1 3 3
Distance to Nearest Surfaco 012 2 [A ]
Water
Physical State 0120 1 3 3
Total Route Characteristics Scora 12. 15.
B3] containment . 0120 1 3| a 4.3
E] Waste Characteristica - 4.4
Toxlcity/Poralstence 0 38 91215 @ 1 R 18
Hazardous Waste 0123456 7@ 1 4 8
Quantity
Total Waste Characterlstics Score 22 26
[Q Targets 4.5
Surface Water Use 0 1 @ 3 o 9
Distanco to a Sensitive o 1 2 @ (A 8
Environment
Population Served/Distance @ 10 1 O T 40
to Water Intake 16 16 20
Downstream 24 30 32 35 40
Total Targets Score 12. 55
[0 1tune [ is 45 mutipty 1] x [& x [3] sob
it line (7] is 0, muitiply [2] x [3] x [4] x 8| ? 64,350
Divide line [6] by 64,350 and multiply by 100 Ssw= 1477

FIGURE 7

SURFACE WATER ROUTE WGRK SHEET




Alr Route Work Sheet

Assigned Value Multi- Max. Ref.
Rating Factor (Clrcle One) plier Score Score | (Section)
Observed Release © 45 1 o 45 1
Date and Locatlon:
Sampling Protocol:
It line [1] 13 0, the S, = 0. Enter on line [5].
If line Is 45, then proceed to line [2].
@ Waste Characteristics 5.2
Reactivity and 01 2 3 1 3
Incompatibillty
Toxlclty 01 23 3 9
Hazardous Waste 01 2 3 4 5-6 7 8 1 8
Quantlty '
-Total Waste Characteristics Score 20
@ Targets 5.3
Population Within- } 0 91215 18 1 30
4-Mlle Radius 21 24 27 30
Distance to Sensitlve 01 2.3 2 6
Environment
Land Use 0-1 2 3 1 3
Total Targets Score 39
Multiply m x X o 35,100
Divide line [a] by 35,100 and multiply by 100 Sa= o

FIGURE 9

AIR ROUTE WORK SHEET



s 52
Groundwater Route Score (Sq,) 518 2. B4
Surface Water Route Score (Sgw) 14111 228.13

Alr Route Score (Sa)

Sow* Sew * %2 | W 244.977

[ERenew ) ses

Vo [ e ) s

FIGURE 10
WORKSHEET FOR COMPUTING Sy,



Facilty name: ____SITE A — MERCURY /OILY WASTE SPALL SITE

Location: NAVSTA.  MAYPORT JACKSOWILLE , FLOR (DA

EPA Reglon: (A4

Person(s) in charge of tha facllity:

Namo of Revlewor: Date:
General description of the tacility:

(For example: landflli, surface impoundmont, pile, container; types of hazardous substances; location of the
facility; contamination route ol major concern; types of information neoded for rating: agency action, otc.)

Ne 000

37,2 D _ ) o)

CPoUNDUWATES. DISCHAELES TD TIE ST JoHNS PIVER ABcuT

' | Ao FEET AwAY,
Scores: Sy = B.22Sqw = 471 Ssw =13.4F2 = O ) '

SFE =
Soc =

FIGURE 1
HRS COVER SHEET




Ground Water Route Work Sheet

- Assigned Value Multi- Max. Ref.
Rating Factor {Circle One) plier Score Score |- (Section)
[ observed Release 0 1 45" 45 31—
If observed reloase Is given a score of 45, proceed to line E]
. If observed releaso |s glven a acore oi 0, proceed to line .
Route Characteristics . 2.2
Depth to Aqulfer of 01 2 3 2 6
Concern
Net Preclpitation 01 2 3 1 3
Permeabillity of the 01 2 3 1 3
Unsaturated Zone
Physlical State 0o v 2 3 1 3.
Total Route Characteristics Score 15
@ Contalnment 01 223 1 k| 3.3
. E Waste Characterlstics 3.4
Toxicity/Persistence 0 3 6 912 15@ 1 e 18
Hazardous Waste 0 1 @ 3 456 1 - 8
Quantity
Tolal Waste Charactaristics Score 20 26
Targets 3.5
Ground Water Use @ 2 3 3 3 9
Dlstance-to Nearest 4 6 8 10 1 o 40
Well/Population 12 16 10 20
| _.-.— Served 24 30 232 35 40
Total Targets Score 2 49
(] it tine 0] is 45, muniply [1] x [4] x
i ine [1] is 0, mutiply [2] x [3] x x 2,72 51,330
Divide fine [6] by 57,330 and multiply by 100 Sqw= 4.7

