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Service

The Navy initiated the Navy Assessment and Control of Installation
Pollutants (NACIP) program in QOPNAVNQTE 6240 ser 45/33503 of 11 Septemper
1980. The purpose of the program is to systematically identify, assess,
and control contamination of the environment resulting from past hazardous
materials management operations.

An Initial Assessment Study (IAS) was performed at the Naval Air Sta-
tion (including the Fuel Depot), Jacksonville, Florida by a team of special-
ists from the Fred C. Hart Associates, Inc., New York, New York. Further
Confirmation Studies under the NACIP program were recommended at several
areas at the activity. Discussions dealing with significant findings,
conclusions, and recommendations are presented in the earlier sections of
the report. The later technical sections provide more in-depth discussion
on important aspects of the study. ‘

Questions regarding the NACIP program should be referred to the NACIP
Program Director, NEESA (Code 112N), Port Hueneme, CA 93043, AUTOVON 360-
3351, FTS 799-3351, or commercial (805) 982-3351.

/ R
Daniel L. Spiegelberg, CCDR, CEC, USN

Environmental Qfficer
Naval Enerqy ana tnvironmental Support Activity
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EXECUTIVE SUMMARY

! The Initial Assessment Study (IAS) was performed for the Naval Air
Station (NAS) Jacksonville, Florida and the Naval Fuel Depot (NFD) Jackson-
ville, Florida as part of the Navy Assessment and Control of Installation
Pollutants (NACIP) program, which has the objective of identifying, asses-
sing and controlling environmental contamination resulting from past haz-
ardeus materials management.

The environmentatl setting at NAS Jacksonville and NFD Jacksonville
is characterized by geologic and hydrologic .conditions favoring the movement
of pollutants with groundwater and migration of pollutants to the St. Johns
River. In areas adjacent to both bases, groundwater is extensively used for
both public and private water supply.

Operations at NAS Jacksonville are primarily focused on providing
services and materials to support operation of aviation activities. The
operations generating significant quantities of hazardous wastes, in
general, are confined to the Naval Air Rework Facility (NARF). Operations
at NFD Jacksonville are focused on storage and supply of fuels. Hazardous
waste generating operations are confined to tank cleaning.

Based on information from historical records, aerial photographs, field
inspections and personnel interviews, a total of 43 potentially contaminated
sites were identified by the IAS study team at NAS Jacksonville and NFD
Jacksonville. These sites include landfill areas, past storage areas, and
disposal sites. Each of the sites was evaluated with regard to contamina-
tion characteristics, migration pathways and pollutant receptors.

The study concludes that, while none of the sites pose an immediate
threat to human health or the environment, 11 warrant further investigation
under the NACIP Program, to assess potential long-term impacts. The sites
recommended for further investigation have been listed because of potential
impacts on groundwater or surface water quality and consequent potential
effects on human health or aquatic life in the St. Johns River.

A Confirmation Study, involving actual sampling and monitoring of the
11 sites, is recommended to confirm or deny the existence of the suspected
contamination and to quantify the extent of any problems that may exist.
The results of the Confirmation Study will be used to evaluate the necessity
of conducting mitigating actions or clean-up operations.
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INITIAL ASSESSMENT STUDY
- OF
NAVAL AIR STATION, JACKSONVILLE, FLORIDA
AND
NAVAL FUEL DEPQT, JACKSONVILLE, FLORIDA

SECTION 1
INTRODUCTION

1.1 PURPOSE OF INITIAL ASSESSMENT STUDY

As directed by the Chief of Naval Operations (CNO), the Naval
Energy and Environmental Support Activity (NEESA), in conjunction with the
Ordnance Environmental Support 0ffice (QESQ), conducts Initial Assessment
Studies (IASs) to collect and evaluate evidence that indicates the existance
of pollutants that may have contaminated a site and that pose a potential
health hazard for people located on or off the installation. The IAS is the
first phase of the Navy Assessment and Control of Installation Pollutants
(NACIP) program. The objective of this program is to identify, assess and
control environmental contamination from past hazardous materials storage,
transfer, processing and disposal operations. The NACIP program was ini-
tiated by OPNAVNOTE 6240 ser 45/733503 of 11 September 1980 and Marine Corps
Order 6280.1 of 30 January 1981.

1.2 SCOPE

The Jacksonville Naval Complex is comprised of several activities.
The activities included in the scope of this IAS are the Naval Air Station
(NAS) Jacksonville, and the Naval Fuel Depot (NFD) Jacksonville. The Naval
activities located at the Naval Station Mayport and the NAS Cecil Field are
not discussed in this IAS. O0f the several tenants at the NAS Jacksonville
only those that are believed to have engaged in activities that involve the
past storage or disposal of hazardous materials have been included in this
study. These tenants are the Naval Regional Medical Center (NRMC) and the
Naval Air Rework Facility (NARF). The remaining tenants at NAS, Jackson-
ville such as the Armed Forces Reserve (Center and the Naval Air Reserve
Training Unit, are training groups that would not be expected to handle
hazardous materials and therefore have not been included in this IAS.

1.3 SEQUENCE QOF EVENTS

1. The NAS JécksonviTTe was designated for an IAS by CNO Tetter
ser 451/397464 of 3 August 1981.

2. The Commanding Officer of NAS was notified via Southern Divi-
sion, Naval Facilities Engineering Command (SOUTHNAVFACENGCOM), by NEESA of
the selection of NAS Jacksonville for an IAS. The NACIP Program Management
Plan and Activity Support Requirements for the IAS were forwarded to the
installation to outline assessment scope, provide guidelines to personnel,
and request advance information for review by the [AS team.



3. NAS Jacksonville and NFD Jacksonville personnel were briefed

oy NEESA Enviro
4.
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nmental Engineer Jeffery C. Heath.
?

Various government agencies were contacted for documents

pertinent to the IAS effort. Agencies contacted included:

a.

b.

5.
July 1882. Th

NEESA Information Management Department
NEESA Information Services Department

NAVFAC Historian
Naval Construction Battalion Center (NCBC)
Port Hueneme, California

Southern Division Naval Facilities Engineering Command
Charleston, South Carolina

Federal Records Center, East Pt., Georgia

Mr. John Cannon

Jacksonville Area Planning Board
330 East Bay Street

Room 401, Courthouse
Jacksonville, Florida 32202 -

Mr. Jay R. Carver

State of Florida

Department of Environmental Regulation
St. Johns River Subdistrict

3426 Bills Road

Jacksonville, Florida 32207

Ms. Ann Shipiro

State of Florida

Game and Freshwater Fish Commission
Gainesville, Florida

Mr. W. E. Keeler

State of Florida

Department of Transportation
P.0. Box 1089

Lake City, Florida 32055

“Northeast Florida Regional Planning Council

8641 Baypine Road
Deerwood Center
Jacksonville, Florida

The on-site phase of the IAS was conducted from 28 June to 2
e information presented in this report is current as of the

date of the on-site visit. The following personnel were assigned to the
NACIP team and participated in the site visit:
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Ms. Elizabeth B. Luecker, NEESA Contract Coordinator

Mr. Wayne K. Tusa, Project Director, Fred C. Hart Associ-
ates (FCHA),

Mr. Richard C. Dorrler, Team Leader, Hydrogeologist, FCHA
Mr. Steven D. Caretsky, EnvironmentaT Engineer, FCHA

Mr. W. Scott Butterfield, Biologist, FCHA

Mr. James E. Shirk, P.E., Environmental Engineer, FCHA
Or. Barry North, Public Health Specialist, FCHA

Mr. William Hudgins, Technical Consultant, Naval Opera-
tions - NAS Jacksonville

6. In addition to record reviews, interviews were conducted with
present long-term and former employees. Ground and aerial tours of the
installation were made and photographs were taken. Where possible, in=
formation received from an interview was generally verified with one or more
- additional interviewers, or by comparison with documented data.

1.4 SUBSEQUENT NACIP STUDIES

The next phase of the NACIP Program is- the Confirmation Study. During
Confirmation Studies, extensive sampling and monitoring 1is conducted to
confirm or refute the existance of suspected contamination at sites iden-
tified during an IAS. If significant contamination exists, the Confirmation
Study recommends the types of remedial actions to be implemented. A Con-
firmation Study is conducted only if the IAS concludes that:

1. Sufficient evidence exists to suspect that the installation has
contaminated areas, and

2. The potential contamination may present a danger to:

a. The health of civilians in adjoining communities or personnel
within the base fenceline, or to

b. The environment within or outside the installation.

Further studies are not conducted under the NACIP program if these
criteria are not met.



SECTION 2

SIGNIFICANT FINDINGS

2.1 GENERAL

Significant findings relevant to potentially contaminated areas at
Naval Air Station Jacksonville and Naval Fuel Depot Jacksonville have been
catagorized as follows: (1) background conditions; (2) site operaticns; (3)
waste disposal/spill sites; and (4) potential impacts.

2.2 BACKGROUND

The 1Important background conditions with respect to hazardous
waste management at NAS Jacksonville and NFD Jacksonville are summarized
below in discussions of the following: (1) soils and geology; (2) water
resources; (3) ecology; and (4) population and land use. More detailed
information on these subjects can be found in Section 5 of this report.

2.2.1 Soils and Geology

The highly permeable nature of the sandy soils found at the NAS
and the NFD allow contaminants to migrate rapidly to the groundwater. The
groundwater of the shallow aquifer is found at a depth of less than 10 feet
below most disposal sites.

A complex aquiclude, known as the Hawthorn Formation, acts as a
confining bed to the deeper Floridan Aquifer and prevents downward percola-
tion of contaminants from the shallow aquifer systems.

2.2.2 Water Resources

The principal source of water throughout the Jacksonville area 1is
the Floridan Aquifer. Both the NAS and the NFD, as well as private and
public water systems in the Jacksonville area, receive their potable water
supplies from this deep artesian aquifer.

At the NAS and vicinity, both the surficial sand and the porous
limestone portions of the shallow aguifer are tapped as sources of domestic
water supply (i.e., outdoor and/or indoor water use). Due to use as a
potable water supply in some residences immediately off-base, and potential
for contamination, the shallow aquifer is considered the one of primary
concern for the purpose of this initial assessment study.

At the NFD, the shallow aguifer is no longer utilized as a source
of water. There are no known wells tapping the shallow aquifer, nor any
residences in the vicinity of the NFD. For these reasons the shailow agui-
fer 1s not of concern at the NFD.

2.2.3 Ecology

The NAS and NFD at Jacksonville are both Tocated in the "fiat-
woods" section of Duval County where the predominant natural vegetation is
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Other site operations that were considered in this initial assess-
ment study included vehicle maintenance shops, boiler and power plants,
incinerators, defense property disposal, pest control shops and the activi-
ties of the Nava1 Regional Medical Center (NRMC). Additional information on
these operations can be found in Sections 6.2, 6.3 and 6.4 of this report.

2.3.2 Naval Fuel Depot

The Government owns 149.88 acres at Jacksonville Navy Fuel Depot
(NFD) and has a permanent easement on 30.88 acres. The NFQ has 13 storage
tanks ranging from 20,000 to 85,000 barrels with a total capacity of 880,000
barrels assigned as Follows: JP 4, one 80,000 barrel; JP-5, five 80,000
barrels for a total of 400,000 barre1s; DFM, one 80,000, two 85 000 and two
55,000 for a total of 360,000 barrels; JP-8, one 20,000 barre]; and waste
0oil, one 20,000 barrel. There is an anti-pollution "L" shaped fuel wharf
with 34 feet of water capable of accomodating military and commercial tank-
ers up to 38,000 dead weight tons while simultaneously performing barge
operations on the opposite face of the pier. Also located on the station is
a tank car loading rack with facilities for 12 cars and a 100 tank car
classification yard. In addition, there are two truck loading racks. The
administration buildings, warehouse shops, tanks, pipelines, pumping sta-
tions, Tloading facilities, pier and railroad trackage are permanent struc-
tures. The remaining structures are temporary.

2.4 WASTE TYPES AND DISPOSAL SITES
2.4.1 . Waste Types

Wastes from non-ordnance operations include waste solvents, oil
and spilled fuel, paint wastes and aqueous wastes containing toxic heavy
metals, acids and caustics, cyanide, paint stripper wastes containing chlo-
rinated solvents and phenolics, metal scrap and other inert materials. Or-
dnance operations generate a relatively minor gquantity of waste and include
rags and gloves containing Otto fuel.

Aircraft-repair and maintenance operations in the past generated
Tow-level radioactive radium paint wastes. Vacuum tubes and other aircraft
instrument parts with djonizing radiation sources and luminous instrument
dials were also disposed. Wastes from current medical radiclogical programs
include biological specimens contaminated with lTow levels of radioisotopes.

2.4.2 Disposal Sites

Two waste disposal sites were previously identified and investi-
gated by NAS Jacksonville personnel (Sites 26 and 27). The NACIP Team has
identified an additional 41 sites of concern (36 at NAS Jacksonville and 5
at NFD Jacksonville). Therefore a total of 43 sites have been identified
through an extensive records search and interviews with station personnel
and retirees. The histories of site use, the types of waste disposed, the
methods of disposal, the magnitude of spill incidents, and other character-
istics related to the 41 sites not previously studied were investigated in
detail. A description of waste disposal activities at each site is pre-
sented in Section 6.6 and an evaluation of potential human health and envi-
ronmental threats from contamination is presented in Section 3.3.
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SECTION 3 inz
- X~

CONCLUSIONS t

3.1 GENERAL

The principal conclusion to be drawn from the review of records,
interviews and site inspections by the NACIP Team is that the range of envi-
ronmental problems at NAS Jacksonville and NFD Jacksonville is limited. The
locations of the 43 sites jdentified during the I[AS activities at the NAS
and NFD are shown in Figures 3.1-1 and 3.1-2 respectively. There were a
total of 38 sites identified at the NAS of which 10 are concluded to pose a
potential threat to human health or the environment. Two sites (No. 26 and
27) were recommended for a Confirmation Study prior to this IAS and are in
the process of clean-up. In addition, 5 sites were identified at the NFD of
whnich 1 was concluded to pose a potential threat to human health and the
environment.

3.2 WASTE DISPOSAL SITES

A1l known or suspected hazardous waste disposal sites identified
by the IAS team were evaluated using a Confirmation Study Ranking System
(CSRS) developed by NEESA for the NACIP program. The system is a two-step
procedure for systematically evaluating a site's potential hazard to human
health and the environment based on evidence collected during the IAS.

Step one of the system is a flowchart that eliminates innocuous
sites from further consideration. Step two is a ranking model that assigns
a numerical score, within a range of 0 to 100, to indicate the potential
severity of a site. Scores are a reflection of the characteristics of the
wastes disposed of at a site, contaminant migration pathways and potential
contaminant receptors on and off the installation. CSRS scores and engin-
eering judgment are then used to evaluate the need for a Confirmation Study
based on the criteria stipulated in Section 1.3. CSRS scores assigned to
sites recommended for Confirmation Studies also assist Navy managers to
establish priorities for accomplishing the recommended actions.

A more detailed description of the Confirmation Study Ranking
System is contained in NEESA Report 20.2-~042.

3.3 SITES RECOMMENDED FOR CONFIRMATION

The sites discussed in this saction, and listed on Table 3.2-1,
have been racommended for confirmation based on the criteria presented in
Section 1.4, These conclusions are based on the NACIP team's thorough
evaluation of information obtained from a review of records, interviews and
site inspections.

3.3.1 NAS Jacksonville

3.3.1.1 Site No. 4, Pine Tree Area

This site 1is located approximately 200 feet southeast of the
sewage treatment plant chemistry laboratory, Building No. 261L. From

R
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dominated by pine trees. The natural vegetative communities on both sides
have been significantly altered by past development and present forest
management practices. Small but significant areas of wetlands occur Qn each
site; freshwater tidal swamps and marshes on the NAS and salt marsh on the
NFD.

Both sites provide relatively good habitat for small mammals,
birds, reptiles and amphibians in the forest management and wetlands areas.
In addition, a freshwater fishery is managed in two ponds on the NAS.

An active bald eagle (an endangered species) nest is located on
the NAS at Dewey Park. Also, both sites are located adjacent to the St.
Johns River which is classified as critical habitat for the Florida manatee
(seen at NAS) and a known habitat for the shortnosed sturgeon, both endan-
gered species. The American alligator, a threatened species, has been
cbserved on the NAS and can be expected on the NFD.

2.2.4 Population and Land Use

The population of the City of Jacksonville in 1980 was Tisted as
584,100. This population and 766 square miles within the incorporated area
of the c¢ity identifies it as the Tlargest c¢ity in the state, and the 20th
largest city in the nation. The consolidation of the Quval County govern-
ments in 1968 resulted in Jacksonville becoming the largest c1t/ in the
nation in terms of land area.

The Jacksonville Standard Metropolitan Statistical Area (SMSA)
includes Nassau, Duval, Clay and St. Johns counties. The population of the
Jacksonville SMSA as reported in 1980 was 739,100 and the total area is
3,199 square miles.

The land use in the vicinity of NAS is predominantly residential
while the Tand use in the vicinity of NFD is predominantly industrial.

2.3 SITE OPERATIONS

2.3.1 Naval Air Station

The principal mission of NAS Jacksonville is to maintain and
operate facilities and provide services and material to support operations
of aviation activities and units designated by the Chief of Naval Opera-
tions. This mission has remained unchanged, for the most part, since the
construction of the NAS in 1940. Past and present site operations are the
source of materials now recognized as hazardous. This initial assessment
study considered past site operations falling into the following three cate-
gories: (1) ordnance operations; (2) non-ordnance operations; and (3) low
level radiological operations.

One of NAS Jacksonville's tenant activities, the Naval Air Rework
Facility (NARF), 1is the station's primary industrial operation, and conse-
quently a major user of hazardous materials and generator of hazardous
wastes.
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Of the 43 sites identified .as potential sources of contamination,
10 NAS Jacksonville sites and 1 NFD Jacksonville site satisfy the criteria
Tisted in Section 1.3 and are therefore recommended for a Confirmation
Study. These sites are listed in Table 3.3.1.

The NACIP Team found that sites recommended for Confirmation
Studies were, in general, characterized by natural conditions conducive to
“migration of contaminants via groundwater and surface water, evidence in-
dicating the potential for contamination and presence of a potential recep-
tor population. Specifically, the permeable nature of the sandy soils found
at NAS Jacksonville may permit contaminants to migrate to the groundwater.
The groundwater 1is found at a depth of 1less than 10 feet at NAS
Jacksonville. Many sites are within 1,000 feet of the St. Johns River or of
storm drains that discharge into the river, which may provide a conduit for
migration. Two endangered species are native to the area: the Florida
manatee and the bald eagle.
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TABLE 3.2-1

Sites for which a Confirmation Study is Recommended

Site No. Description Ranking Score
NAS
4 Pine Tree Area 16
9 01d Disposal Area (East of Fuel Farm) 14
11 Hangar Building 101 53
12 07d Test Cell Building 21
14 Battery Shop 21
15 Solvent and Paint Sludge Disposal Area (NARF) 48
1 Storm Sewer Discharge (Black Point; *
17 Glass Bead Disposal Area - 52
19 01d Gas Station *
30 01d Drum Lot 8
NED
5 01d 071 Pond and Land Spreading Area 10

Recommended far confirmation by IAS Team (see Sec. 3 & 4)
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approximately 1968 until 1875 this area was used for disposal of paint
shavings and sewage sludge containing heavy metals, asbestos, o1l and other
petroleum products. Paint shavings were identified throughout the approx-
imately 1 acre area. Sewage sludge was identified in an area approximately
100 feet long by 100 feet wide. '

This site is characterized by hydrogeologic conditions that are
conducive to migration towards the residential area to the northeast of the
site. Leachate from this site may possibly contaminate potable water
supplies.

3.3.1.2 Site No. 9, 01d Disposal Area (East of Fuel Farm)

This site is located east of Catapult Road along the shoreline of
the St. Johns River. This site contains garbage, construction debris and
Tive 55-gallon drums. This material was disposed of for approximately one
year during 1977 and 1978. Soil tests that were conducted by NAS personnel
in this area have shown a high chromium level, indicating that industrial
wastes (i.e., chromium sludge) may have been disposed of.

The concern at this site is the possible migration of metals into
the St. Johns River.

3.3.1.3 Site No. 11, Hangar Building 101

Reportedly, waste solvents, oils and fuels have leaked beneath the
floor boards of Hangar Building 101 for many years. Infiltration of waste
solvents and other flammable liquids to the soils has also occurred. The
potential for an explosion or fire and migration of solvents to the St.
Johns River via storm sewers are the concerns at this site.

3.3.1.4 - Site No. 12, 01d Test Cell Building

Reportedly some interconnection of the storm, sanitary and in-
dustrial sewer system in the old test cell area, Building 101 k, has oc-
cured. In addition, numerous spills (one 55-gallon drum per week) of chemi-
cals (waste oil, fuel and solvents) from ruptured or rusted drums were
reported at this site. The concern at this site is the potential contamina-
tion of the St. Johns River due to migration of these hazardous materials
into the storm sewer via infiltration/inflow or faulty connections. Speci-
fically, wastes containing heavy metals may possibly contaminate the St.
Johns River.

3.3.1.5 Site No. 14, Battery Shop

The battery shop is located in Building 125. The shop contains a
seepage pit where waste acids from Tlead-acid batteries were disposed.
Approximately 100 gallons of waste were disposed here for 23 years.