FIGURE 2

GROUND WATER ROUTE WORK SHEET




Surface Waler Route Work Sheet

Assigned Value Multl- Max, Ref.
Rating Factor (Ctrcla One) pller Scora Score | (Section)
E] Observed Release @ 45 1 (&) 45 4.1
If observaed release |3 given a value of 45, proceed 1o line m
It observed reloase Is given a value of 0, procesd to line [2].
@ Route Characterlstics 4.2
Facllity Slope and Intervaning @ 1 2 3 : 1 o 3
Terraln
1-yr. 24-hr. Ralnfall 012 1 3 3
Distance to Nearest Surfaco Q0 1 .2 : 2 e 8
Water . )
Physical State 0120 1 3 3
Tolal Poute Characteristics Score 12 15.
@ Contalnment . 01 2 @ 1 3 3 4.3
E Waste Characterlstics - E 4.4
ToxlIcity/Parsiatonce 0 3 6 912 15 1 18 18
Hazardous Waste . 1 @ 456 78 1 - 8
Quantity ' ’
Total Wasta Characterlstics Score 20 26
E] Targets . _ 4.5
Surface Water Use o 1 @ 3 3 ) 9
Distance to a Sonsitive o1 2 () . 2 ¢ 8
Environment
Population Served/Distance @ 4 6 B 10 1 O a0
to Water Intake 1 16 18. 20
Downstream 24 30 32 I 40
Total Targets Score 12 55
m If line m is 45, multiply X X E]
EEHO| 64,350

itine [T] is 0, multiply x B x [4 x [&

' Divide line [6] by 64,350 and multiply by 100

Ssw= 343

FIGURE 7

SURFACE WATER ROUTE WGRK SHEET




Alr Route Work Sheet

Assigned Value Multi- Max. Ref.
Rating Factor (Circle One) plier Seore Score | (Section)
[J observed Release @ 45 1 o | 45 5.1
Date and Location:
. Sampling Protocol:
If line I3 0, the Sy = 0. Enter on line [5].
it ine [T] Is 45, then proceed 1o line [2] .
Waste Characteristics 5.2
Reactlvity and 01 2 3 1 3
Incompatlibility
Toxlclty 01 2 23 3 9
Hazardous Waste 0123 456 78 1 8
Quantlity
-Total Waste Characleristics Score 20
Targets 3.3
Population Within- 0 9121518 1 30
4-Mile Radius 21 24 27 30
Distance to Sensitive 01 2.3 2 6
Environment
Land Use 0-1t 2 3 1 3
Tolal Targels Score 39
Multipty [1] x-[2] x o |35.100
Divide fine [4] by 35,100 and multiply by 100 Sa= D

FIGURE 9

AIR ROUTE WORK SHEET




-

B

Groundwater Roule Score (sgw)

surface Water Route Scoro (Sqw)

Alr Route Score (Sa)

52 +52 +S2
gw Iw a

=

"’"“"1”"1

+ 52 + 52
5W a

Ve 4+t +52/1.73 =Sy =
gw = Tsw a

WORKSHEET FOR COMP

FIGURE 10

UTING Sy




Facility name: SITE |l = TRANSFCEMER STORALE YARD

Location: M

EPA Roglon: [AV4

Paerson(s) in charge of the facllity: —

Name of Reviewor: Date:
General description of the facillty:

(For example: Jandfill, surface impoundmont, pila, contalnor; types of hazardous subslances; location of the
facility; contamination routoe of major concern; typos of information nooded for rating: agency action, atc.)

FreoMm jaf] uUNTI OBl GITE Il WS USED FoE

mwmm&e%_sﬁﬂﬁ—ﬂw“é—my—"