The concern at this site 1is the potential migration of wastes
off-site resulting from the direct discharge of waste acid to the ground.
Lead and sulfate in the waste may migrate to and impact the St. Johns River.
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3.3.1.6  Site No. 15, Solvent and Paint Sludge Disposal Area (NARF)

This area, approximately 100 feet x 100 feet, is Tocated northeast
of Building 970. This area was used for the disposal of waste solvents and
paints until 1978. Based on current operations, it is estimated that up to
2,000 galions of these wastes were disposed of at this site annually for 10
years, bringing the total quantity disposed at this site to approximately
20,000 gallons.

The major concern at this site is the contamination of the soils
with wastes, such as electroplating wastes and paint sludges, that contain
toxic metals, and solvent wastes, which due to their mobility, may contami-
nate groundwater. Migration of these wastes to the St. Johns River poses a
threat to fish, waterfowl and manatees (see 3.3.1.5).

3.3.1.7 Site No. 16, Storm Sewer Discharge -- Black Point

The storm sewer runs along Buildings 101, S0 and 795 discharges at
Black Point. There is a recurring discharge of JP-5 fuel and oil that fis
believed to have come from the past disposal practices of a variety of
sources in the NARF area. Waste oils and fuels that were spilled or dis-
carded may be migrating via groundwater.and infiltrating the storm sewer.
An oi1 boom was installed at the outfall to contain the oil. Reportedly,
over the years many chemical wastes from the NARF were disposed of by dis-
charge into the storm sewer system. It is difficult to estimate the volume
of material disposed of in this way, but it is likely that a variety of
chemicals were discarded into the storm sewer at some time in the past.
Given the type of operations conducted at the NARF, these chemicals were
corrosive, and probably ate through the sewer line. From there, the chemi-
cals were able to migrate into the groundwater. Now that chemicals are no
Tonger in the sewer line, the chemicals in the groundwater may be migrating
back intc the storm sewer. This storm sewer would then act as a conduit for
off-site migration of these hazardous materials 1in the groundwater.
Migration of chemical wastes to the St. Johns River poses a threat to fish,
waterfowl and manatees.

3.3.1.8 Site No. 17, Glass Bead Disposal Area

This area 1is located across from the marina and approximately
10-15 feet from the shoreline. The area was used for the disposal of spent
glass beads used in the abrasive blasting operations conducted at the NARF.
Disposal of the spent glass beads in this off-shore area occurred for a
period of 16 years. There is visible evidence of a "glass bead bar" that
has been created as a result of off-shore disposal.

NARF personnel report that approximately 400,000 1bs of the glass
beads are used per year, and it can be expected that 80% (approximately
300,000 1bs) per year may have been disposed at this site. The glass beads
contain cadmium, chromium, nickel and Tead (Table 6.6-2). This site is
characterized by the presence of abrasive blast grit that contains toxic
metals.




3.2.1.8 01d Gas Station, Site No. 19

This site is &urrently the base garden center. The site contains
abandoned underground gasoline tanks. The abandoned gasoline tanks are
possibly Jeaking gasoline into the ground where conditions are conducive to
migration. This possibility may pose a threat to human health and the
environment from explosion potential and the potential effect on aquatic
1ife in the St. Johns River (i.e. Florida manatee).

3.3.1.10 Site No. 30, 01d Drum Lot

This site was used for the outdoor, unprotected storage of drums
containing unused products. The drums were stored on Marsden Matiing.
Approximately 10,000 drums were stored at this site for 12 years. ATthough
there is no visible evidence of environmental contamination at this site,
reportedly, from time to time drums cantaining hazardous materials (i.e.
PC8's, solvents, acids, paints, mineral spirits, pesticides} corroded or
were damaged during handling and Teaked their contents onto the ground.

This site is characterized by hydrogeological conditions conducive
to migration. Therefare, the possibility of migration of spilled hazardous
materials exists.

3.3.2 NFD Jacksonville

3.3.2.1 Site No. 5, 01d 0il Pond and Land Spreading Area

This site is located due east of Fifth Street in the general
vicinity of facilities 3 and 4. The old pond area was excavated and diked
in the 1950's. Through 1967 approximately 8,000 bbls of fuel oil contami-
nated with water were disposed of in this area along with garbage, wood,
etc. In 1965 the pond was filled with soil. In 1967 approximately 5,000
gallons of JP-5 fuel mixed with tetra ethyl lead sludge from cleaning tanks
was disposed of in the old o1l pond area. In 1971 the area was regraded and
the 011/sludge contaminated soils were spread over a larger area.

This site located approximately 500 feet from the St. Jahns River
is characterized by hydrogeological conditions conducive to migration of oil
and metals into the St. Johns River. Althaugh uncontaminated waste oil is
not considered hazardous by the state of Florida or USEPA the potential
exists for the migration of 0] and lead contaminants inte the river.
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SECTION 4

! RECOMMENDATIQNS \
. on

4.1 GENERAL

Based on the discussions in Sections 2 and 3, 14 individual sites
at the NAS Jacksonville and 1 site at the NFD Jacksonville have been identi-
fied as potentially contaminated and pose a possible threat to human health
or the environment, on or off the activity. The recommendations presented
in this section are intended to be used as a guide in the development and
implementation of the Confirmation Study. The recommendations outline the
number of groundwater monitoring wells, types of samples to be taken. (7.e..
soil, water, sediment) and suspected contaminmants for which testing should
be conducted. Generally the recommendations have been developed on a site
by site basis. However, due to their close proximity, sites 11, 12, 14, 15
and 16 have been combined and considered as one area for Confirmation Stud-
jes. The recommendations are specific to the site conditions and types of
waste disposed. It is also recommended that the groundwater monitoring
program, including monitoring well installation, be conducted in accordance
with the guidance provided in the Groundwater Monitoring Guide, NEESA 20.2-
031 of March 1981. The number of groundwater monitoring wells recommended
reflects the number of wells that are considered to be required to determine
both the groundwater level and direction of flow and will provide ground-
water samples for initial screening for contaminants. The location of each
of these sites at NAS Jacksonville and NFD Jacksonville are shown on Figures
4.1-1 and 4.1-2, respectively.

In addition to these site specific recommendations the following
are general recommendations with respect to the activity:

1. It is recommended that NAS complete the identification and inven-
tory of the wells on the activity. Ideally, this well search
should be completed prior to the start of any Confirmation Studies
proposed in this report.

2. A1l the wells that are not in use at this time should be inspected
and identified as suitable for future service or unusable. The
wells that are unusable should be cemented and abandoned properly,
and the wells that are deemed suitable for future service shouid
be capped securely during the interim period that they are not 1in
use. It is also recommended that the NAS contact the Jacksonville
Department of Health, Welfare and Bio-Environmental Services
(DHWBES) for proper abandonment techniques and to ensure compli=
ance with all applicable Taws and regulations.

3. Quring the confirmation Tlevel phase of the NACIP program the USGS
should be consulted regarding the impacts to Orummond Creek from
the City of Jacksonville landfill (Section 5.3.6.5).

(e fot
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4.2.1
4.2.1.1

4.2.1.2

CONFIRMATION STUDY
A Confirmation Study should be conducted at the following sites:
NAS JACKSONVILLE

Site No. 4 - Pine Tree Area

Site No. 9 - 01d Disposal Area (East of Fuel Farm)

Site No. 11 - Hangar Building 101

Site No. 12 - 01d Test Cell Building

Site No. 14 - Battery Shop

Site No. 15 -~ Solvent and Paint Sludge Disposal Area (NARF)
Site No. 16 - Storm Sewer Discharge (Black Point)

Site No. 17 - Glass Bead Disposal Area

Site No. 19 - 01d Gas Station

Site No. 30 = Q1d Drum Lot

NFD JACKSONVILLE

Site No. 5 - 07d 0i1 Pond and Land Spreading Area

NAS Jacksonville

Confirmation Site No. 4, Pine Tree Area

Groundwater monitoring wells: Four shallow wells, 4" Polyviny]
Chloride (PVC), screened to a depth of 20 feet
below the water level.

Type of samples: Groundwater
Number of samples: Four

Testing parameters: Chromium (Cr), Cadmium (Cd), Lead (Pb), Cya-
nide (CN ), Nickel (Ni), water level measure-
ment, Total Organic Carbon (T0C), Total Or-
ganic Halogens (TOX), pH, specific conductance
(SC), temperature.

Frequency: Quarterly for 1 year

Remarks: If contamination is detected in the sample,
additional monitoring wells may be required to
determine the contaminant concentrations and
the extent and rate of migration of the plume.

Confirmation Site No. 9, Q1d Disposal Area (East of Fuel Farm)

Groundwater monitoring we]]s; Three shallow wells, 4" PVC,
screened to a depth of 20 feet below the water
level.

Types of samples: Groundwater
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Number of samples: Three
Frequency: ‘ One time sampling

Testing parameters: pH, Total Organic Carbon (TOC), Jotal Dis-
solved Solids (TDS), Cr, Cd, Pb, CN , oils and
grease, water level measurement, SC, tempera-
ture, TOX.

4.2.1.3 Confirmation Study Area "A" (Includes Site Nos. 11, 12, 14, 15,
and 16)

Site No. 11, Hangar Building 101

Site No. 12, 01d Test Cell Building

Site No. 14, Battery Shop

Site No. 15, Solvent and Paint Sludge Disposal Area (NARF;
Site No. 16, Storm Sewer Discharge (Black Point)

Sites 11, 12, 14, 15, and 16 are located within the boundaries of
the NARF. The close proximity of the sites, similarity in types of hazard-
ous materials used in the operations, past disposal practices, potential
pathways of migration between these sites (i.e., sewer system, surface
runoff and air) and similar hydrogeolegical conditions in the area make it
practical from an environmental, engineering and economic standpoint to
consider the NARF area as a single site for the purpose of conducting a
Confirmation Study. The quantity of hazardous materials used there, the
conditions of the buildings and sewer systems and past disposal practices
all contribute to the potential human health threat (i.e., explosion, direct
contact and inhalation of toxic vapors). Furthermore, the hydrogeological
conditions are conducive to migration, posing a threat to potable water
supplies and aquatic Tife in the St. Johns River.

The Confirmation Study in Area A should be conducted as a three
phase program with each phase contingent upon the results of the proceeding
phase. '

Phase I: Type of Samples: Air quality

Number of Samples: Sampling to be conducted in basements of
NARF buildings, (Hangar 101) adjacent to
foundations, and in parking area

Test Parameters: Organic vapors

Frequency: One time sampling using portable survey
' equipment (organic vapor analyzer, photo-
ionization detector)

Remarks: If organic vapors are detected during
Phase I of the program additional air
samples should be taken to identify
specific contaminants. The results of
this survey will be used in the design
and implementation of Phase II.



Phase II:

Type of Samples:

Number of Samples:

Testing Parameters:

Frequency:

Remarks:

Phase III:Groundwater Monitoring

4.2.1.4

Type of Samples:
Number of Samples:

Testing Parameters:

Frequency:

Remarks:

4-6

Storm water, sample storm sewer from
outfall, back through NARF to determine
area where contaminants are entering.
Samples should be taken during periods of
lTow flow in order to get an indication of
contamination in base flow (i.e., ground-
water contribution).

One at each selected manhole

Cr, Ni, Cd, Pb, oils and grease, pH, TQC,
TOX, SC

One time sampling

If contaminants are detected in the storm
sewer, Phase III should be implemented.

Wells: - Four shallow wells, 4" PVC,
screened to a depth of 20 feet below the
water Tevel.

Groundwater

Four

Cr, Cd, Ni, Pb, CN, pH, water level
measurement, TOX, TQC, SC, temperature

Quarterly for 1 year

If contamination is detected in the wells
during the initial screening, additional
monitoring wells should be installed to
determine the contaminant concentrations
in the plume and the extent and rate of
migration.

Confirmation Site No. 17, Glass Bead Disposal Area

Type of Samples:

Number of Samples:

Fregquency:
Testing Parameters:

Remarks:

Sediment

Five samples spaced approximately 50 feet
apart extending from the shoreline into
the St. Johns River

One time sampling
Total metals, EP toxicity

If contamination is detected during the
initial screening, additional samples may
be taken (over a wider area and at
greater depths) to determine the boundar-
ies of the contaminated area.
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. 4.2.1.5 Confirmation Site No.19, 01d Gas Station

The old gas station area should be surveyed using metal detectors
to determine if the underground storage tanks have been removed. If the
tanks have not been removed they should be tested for contents, (e.g. diesel
fuel, gasoline).

Phase I: Types of samples: Liquid
Number of samples: One per tank
Frequency: One time sampling
Testing Parameters: Tetraethyl Tead, oils and grease
Remarks: I[f the tanks have been abandoned full of
gasoline, leaks may have occurred. Phase
IT should be implemented.

Phase 1I: Groundwater monitoring wells: Three shallow wells, 4" PVC,
screened to a depth of 20 feet below the
water Tevel.

Type of Samples: Groundwater

. Number of samples: Three
' Testing Parameters: 0ils and grease, tetraethyl lead

Frequency: One time sampling

Remarks: If contamination is detected in the wells
during the initial screening additional
monitoring wells should be installed to
determine the contaminant concentrations
in the plume and the extent and rate of

migration.

4.2.1.6 Confirmation Site No. 30, Q1d Drum Lot

Groundwater monitoring wells: Three shallow wells, 4" PYC,
screened to a depth of 20 feet below the
water level

Type of samples: Groundwater
Number of sampies: Three

Testing Parameters: TOX, SC, pH, TOC, water level measure-
ment, temperature

Frequency: Quarterly for 1 year
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Remarks: I[f contamination is detected in the wells .
during <the initial screening additional
monitoring wells should be installed to?
determine the contaminant concentrations
in the plume and the extent and rate of
migration.

4.2.2 NFD Jacksonville

4.2.2.1 Confirmation Site No. 5, 01d 011 Pond and Land Disposal Area

Groundwater monitoring wells: Three shallow wells, 4" PVC,
screened to a depth of 20 feet below the
water level.

Type of samples: 5011 and groundwater
Number of samples: Three

Testing Parameters: 011 and grease, tetraethyl lead, water
level measurement, pH, SC, temperature

Frequency: Quarterly for 1 year

Remarks: I[f contamination is detected in the wells
during the initial screening, additional
monitoring wells should be installed to
determine the extent and rate of migra-
tion.
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SECTION § \Uﬁ{\/ﬂ -
o

BACKGRQUND

5.1 GENERAL

5.1.1 Location and Organization

Several major naval activities comprise the Jacksonville Florida
Naval Complex. The two areas that are the subject of this IAS are the Naval
Air. Station (NAS) Jacksonville, which includes the Naval Regional Medical
Center (NRMC) and the Naval Air Rework Facility (NARF), and the Naval Fuel
Depot (NFD) Jacksonville. The Naval Activities located at the Naval Statioen
Mavport and the NAS Cecil Field are not discussed in this IAS.

Both the NAS and the NFD are Tocated in Duval County and are
within the Timits of the city of Jacksonville, Florida. Jacksonville 1s
Jocated in northeastern Florida, approximately 15 miles from the Atlantic
Ocean and along the St. Johns River (Figure 5.1-1).

The NAS Jacksonville is located in southern Duval County approxi=
mately 10 miles south of the central business district of the city of Jack-
sonville. The station occupies approximately 3,800 acres of Tand on the
west bank of the St. Johns River upstream . from Jacksonville. The operating
portion of the NAS lies between Highway 17 and the St. Johns River; however,
the station also occupies 515 acres west of Highway 17. Within the physical
bzngirigg,gf the station are several separate naval tenant commands.

C:;/,//’/f The NFD Jacksonville 1is also located in Duval County and is ap-
proximately 7 miles north of the Jacksonville Central Business District and
about 1 mile east of the intersection of Interstate 95 and State Highway
105. This activity encompasses 181 acres on the west bank of the St. Johns
River downstream from Jacksonville. The NFD 1s Tocated on the northern
(western) bank of the St. Johns River at river mile 16. A 38-foot channel
provides access to the Atlantic Ocean, and to the Atlantic Intraccastal
Waterway. The depot consists of 149.88 acres of government owned land and
30.88 acres on permanent easement. There are 13 fuel storage tanks within
the depot ranging form 20,000 to 85,000 barrels with a total capacity of
880,000 barrels. Additionally, the depot includes a fueling wharf, tank car
lToading rack and other support buildings, both permanent and temporary. The
NFD became a department of the Naval Supply Center (NSC), an activity lo-
cated at the NAS, when the NSC was established in October 1982. '

5.1.2 Command and Tenant Command Relationships and Missions

The NAS Jacksonville has the primary mission function of "main-
taining and operating facilities and providing services and material to sup-
port operations of aviation activities and units designated by the Chief of
Naval QOperations." As the hub of several major naval activities within the
Jacksonville, Florida Naval Complex, the NAS has a multitude of assigned
missions and several tenants. Two of these tenants, the NRMC and the NARF,
are believed to have engaged in activities that involved the storage, trans-
fer, processing or disposal of hazardous materials and have therefeore been
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. included as part of this IAS. The remaining tenants, such as the Armed
Forces Reserve Center and the Naval Air Reserve Training Unit, are training
tdivisions that would not be expected to handle hazardous materials and thus
have not been included in this IAS.

The primary mission of the NFD is to receive, store and distribute
petroleum products required for the support of assigned fleet units and
shore activities, and to furnish necessary administrative services’ and
maintenance functions incidental to these operations. There are no tenants
within the physical boundaries of the NFD property.

Naval Regional Medical Center

Although almost completely surrounded by the NAS, the NRMC exists
as an entirely separate command. The mission assigned to the NRMC is to
provide general ¢linical and hospitalization services for active duty mili-
tary personnel and their dependents; to cooperate with military and civil
authorities in matters pertaining to health, sanitation, local disaster and
other emergencies; and to fulfill a number of other specific functions. The
mission 1is achieved through services provided at a 400-bed hospital and
support buildings on 73.6 acres. :

‘Naval Air Rework Facility

The NARF is a major command within NAS Jacksonville. The mission
assigned to NARF is to maintain and operate facilities; perform a complete
. range of depot-level rework operations on designated naval aircraft, en-
gines, their components and accessories, and equipment; provide engineering
services in the development of changes in hardware design; and furnish
technical services on aircraft maintenance and logistic problems. The NARF
consists of a total of 45 buildings.

5.2 HISTORY

The idea for a NAS Jacksonville was originally conceived by the
Hepburn Board in 1938. It was primarily planned for seaplane support. This
cperational requirement Tlargely determined its final location; adjoining a
two- to three-mile wide stretch of the St. Johns River at Black Peoint, just
south of Jacksonville. Officials of Duval County offered to donate the land
required for the station and, upon acceptance by the Navy Department, county
bonds were marketed and the land was acquired. Additional usable land was
acquired by the hydraulic fill of marshes along the St. Johns River in the
northeastern part of the area.

When conceived, the concept for the station included facilities
for pilot training and a Navy Aviation Trades School (NAT) for ground crew-
men. The NAS was commissioned on 15 QOctober 1940. With the advent of World
War II, the physical size of the facility was more than doubled, and mili-
tary functions were geared to supporting the war effort. During 1542, the
primary training of pilots was phased out and the station became the head-
quarters for the Chief of Naval Operational Training (CNAOPTRA), the final
training phase before fleet assignment. The NAT School became the Naval Air

P Technical Training Center (NATTC) under the Chief of Naval Air Technical
. Training, NAS Memphis. The operational areas of the station still main-
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tained coastal protection with seaplanes (PBY's). The facility reached a .
peak of 42,000 naval personnel and 11,000 civilians by 1946.

At the end of World War II NAS Jacksonville was devoted entirely
to aviation training. In 1945 CNAOPTRA was redesignated Chief Naval Air
Advanced Training (CNAVANTRA) but this mission, and that of the station,
remained basically the same. In July 1946 the Seventh Naval District was
transferred from Miami, Florida to NAS Jacksonville, as a joint command with
CNAVANTRA. On 5 April 1948 the transfer of CNAVANTRA, and all training
facilities, to NAS Corpus Christi, Texas was announced and the move was
completed on 15 November 1948. The NATTC Jacksonville was transferred and
consolidated with the NATTC at NAS Memphis.

. Due to this relocation there was some doubt as to the continued
requirement for NAS Jacksonville. The 0ffice of the Chief of Naval Opera-
tions (CNO) however, made the decision to return to the originally planned
concept as a Fleet Air Operational Support Base at that time. Therefore, as
CNAVANTRA activities moved to NAS Corpus Christi, operational squadrons
replaced them. By January 1949, the station was devoted to support of
operational carrier squadrons with fleet squadrons assigned to Commander,
Naval Air Bases, Sixth District (Now COMSEABAS EDASWWINGSLANT) and patrol
squadrons assigned to Combat Patrol Wing (COMPATWING) Eleven. 0n 1 January
1551, the NATTC and Marine Air Division (MAD) activities were reactivated in
support of the Korean build-up of facilities. This joint operational and
training status continues to this time.

The NARF, a tenant of NAS Jacksonville, has been a major part of
the ~activity since 1940. It was originally the NAS Assembly and Repair
Department. Its mission has been the maintenance, repair and inspection of
aircraft and aircraft components. Peak workload at the NARF occurred in
1945 when 7,300 employees, including 3,500 military personnel were on board.
In 1965 the NARF became the East Coast designated overhaul port for 3
attack-type aircraft, the A-4 Skyhawk, the A-5 Vigilante and the A-7
Corsair. As of 1 April 1967 the Assembly and Repair Department (NAS
Jacksonville) became a separate command, the NARF. The facility includes 45
buildings occupying approximately 33 acres.