Mmmgﬁ—é——wﬂ Lons OF

[ ) LEAKE oY
Ww DI ANCT Cou'rmﬁ___.
DETECTARLE LEVElS OF PSS EASL L=velLs

WLEMMMM'MM
TERECTABLE LEWRS

A DoNErsATIENT AMONITOR WELL. ‘onvannED

Seoros: Sy ~B.9BS g =+ 4T 5o =14.888, 20 ) °F e
Sre =
Spc =
FIGURE 1

HRS COVER SHEET




Ground Watar Route Work Sheet

- Assigned Value Multi- Max. Ref.
Rating Factor (Clrcle One) pller Score Score |- (Section)
(1. observed Release 0 1 45" 45 3.1
If observed relgase [a given a score of 45, proceed to line E
If observed roleaso Is glven a score 0i 0, proceed to line E]
Route Characteristics )
Depth to Agulfer of o1t 2 3 2 6
Concern
Net Pracipitation 01 223 1 3
Permeabllity of the 01 2 3 1 3
Unsaturated Zone
Physical State 0t 23 1 3
Total Route Charactorlstica Score 15
@ Contalnment 01 213 1 3 3.3
[a] waste Characteristics ' 3.4
Toxlelty/ Persistonce 0o 36 9121500 118 18
Hazardous Wasto 0 @ 2 3 4 5 86 1 i 8
Quantity
]
!
Tolal Waste Charactaristics Score 19 26
Targets .5
Ground Water Use @ 2 3 3 =, 9
Distance to Nearost 4 6 8 10 1 o 40
Well/Population 12 16 18 20 .
Served 24 230 32 35 40
Total Targets Scoro 32 49
E] If line m is 45, multliply m X E] X
it ine [1] is 0, multiply [2] x x [4] x 2,5515- 57,330
Divide line [6] by 57,330 and multiply by 100 Sqw= 4.47

FIGURE 2

GROUND WATER ROUTE WORK SHEET




Surface Water Route Work Sheet

Assigned Value Multl- Max. Rel.
Rating Factor (Circle One) piler Score Score { (Sectlon)
[ observed Release @© 45 1 o | 4.
If observed release Is glven a value of 45, proceed to line E
It observed release Is given a value of 0, pioceed to line [2].
@ Route Characterlstics 4.2
Facillty Slope and Intervening 0 1 (2)3 - 1 A 3
Tarrain
1-yr. 24-hr, Ralinfall 01 2 1 =2 3
Diatanco 10 Nearest Surface o 12 ’ 2 G 8
Water -
Physical State o1 20 1 3 3
Total Route Characteristics Score 14 15.
@ Contalnment 012 @ 1 =2 3 4.3
[4] waste Charactertstics . 4.4
Toxlcity/Porsistence 16 12 15 @ 1® 18
Hazardous Waste , @ 2 4 6 7 8 1 8
Quantity
Total Waste Characterlstics Score 19 26
E] Targets 4.5
Surface Water Use 0 1 @ 3 G 9
Distanco to a Sensltive 1 2 @ : 2 (A 8
Environment
Population Served/Dlstance @ 10 1 0 a0
to Water Intake 10 18 20 :
Downstream 24 30 32 I 40
‘Total Targets Score 12. 55
@ une [1] is 45, multiply x [& x [g]
It tine [T] is 0, muttipty [2] x Gl x [ x (5 9,56 64,350
Divide line @ by 64,350 and multiply by 100 Ssw ™ ,439

FIGURE 7

SURFACE WATER ROUTE WGRK SHEET




Air Route Work Sheat

Assigned Value Multi- Max. Raef.
Rating Factor (Clrcle One) plier Score Score | (Section)
Obsorved Releaso @ 45 1 o 45 5.1
Date and Location:
Sampling Protocol:
If lIne Is 0, the S, = 0. Enter on line [5].
It line [1] 1Is 45, then proceed to line [2].
Wastoe Characteristica 5.2
Reoactlvity and 01 2 3 1 ]
Incompatlbility
Toxlcity 0 2.2 ] 9
Hazardous Wasto 01 2 3 456 7 8 1 8
Quantlty
Total Waste Characteristics Score 20
Targels 5.3
Population Within- } 0 9121518 1 a0
4-Mile Radius 21 24 27 30
Distanco to Sensitlve 0t 2.2 2 6
Environment
Land Use o0-1 2 3 1 3
Total Targets Scora 39
Muttiply  [1] x X o |35.10
Divide line by 35.100 and mulliply by 100 Sa= O

FIGURE 9

AIR ROUTE WORK SHEET




s s2
Groundwater Roﬁte Score (sg,,:,_) | 447 2. .02
Surface Wazér Route Score (s,.;.,_) 14.88 221, 45'
Alr Route Score (s;) “ o O
Sow* Saw »s2 W 244 .46
Vs, +s2, + s o -' W IS . S
\/s:'W ...siw + sf‘”/{.n . Sy = 8.9%

" FIGURE 10
WORKSHEET FOR COMPUTING Sy