The NFD was originally constructed on approximately 142 acres by
the Army during World War II as the terminus of a pipeline from the Gulf of
Mexico. It was to be used to barge fuel north along the intracoastal water-
way. The purpose of the plan was to avoid shipping by tanker along the
AtTantic Coast due to the presence of enemy submarines. The war ended
before the pipeline was completed and, in 1947, the NFD was transferred to
the Reconstruction Finance Corporation for disposal. The Navy Department ac-
guired it in 1949 to provide AVGAS storage for the NAS Jacksonville and as a
Fleet Refueling Unit. The pipeline, meanwhile, was dismantled and sold as
surplus material.

From 1949 to 1851, the NFD operated as part of the NAS Jackson-
ville, and consisted of four tanks with a capacity of 280,000 barrels. On
26 April 1951, the NFD was established as an independent activity under the
management control of Naval Supply Systems Command (NAVSUP) and the military
command of Commanding Officer, NAS Jacksonville, An additional 300 acres of
land was acquired, and in 1991 the first increment of an expansion program
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was completed. This expansion added seven 80,000 barrel floating roof tanks
and two 20,000 barrel tanks to the NFD's storage, bringing the capacity to
its current total of 880,000 barrels. The four original tanks were con-
verted to NSFO to support fleet units at Naval Station, Mayport, and the new
tanks were used for aviation fuels in support of NAS Jacksonville. The
second increment of the plan, providing for 690,000 barrels of additional
storage, was subsequently cancelled when it became apparent that the storage
facilities were adequate to meet the existing requirements in the area.

In 1967, 181 acres were declared in excess of the requirements of
the Navy, and were transferred to the U.S. Marine Corps Reserve. An addi-
tional 90 acres were sold to commercial interests in 1973.

Effective 1 April 1967, the military control was redelegated to
Naval Supply Systems Command. On 1 March 1976, the NFD was designated as 3
OFSC Terminal and included the accountability of fuel stored at Naval Sta-
tion, Mayport. A highlight in the history of the NFD occurred in >eptember
1978 when it was awarded the 1977 Secretary of the Navy Environmental Pro-
tection Award for a small shore activity. This achievement was culminated
with NFD being chosen to represent the entire Navy for the prestigious
Secretary of Defense Environmental Protection Award. On 1 July 1980, NFD
acquired the Mayport Fuel Division as a functional transfer from the Naval
Station, Mayport. 0On 1 October 1982 NFD became a department of the newly
established NSC Jacksonville.

5.3 PHYSICAL FEATURES
5.3.1 General

The entire state of Florida is located within the Coastal Plain
physiographic province. The ground surface relief is very moderate with

topographic highs rarely exceeding 200 feet above sea level. The Coastal

Plain groundwater region, coinciding with the Coastal Plain physiographic
province, contains abundant supplies of both surface and groundwater,
Areally extensive deposits of sands, gravels and permeable limestones of
considerable thickness are found in the region. Large amounts of ground-
water can be obtained from individual wells throughout the entire region.

5.3.2 Climatology

The climate of the Jacksonville area is humid subtropical. Typi-
cally the summers are long, hot and humid and the winters are short and
mild, with occasional frost from November through February. The Atlantic
Ocean and the Gulf Stream have a moderating influence on both the minimum
and maximum temperatures. The average annual temperature is approximately
70 degrees ranging from the mid 50's in January to the low 80's in July.
The area has an average annual rainfall of approximately 53 inches with half
the annual precipition falling between June and September (see Table 5.3-1). °
Most of the summer rain comes from short duration thunderstorms that occur
almost every other day. These showers are often extremely heavy and can
cause localized flooding and runoff problems. The area is also subjJected to
tornadoes each year.




TABLE 5.3-1

Climatic Dala
Jacksonville, Florida

Air Temperaltures Precipitation Humidity Wind Speed (Knols) Mean Number Days

Normal Avg. Normal 24 Hr Mean  Prevail Max Speed/ PLIy '
Month Max Min Monthly fotal  Max T am 1 am Speed Dir. Dir. Clear Cldy Cldy
Janwary 67 45 56 2.45 3.02 87 56 7.5 W 345 9 9 13
February 69 17 57 2.91 3.84 86 52 8.6 WSW 45NE 9 7 12
March 13 51 62 3.49 3.21 85 19 8.5 N W 9 10 12
April 80 58 69 3.55 4.88 84 47 8.3 SE 4254 10 10 10
May 86 65 76 3.47 5.09 83 48 7.8 WSW 44E 10 12 Y
June 91 - 81 6.33 5.93 85 55 7.6 SW 66NE 6 12 12
July 92 73 83 7.68 10.09 87 57 7.0 SW 43SW 4 15 12
August 91 73 82 6.85 7.93 980 59 6.7 Sw 39NE 5 16 10
Septenber 88 71 79 7.5  10.17 90 62 7.8 NE 71N 5 11 14
October 80 62 /1 5.16 6.66 90 57 1.8 NE 63t 11 8 12
November 72 51 62 1.69 4.21 88 55 7.5 NW %S 12 8 10
December 67 45 56 2.22 2.51 88 57 7.2 NW 54N 9 9 13
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The entire Gulf and East Coast of the United States are subject to
tropical hurricanes, but major hurricanes are relatively rare events at any
location. Most occur in August, September and October, but the six-month
period after 1 June to 30 November is considered the Atlantic hurricane
season. On the average, six Atlantic hurricanes occur each year, but there
have been significant deviations from the average.

In August 1964 hurricane Dora entered the Florida coast between
St. Augustine and Jacksonville. St. Augustine recorded winds of 125 miles
per hour and total damage exceeded 350 million. Dora was the first hurri-
cane on record to move inland from the east over northeastern Florida.

In September 1979 hurricane David claimed 1,200 lives 1in the
Caribbean and property and crops damage in excess of $1.5 pillion. When 1t
arrived in the U.S. it had lost much of its power, but swept the Atlantic
coast from Florida to Maine, claiming 19 1ives and causing more than 3500
million in damages. This storm passed over the Jacksonville area from the
south.

Passing hurricanes and tropical storms have their greatest impact
through prolonged rains and high tides causing flooding problems that are
usually considered equivalent to 100-year storm events (see Figures 5.3-1
and 5.3-2). The immediate river shoreline is most affectad by such storms
due to. the exposure to the maximum effect of winds frem the northeast and
southeast. Under- flooding conditions, hazardous materials stored or dis-
posed in low areas (approximately below elevation 6 feet above mean sea
Tevel [ms1]), adjacent to shoreline of the St. Johns River, would be subject
to migration by floating or washing away to other areas off property and
spreading of contaminants on property due to damaged or leaking container
systems. As is indicated on Figure 5.3-3, the l-year 24-hour rainfall for
the Jacksonville area would be 4 inches.

5.3.3 Topography

The topography in northeast Florida is mostly Tow, gentle to flat,
and composed of a serjes of ancient marine terraces. These terraces were
formed in the Pleistocene (glacial period) when the sea was relatively
stationary at various higher Tlevels than the present sea level. When the
sea dropped to a lower level, the sea floor emerged as a level plain or
terrace and the landward edge of each terrace became an abandoned shoreline,
which is generally marked by low scarp.

The highest altitude in Duval County is about 190 feet above ms]
in the extreme southwest corner of the county, along the eastern slope of a
prominent topographic feature known as "Trail Ridge." Trail Ridge is a
remnant of the highest ancient marine terrace (Cohaire) in Duval County.
The terraces parallel the present Atlantic shoreline and become progres-
sively lTower from west to east (Fairchild, R.W., 1972).

Surface drainage in the area is primarily controlled by the ter-
race. Each terrace is bounded along its east seaward edge by remnants of a
beach ridge parallel to the ancient shore line. These ridges direct runoff
so that the streams flow parallel to the ancient shorelines, e.g., $t. Johns
. River at the NAS (Figure 5.3-4). A feature of this topography in the flat
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. Geraghty & Miller, Inc.

0ld Drum Lot (Site No. 30)

Findings and Recommendations

Resampling of soils at the 0ld Drum Lot, as recommended
in the verification 'study, indicates that 2 of the six soil
samples contained cadmium slightly exceeding the EP toxicity
limit of 1.0 ppm Cd. Sample Nos. 3 and 4 contazined 1.04 and
1.18 ppm Cd, respectively (Figure 9 and Appendix C, Section
3. Lead content of all samples was relatively low and
within acceptable limits. Although contaminated soils had
been removed from the site prior to sampling, it appears that

some contaminated soil remains.

Water-level elevations determined con September 19, 1985,
are zlso given in this 1illustration. As indicated, the
highest water-table elevation (20.8 ft) was determined at

-

30-5. Lithologic logs for 30~-4 and 30-5 are given in Table

-
>
-

; chemical analyses 1in Appendix C, Section 3.

Monitor well NAS 30-1 was resampled, as recommended, and
found to be free of VOCs and heavy metals. Samples from the
newly installed monitor well 30-4 were also free of VOCs and
neavy metals. Well 30-5, however, contained a total of 29
ug/l VOCs, chiefly toluene (1l ug/l) and TCE (7 ug/l). The

metal content of the sample was low and below drinking water

standards.

27




Geraghty & Miller, Inc.

ENGINE
STORAGE

OLD DRUM
STORAGE LOT
SITE NQ. 30

EXPLANATION

NAS30~1 MONITOR WELL DESIGNATION

® 19.8 WATER-LEVEL ELEVATION
(FT. MSL) 9/19/85%

A1 S0IL SAMPLUING SITE

Ficure 9. Location of Wells and Sampling Sites, NAS Site No. 30
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marshy areas northeast of Jacksonville, and in the vicinity of the NFD, is
that drainage is more sluggish and the streams often form a dentritic pat-
tern (Figure 5.3-5). Because of the Tow relief over much of the area,
drainage divides are often difficult or impossible to define. The terraces
also play a significant role in determining the configuration of the poten-
tiometric surface of the shallow aquifer system. The potentiometric sur-
face, based on water levels in wells that penetrate the shallow aguifer
system, roughly follows the contour of the land surface. As a result, the
potentiometric surface is highest where the terraces are highest and Towest
ghgrg fhey are lowest. This topic is discussed in greater detail in Section
.3.7.1.

The elevation of the land surface at the NAS varies from a high of
about 35 feet msl near the center of the southern portion of the base (at
the former registered disposal site), to a low of QO feet msl at the St.
Johns River. This topographic high forms an elongated ridge oriented in a
northeast-southwest direction (see Figure 5.3-4). The land slopes gradually
away from the topographic high in all directions with the greatest relief
occurring to the east-southeast.

5.3.4 Geology

In the Jacksonville area, supplies of fresh water are obtained
entirely from wells drilled into the soil and rock formations that comprise
the aquifer systems. In order to assess the potential for contamination of
these groundwater supplies it is first necessary to differentiate the vari-
ous geologic formations and to determine their water bearing properties.

The geologic formations are fairly well defined throughout the
Jacksonville area due to the many deep wells and the diligence of the state
and oil company geolegists who provided detailed geologic logs and strati-
graphic interpretations. Examples of geologic logs of wells (W-27, W-514
and W-661) at and near the NAS, obtained from the Florida Bureau of Geology,
Tallahassee, - Florida, are provided in Appendix A. Geologic Togs such as
these allow the construction of detailed geologic cross sections and thus
provide the basis for evaluating subsurface conditions at the NAS and NFD.

The majority of the Florida Peninsula is made up of Eocene and
0ligocene aged limestones and dolomites. These carbonate rocks, which form
the Floridan Aquifer, were deposited in an environment similar to today's
Bahama Boulas. Except for the more central and western portions of Florida,
these older carbonate rocks were covered by Miocene and more recent aged
phosphate sandy clays, coarse to fine sand, shell and friable limestane
beds. As indicated on Table 5.3-2, these more recent unconsolidated ge-
posits form the aquicludes and shallow aquifer systems in Duval County,
including the NAS and NFD. The areal distribution of the various aged
formations throughout the Florida Peninuslia is shown on the Generalized
Geologic Map (Figure 5.3-6).

In most areas of northeastern Florida the top of the Ocala Group
generally corresponds to the top of the Floridan Aquifer. Thus the struc-
ture contours for the top of the Ocala Group, shown in Figure 5.3-7, also
approximately represent the top of the Floridan Aquifer. As shown in Figure
5.3-7, the Ocala Group is exposed at the surface (approximately 100 feet

.q
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Stratigraphic Units and Aquifer Systems in Duval, Nassau, and Baker Counties

Apyproximate
Geologic Stratigraphie thickneas Lithologic charscter Aquifer Watsr-bedaring properties
age unit {{wat) systems
|
Recent and Recent and 0-150 Sail. muck, coarse t fine sand, = |~ Burficial sand yields amall
Pleistocena Plaistocene sheil, and some clayey sand -‘-'_- | amounts of watar. 3Jand and
daposics 2. ! sheil bed along coast yleids
‘i 3z { moderate Quantities.
s : 20-110 Gray-green  caleareous, silty LSS Limestone, sand, and shel] bed
Pliocene? gg:‘;“i?;““ clay and cluyey sand: con- 2= nesr base of deposits vield
depnsiu‘ taina 3heil beds and white a moderate o {locally) large
soft. Iriable limearone w amounts.
Hawthorn 260-490 Gray ta blue-green calcareous Ralgtively impermeable clays
Formarion ' phosphatic. sandy elays and and marls in borh the late
clayey sands; contains dne to M Miocene or Pliocena deposa
Miocene mediym phesphacio sand len- = its and the Hawthorn For
ses and limestone and dolo= % mation confines the artesian
mite beds. parvicalariy near H water in the Eocsne limes
the base of the formation. e stone and in the limestone
- and sheil beds above the
Eocens limeatone, Yialdy
small to moderate supplies.
Crystal 50-300 White o cream chalk, massive Marine [imestone foamrtions
River fosailiferous marine lime- utilized a3 the primary
4 | Formation stone. source of water in the area.
3
*9 | Williston 20-100 Tan to bu? granular, marine
A | Formation limeswone
3
@
Inglia 40-120 Tan to buff granular, caleitie.
Formstion marine limestone: contains
thin dolomita lenses and |
zones of Millolidae foramine 3
ifarzl enquine [
-
i 5
Avon Park 50-250 Alternating beds of brown to = % Massive dolomite beds restrict
E Limestona tan hard, maasive dolomite, 3 3 vertical movement of wartar,
ocene brown finely crystalline dolo- a 2
mite, and grsauisr caleitic a )
limeatone - -
2
H
Laks Clty 425-500+ White 0 brown, purple-tinted n Limestone and parous dolomite
Limestone lignitie, granuiar limestone beds yield large w very large
and gray hard, massive dolo= quantities of water, Hard
mite; contmina lignite bads dolomite and [imestone beds
and zones of Vairvullnidas remtrict vertical movement of
foraminiferal coquins water within certain rzones,
Potencially the grentesc
source of water in the arem.
. Oldsmar B48 Crewm  to brown massive W
Limestone chalky, granular limestone

and tan to brown masasive
to [inely cryatailine dolomite

Source:

Leve, 1966
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above ms1) in western Alochua County (approximately 30 miles southwest of
Jacksonville). In the vicinity of the NAS the top of the Qcala Group is at
a depth of approximately 300 feet (elevation of 300 below msl). The top of
the Ocala Group generally dips to the northeast forming a wide basin 1in
Ouval County.

The many irregularities in the surface of this aquifer were formed
by erosion before the younger Miocene sediments were deposited and some
irregularities were formed by collapse as a result of solution of rock
material by circulating groundwater (Leve, 1968). Although sinkholes are
fairly common to the central and western part of northeastern Florida none
have been reported near the NAS or NFD.

As shown in Figure 5.3~7, a fault occurs in the vicinitv of the
NAS, beneath the St. Johns River. As shown in Figure 5.3-3 the top of the
Ocala Group is displaced about 100 feet along this fault plane. As indi-
cated in the geologic cross section A-A' (Figure 5-3.8) this fault could not
be traced through the Hawthorn Formation or into the Pleistocene deposits
and therefore would be considered inactive, at least prior to the Pleis-
tocene (greater than 20,000 years ago). This fault would not be expected to
have any significance to potential contaminant migration, as it apparently
is discontinuous through the Hawthorn Formation which is considered an aqui-
clude in this area (see section 5.3.7.1).

5.3.5 Soils

According to the 2005 Comprehensive Plan, there are 38 different
soils found in Duval County and they can generally be characterized as being
either sand, organic or man-made (Jacksonville Area Planning Board [JAPB],
1979). The sandy soils are the most common. In terms of total acreage a
major portion of this county is composed of soils that are broad, sandy,
very strongly acid, very poorly drained and have an organic stained pan
within 42 inches of the surface. These soils are considered poor for septic
tank use and fair for developments such as building foundations, highways
and airports.

Fresh water swamps are located mainly along the tributaries of the
St. Johns River. These areas are poorly suited for development due to
excessive wetness and flooding potential. The salt marshes Tocated in the
northeastern part of the county, along the St. Johns River, have very Tow
development potential, due to excessive wetness, flooding, high shrink-swell
potential, low soil strength and high corrasivity (JAPS, 1979).

Test borings were drilled in several areas at the NAS and NFD to
provide information on the bearing capacity, .contaminant migraticn poten-
tial, etc. of the shallow soils. '

At Site No. 26 (at the NAS), borings indicated that the site is
underlain by approximately 20 to 30 feet of unconsolidated very fine to
medium grained quartz sand that contains Jlenses of clayed fine sand
(Geraghty and Miller, May 1980). This unconsolidated sequence contains the
water table aquifer. A north-south and east-west geologic cross-section of
the surficial sediment underlying the site is shown in Figures 5.3-9 and
5.3-10 (see Figure 5.3-11, for cross-section location). At borings DPW-1,

!
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DPW-2, and S-4, the base of the water table aquifer was approximately lo-
cated at depths of 22, 28 and 30 feet, respectively. The confining material
underlying the aquifer was found to vary from a gray, sandy clay to a white
marl and green clay (Geraghty and Miller, Inc., May 1980).

At the northern end of the NAS, borings drilled for the Plating
and Cleaning Facility indicated that there was considerally more sand (i.e.
at greater depths). The report by Burns and McDonnell, July 1981 (Appendix
B) indicated that the soils at this Tocation (NARF) consist primarily of
Toose to very dense sand with some silt and clay. Generally these soils are
classified as SP to SM materials according to the Unified Soils Classifica-
tion System. However, some silty clays and clayey sands, classified as SC
and CL materials, were encountered. Bedrock was not encountered in any of
the borings observed by the Burns and McDonnell engineer, including B8-7
which penetrated to a depth of 70 feet. Water level measurements at the
completion of drilling were taken in each of the eight borings. The ground-
water in these borings varied from 5.8 to 17.4 feet (Burns and McDonnell,
July 1981).

Shallow test borings drilled at the NFD, by Brevard Engineering,
dated 20 May 1975 (Appendix A) indicate the primary soil type to consist of
a light brown fine to coarse sand (SW to SP). This material is to be ex-
pected as much of the NFD is hydraulic fill or material dredged from the St.
Johns River. Figure 5.3-12 1is a photograph of one stage of the hydraulic
fi11 operation in 1951.

5.3.6 Surface Water Resources

5.3.6.1 General

At the NAS Jacksonville two principal waterways are located in the
immediate vicinity: the St. Johns River and its tributary, the Ortega River.
The St. Johns River forms the eastern boundary of the station, while the
Ortega River is located approximately % mile west of the station. At the
NFD three principal waterways are of interest: the St. Johns River, the
Trout River, and Drummond Creek. The NFD is Jocated on the northwest bank
of the confluence of the St. Johns River and the Trout River, while Drummond
Cregek is located several hundred feet north of the NFD. Figure 5.3-4 and
5.3-5 depict the locations of these principal waterways in relation to the
NAS and the NFD sites. The physical characteristics of the four principal
waterways are discussed below.

5.3.6.2 5t. Johns River

The St. Johns River is the largest of the waterways of interest to
this study. The Trout River, Ortega River and Orummond Creek are all tribu-
taries of the St. Johns. The river originates in a marsh near Fort Pierce,
Florida, 312 miles to the south from its mouth near Mayport, Florida. At
Mayport, the river discharges to the Atlantic Ocean. The St. Johns River
drains an area of 9,430 square miles, nearly one sixth of the Tand area of
Florida (Anderson and Goolsby, 1973). The portion of the St. Johns from
Lake George (106 miles upstream from the ocean) to the Atlantic Ocean is
under the influence of tides and salt water flow from the ocean, and is
therefore considered an estuary. O0Occasionally, tidal effects are noted 3s
far as 161 miles upstream (Anderson and Goolsby, 1973).
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Jacksonville is situated on the St. Johns River approximately 21
miles upstream from the ocean. At the Main Street Bridge in Jacksonville
the river is about 1,250 feet in width, between Jacksonville and the ocean
the river becomes as wide as 2 miles. At Tow water, open water areas of the
river total more than 300 square miles.

Flow records for the St. Johns River in the Jacksonville area are
obtained at stage monitoring stations at Main Street Bridge in Jacksonville,
at the NAS 8.2 miles upstream from the Main Street Bridge, and at the U.S. .
Army Corps of Engineers DOredge Depot 4.8 miles downstream from the Main
Street Bridge. The chanpel of the St. Johns estuary above Jacksonville 1s
capable of storing huge amounts of water, and rising tides force large
amounts of water upstream past Jacksonville. As the tide falls, much of the
water flows .back past Jacksonville as tidal flows, averaging 87,000 cfs with
peak flows commonly exceeding 150,000 cfs. The average tidal flow is more
than seven times the average freshwater flow (Anderson and Goolby, 13973).
Wide variations in the volume of flow at Jacksonville are therefore experi-
enced. Table 5.3-3 shows selected flow statistics for the St. Johns River
at Jacksonville. The period of record covers 4,597 days, during which 8,883
tidal cycles occurred. As can be seen from this table, flow conditions are
extremely variable. The average net downstream discharge of the St. Johns
River is 5,883 cfs with daily net flow in the downstream direction occurring
on about 70 percent of the days of record, and net daily upstream flow
oceurring on about 30 percent of the days of record. The greatest number of
consecutive days during the period of record that the net flow upstream was
zero was 14 days. Although tides exert the greatest influence on the flow
regime of the St. Johns River at Jacksonville, a number of other nontidal
factors, such as wind, runoff, channel storage, rainfall, and evapotranspi-
ration can affect flow volumes in the St. Johns (Anderson and Goolsby,
1973). Typically, these factors can superimpose their combined effect on
the tidal flow regime, moderating and augmenting the net tidal effect.

5.3.6.3 Water Quality of the St. Johns River

The quality of water in the St. Johns River (and its tributaries)
depends to a large extent on the flow characteristics of the watercourse (as
described in the previous section). According to Fairchild and Leve (1973),
the ability of the St. Johns River system to transport and discharge pol-
luted water is hampered significantly by daily tidal. fluctuations. Waste-
water that enters the river may remain in the vicinity of the outfall for
prolonged periods of time due to the changing direction and velocity of the
current. The situation is compounded further by the effects of northeastern
winds. At times, strong northeastern winds, accompanied by high tides, may
push wastewater upstream a considerable distance from its point of outfall.

The St. Johns River is rated by the Florida Department of Regula-
tion as a Class [II waterbody, designated for fish and wildlife propagation,
and body contact recreational uses. According to a recent Draft Environmen-
tal Impact Statement prepared by the Florida Department of Transportation
(1982), the water quality of the St. Johns River in the Jacksonville area
has shown significant improvement over the past decade. The U. 5. Geologi-
cal Survey (USGS) maintains a continuous monitor station at the Main Street
Bridge in Jacksonville. Water quality in the St. Johns River is electroni-
cally monitored at 30 minute intervals Tor temperature, dissolved oxygen,




TABLE 5.3-3

Selected Flow Statistics for the
Johns River at Jacksoenville

St.

Direction of Flow
Statistic Downstream Upstream
Average discharge, cfs 46,419 40,336
Average nel discharge,cls 5,883
Maximum daily net flow, cfs 87,000 -
Minimum daily net flow, cfs - - 51,500
"|Average volume per tidal 2,075.5 1,812.4
cycle, mcf
Average nel volume per tidal 263.1
cycle, mef
Maximum volume per tidal 5,280 4,410
cycle, mcf
Minimum volume per tidal a 0
cycle, mel
S

Anderson and Goolsby, 1973.
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pH, and specific conductance. According to the Florida Department of Trans-
portation EIS (1982), the river generally meets State of Florida Class III
Standards, with the exception of occasional dissolved oxygen and total
coliform violations. The river appears to have naturally oeccurring iron
levels exceeding state standards.

The tidal effects on the St. Johns River allow a high degree of
mixing between fresh water and salt water in the river. The salinity of the
river at Jacksonville can range from relatively fresh water to a mixture of
fresh and marine water consisting of more than 60 percent sea water. The
USGS has developed a relationship which relates the specific conductance of
the river to the concentration of several major chemical constituents com=
prising the dissolved solids Tload. Figure 5.3-13 graphically delineates
this relationship, as prepared by Anderson & Gollsby (1973). Table 5.3-4
denotes the results of chemical analyses of 5St. Johns River water samples
(at Main Street Bridge) conducted over a one year period during the devel-
opment of the conductance relationship (Anderson & Goolsby, 1973). As can
be seen from this table, there is an extreme variability in the concentra-
tion levels of the major constituents and changes in specific conductance of
as much as 12,000 micromhos during a single tidal cycle are common (Anderson
& Goolsby, 1973)

Additional data exemplary of the water quality in the S5t. Johns
River have been compiled by Fairchild and Leve (1973). These data are shown
in Table 5.3-5. Again, as with the data assembled by Anderson and Goolsby
(1973), it is readily apparent that the quality of the river is highly
influenced by sea water interactions.

5.3.6.4 Floodplains

The Florida Department of Transportation EIS (1982) outiines the
100-year flood information for the Jacksonville area, based on a Flood
Insurance Study for the City of Jacksonville by the Federal Insurance Admi-
nistration. The 100-year flood elevation in the area is 6 feet above ms]
and would be the result of hurricane surge flooding. Figures 5.3-2 and
5.3-3 delineate 100-year storm events for the NAS and NFD, respectively.

The Master Plan for the NAS Jacksonville reports that the 100-year
flood level for the NAS is 5 feet above msl. Therefore, on the basis of the
above information, the NAS would experience a 100-year flood elevation of 5
feet above msl, and the NFD would experience a 100-year flood elevation of 6
feet above ms1.

5.3.6.5 Qrtega River, Trout River, Drummond Creek

These three tributary drainages to the St. Johns River are of
interest because they occur in the immediate proximity of the NAS and the
NFD. The Ortega River is located to the west of the NAS, and the Trout
River and Orummond Creek are in close proximity to the NFD. Both the Ortega
River and the Trout River are gauged by the USGS, while Orummond Creek is
not. The available information on the physical characteristics of the three
tributaries is discussed in the following paragraphs.
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TABLE 5.3-4

of the St. Johns

River at Jacksonville
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Additional Chemical Apalyses of the St. Johns River at Jacksonville
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The Ortega River is approximately 30 miles long. It is of concern
as it receives runoff from the western portion of the NAS. It is also
Tikely that the river could receive shallow groundwater discharge (i.e.,
base flow) from the NAS as well. Stream gauge data is collected on the
Ortega midway between the headwaters and the mouth of the river. The gauge
station is above the influence of tidal action, which extends approximately
10 mites up the river from the confluence with the St. Johns. As reported
by Anderson (1972) the drainage area for the Ortega River gauge station is
28 square miles, the average discharge is 42 c¢fs, with a minimum discharge
of 0.20 cfs, and a maximum discharge of 2,950 cfs. Limited water quality
data has also been reported for the Ortega River gauge station by Fairchild
and Leve (1973). The results indicate that the Ortega River (above the
tidal portion) is characterized by low dissolved solids content (70-80 ppm
range), Tow specific conductance (less than 160 micro mhos/cm), and low
iron. Below the zone of tidal influence, the Ortega would be expected to
respond similarly to the St. Johns River, and exhibit extremely variable
dissolved solids content.

The Trout River, located immediately adjacent to the western
boundary of the NFD, is approximately 20 miles long. Tidal conditions
extend up the river approximately 15 miles. Crest stage data (i.e., maximum
flow), is collected on the river just upstream from the tidal boundary.. As
reported by Anderson (1972), the drainage area above the gauge station is 20
square miles, and the maximum discharge for the 1l year peridd of record is
1,140 cfs. No water quality data is available on the Trout River.

Drummond Creek is a minor tributary to the St. Johns River, To-
cated to the immediate north of the NFD Area. The creek is approximately 3
miles long. The creek is not gauged by the USGS, and therefore flow records
are not available. According to available records a water quality monitor-
ing station does not exist on Drummond Creek. The creek is of concern as it
passes in close proximity to the NFD, and may therefore receive runoff from
the site (or at least tidal backwash from NFD runoff via the St. Johns
River). Drummond Creek is also of concern as the Jacksonville Municipal
Landfill is located % mile north of the creek, and runoff from the Tandfill
area flows directly to the creek. Future investigations regarding the
potential for contaminants to enter Drummond Creek from operations at the
NFD should therefore be designed to distinguish between the potential Navy
contributions and those arising as a result of the Jacksonville Municipal
Landfill.

The USGS has performed an initial appraisal of the water quality
impacts associated with the Jacksonville Minicipal Landfill (Fairchild and
Leve, 1973). Appendix A contains the Tlandfill study information excerpted
from the Fairchild and Leve report. The findings of the USGS indicate that
solid waste deposited at the landfill is situated on the edge of a large
pond hydraulically connected to the regional surficial aquifer. Waste is
depositied below the water table and leachate is strongly suspected of
entering both the pond and the aquifer. Initial samples showed elevated
bacteriological and mineral levels indicating Teachate contamination. The
landfill had been in operation since 1970, 3 years prior to the USGS inves-
tigation and the authors concluded that further long term studies would be
necessary to determine the extent and nature of potential problems.
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5.3.7 Groundwater Resources

5.3.7.1 Aguifer Description

Two aquifer systems have been defined in the northeast Florida
area. In ascending order they are the deep Floridan Aquifer and the shallow
aquifer. These aquifers are separated by a complex aguiclude defined by the
Hawthorn Formation. (Figure 5.3-14).

The deep Floridan Aquifer is known to produce water under artesian
pressure. This aquifer is composed of a thick carbonate sequence with local
evaporate from thin, soft, porous limestones and dolomite sequences inter-
bedded with hard indurated Timestone and dolomite beds. The water producing
zones are thickest in the Ocala Group and thinnest in the deeper limestaone.
Evaporate mineralization along with hard impermeable dolomite beds in the
Avon Park Tlimestone, Lower Lake City limestone, and the Qldsmar Timestone
yield very 1little water to wells, and subdivide the aquifer into separate
water producing zones under varying artesian pressure (Table 5.3-6). Aqui-
fer tests have shown the coefficient of transmissibility to vary from 50,000
gpd/ft to 1,000,000 gpd/ft and averages 275,000 gpd/ft. The coeffi&ient of
storage ranges from 1.6 X 10 = to 1.5 X 10 " and averages 5.4 X 10 * (Leve,
1968). Wells drilled through the entire sequence of the aquifer can expect
to produce potable water from a zone 1,000 to 1,800 feet 1in thickness.
Below this zone the water becomes mineralized. The Floridan Aquifer is
recharged naturally by direct rainfall along the Ocala uplift where the
limestone of the aguifer is exposed at the surface (approximately 30 miles
west of the NAS and NFD, Figure 5.3-15). Some recharge also occurrs where
sinkholes in this 1imestone penetrate to the Floridan Aquifer Timestones.

The shallow aquifer is composed of surficial sand, siits and clays
and a porous, cavernous limestone unit above the Hawthorn Formation. The
limestone is the major source of water for shallow wells in the Jacksonville
area. Where the limestone is missing, smaller amounts of water are obtained
from the less permeable sand, silts, clays and shell beds. Recharge to the
shallow aquifer is by direct rainfall. In same areas in the vicinity of
Jacksonville this aquifer will produce water under artesian pressure, this
is especially true for wells that tap the shallow Tlimestone. It is not
uncommon for some wells to stop flowing during dry periods. Figure 5.3-16
depicts the static water level of the shallow aquifer and potentiometric
water level of the Floridan Aquifer. Because of overlapping character of
the potentiometric surface of the Floridan Agquifer with the shallow aquifer
it has been suggested that some recharge to the shallow aquifer may be
caused by the upward movement of water from the-Floridan Aquifer. It has
been estimated by Leve and Goolshy (1969) that approximately 45,000 to
50,000 domestic wells produce 10 to 25 mgd) from this aguifer.

The Hawthorn Formation is a complex aquiclude that acts as a
confining bed to the Floridan Aguifer and prevents the downward percolation
of water from the shallow aquifer system. A dynamic eguilibrium exists
within the Hawthorn Formation that further defines this unit as an aqui-
clude. First it 1s a complex 1ithologic formation. Work by Miller, et al
(1978) 1in the QOscala National Forest in Baker and Columbia Counties have
helped to elucidate the internal stratigraphy and hydrologic character of
the individual lithologic units. Additionally, the artesian character of
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. TABLE 5.3-6
> ' Geologic Formations that Comprise the Floridan:Aduifer in.
Northeast Florida and their Water-Bearing Characteristics
; _

" Approximate Thickness (/ect)

. , , o . u
Strangrapaic {Alachua, Columbra, (Flagier, §t. Jorns. Aater-Beartng

I! Unt Bradford, linton, Baaer, Duvai, Nassau.
western Putnam and eastern Puinam and
western Clay Countres) easiern Ciay Counties)
——ee —_
,! Basa| sand and - ' Sand and limestone beds ars
limestone in the 0- 80 0- 10 lacally impartant sourcas of
waler in western part of the

Gegiogic AgeE

Western Part Ezsierm Part I
Leslerm rant zesrem =T
‘ Charactertsiics

——— — —
Migcene

Hawthorn  For-
mation area where thev are thick-

est. Yield moaerare 1o larze

Suwannee 0~ 50 Absent amounts of water under bouh
artesian  and nonartesian

Oligocene
Limestone
canditions.

Jackson Qcala Group Undilferenciaced Crystal River Fm. Urilized as primary source
80-320 0-2380 of ground water throughous

Williston Fm. northeast Florida. Sofr, pe:
- 0-120 meable limestones generally
Inglis Fm. yield large amounts of wartes

. 50-120° to wells.
- Avon Park 60-220 40-260 Soft, permeable limestones

logaily yield large quanrities
of wacer to wells. Hard, 1m-
permeable dolomitic lime-
stone and dolomite bed:-
separife permeable wacer
Claiborne ) bearing zones and restrie:
movement of water in the
aquifer in northeastern pan

Limestone

Eocene
of area.

Lake Cicy 5506502 Large quancities of water
are obtained from wells rap-
ping relacively thin, perme-
able limestone and porous
dolomite. Hard, induraced,
zones restrict vertical move-
Wilcox Oldsmar 692 ment of wacer within aquifer
and divide it into separate
water-bearing zones in norch-
eascern part of area. The
Oldsmar Limestone is tapped

Limestone

Limescone

by a few wells in the vicini-
ty of Fernandina and Jack-
sonville.

Paieo- |Midway Cedar Keys 410+ Only one weil at Jackson-
cene Formation ville raps che Cedar Xevs

Formation.
’

Source: Lleve, 1968.
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the Floridan Aquifer does permits some upward migration of groundwater in .

the Floridan Aquifer into the lower sections of the Hawthorn_Formations and
the shallow aquifer. !

Miller in his study of the Hawthorn Formation subdivided the
Formation into five (5) separate units designated A, B, C, D and E (Table
5.3-7). Unit A is a brown sandy phospatic Timestones which grades eastward
into a limestone. Unit B is a greenish gray massive clay containing promi=-
nant organic material. Unit C is greenish-gray fine to medium sand which
contains clay and limestone in the eastern part of the forest. Unit D is
defined by an interbedded network of clay, clayey sand and fine grained
sandstone. Unit E is a brown calcareous fossiliferous sandstone. During
the above referencad study Miller also looked at the hydrologic parameters
of each of the five (5) units (Table 5.3-8). The only unit that would
conduct significant amounts of water was unit C. Production ratios were in
the range of 2 to 3 gpm.

In summary the Hawthorn Formation is composed of five distinct
Tithologic units. It is reasonable, based on the artesian conditions that
exist in the Floridan Aquifer, that some groundwater is able to Teak upward
into the E, D and C hydrologic units. However the upward movement of the
groundwater probably does not penetrate past the clay unit defined by Unit
B. In terms of the shallow aquifer, groundwater does migrate into the
phosphate limestone but the downward leakage is slowed by the B clay unit.
The natural percolation of groundwater into the Hawthorn Formation is pres-
ently more than offset by the artesian head in the Floridan Aquifer. If, on
the other hand, the potentiometric potential of the Floridan Aquifer con-
tinues to decline then the overall potential for groundwater in the shallow
aquifer to migrate through the c¢lay and into the Floridan Aquifer will
increase.

Thus, it is unlikely that in the near future contaminated ground-
water in the shallow aquifer could affect the deeper Floridan Aquifer. The
primary aquifer of concern is the shallow aquifer. The NAS, however obtains
its water from the Floridan Aquifer. Since the majority of the local do-
mestic supplies (off-base) tap the shallow limestone every effort should be
made to keep the Aquifer clean.

5.3.7.2 Water Quality

The -background water quality of the aquifers in the Jacksonville
area has been studied by the USGS. Table 5.3-9 portrays chemical analysis
data assembled by Leve and Goolsby (1969) in a study of groundwater supplies
in the metropolitan area of Jacksonville. Shown on this table are water
quality results for two wells completed in the surficial sand portion of the
shallow aquifer, four wells in the Timestone, shell and sand portion of the
shallow aquifer, and five wells in the Floridan Aquifer. These results show
that the surficial sand portion of the shallow aquifer is characterized by a
Tow dissolved solids content and low hardness (less than €0 ppm). In some
areas, water from the surficial sand portion of the shallow aquifer contains
water with more than 1.5 ppm iron, exceeding drinking water standards (Leve
and Goolsby, 1969). The surficial sand portion of the shallow aquifer 1is
also subject to contamination from septic tanks, polluted surface drainage
and potential surface contamination at the NAS. Except for iron, water from
unpotluted wells in this aquifer is potable (Leve and Goolsby, 1969).
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TABLE 5.3-7

Generalized Description of Hydrogeologic Units of the Hawthorn Formation in tho Osceola National Forest

llydrogeologic Geologlic l hickness
Unit L Water Bearing Propercies Unit | Age {feer) _ Litholopy
Water unconfined. Readlly absorbs Unnamed Poat~ 6-54 HMedlum—grained sand and blue-gray
and stores precipication until Miocene] - sandy clay, Local peat layers,
Surficial water table rises to land surface. i
aquifer Principal source of baseflow to — — — e |
streams drailning forest, Upper- 15-102 Brown phosphatic sand, yellow-brown
most member of Hawthorn Formation A to blue-gray clay, gray phosphatic
1s hydraulically continuous with ghell lmescone. Limestone more pro-
surficial deposits and forws minent {n western part of forest.
lower part of surficlal aquifer. o
o
T - Because of comparatively low per- s 13-70 Green to greendsh-gray massive clay.
meabllity, moat of unit acts to b E Often Fractured. Black clay prominent.
Hawthorn retard the dowmward movement of L-w—f 2 b 13-58 CGreen to greenlsh—gray fine- to medium o
confining water from the surficial aquifer a g grained sand. Contains elay and wJ
unle to the Floridan aquifer. MHember C H o - Llmwestone to east of forest. ®
C yilelds small quantities < b [ — -
of water under confined conditions. [ g 5-43 Complexly Interbedded shell limestone,
pasal limestone beds are ant con- p {= clay, clayey sand, and fine-gralned '
sidered part of the Florldan aquifen sandstone, .
in the Forest. “T4<7% Brown samldtone, tan to dark-brown -
E Vimestone, dolomite, and argillaceous
limestone. Fosailiferous, well :
indurated.
— ! e S —
Yields large quantitles of water Ocala* Eocene 102+ Whice calcarenite ar top, containing
Floridan under conflned conditions every- Lime- some green clay. Gray hard fractured
aqulfer where under Osceola Hatfonal sLone Hmestone below. Penecrated 102 feet.

Foresec.

AThe Suwannmece hLimestone of Ollgocene age, which 1s part of the Floridan aquifer in places, was not found
fn the Osceola Hational Forest.




TABLE 5.3-8

Results of Laboratory Tests of'the'Hawthorn formation, West of Jacksonville

laboratory S S _ Extepsomcter o
, FDepth | Vertical Hiorizontal Specific Verthcal
Hydro- Genlogle To Core Hydraulic itydraulic Srorage Storage Hydraulle Leakanco
guslopic Unit Sample Conductivivy | Conductlvity (fect™ ) tocflicient | Conducrivicy (day™")
_unic L (feer) 1 {feecfd) {feec/d) . e (feet fd)
Unnamed
post-
Miovcene
Surticial deposircs
aquifer 1§
55 5.6x1073 7.9xt074
Upper 77 1116 5.5x1072
(1 S —A- —7 ? 1 ARt S R A R S
£l frover 95 1.3x1073 L.Bx1072 | 2x1074 2/ ax1074 1.4x107”
141 B DR AU [ N PR SRR TN SO
P E . N 3. ax1078 ! ‘
. ‘ ! I ' ;
Bt hiorn 4 .- . - R T - _ ;
cond ining | 127 L9xlm? 3. 2xh07 4 2.7x1070
wic 2l L s 1. 2xi0-! Fobxlo D
s /116 7.8x1077
= 137 4.9x1076
Jpper 149 ] 4.9x10-2
£y, fasso 115107t — ) P -
I I I LT I N o - o
Floridan ‘Ucala
aqulfer Limestone

<““17—ﬁ?gﬁh§ﬁﬂﬁ;appafzhtly due to vertlcal fractures In sample.
2/ Based on an assumed rhickness of 14 Feet For the lower pact of B mumber.
3/ Dense limeslone.

Source: Miller, et al, 1978
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TABLE 5.3-9

Chemical Analyses of Groundwater in the Jacksonville Arca
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USGS Owner E g - € E Z & 3 & 8 S b oz 3 3 g 332 22z £

Well a1 Station o1 A w F B 8 2 E 2 8 & 3 3 2 u s & EE & £ i g X

Humber Location u b st 3 E & 2 a a 2 a E 5 & 3 ® F s 3%f 5 U.,’i £ a4
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Water from the limestone, shell and sand portion of the shallow
aquifer is classified as hard to very hard (values above 150 ppm) and con-
tains moderate dissolved solids levels (150-400ppm). The iron content is
also variable and in some areas the aquifer contains hydrogen sulfide.
Except for the high iron and hydrogen sulfide content occurring in Tocalized
agggg water from this aquifer is considered potable (Leve and Goolsby,
1

Water quality in the Floridan Aquifer is variable with wells west
of the St. Johns River and south of the Ortega River yielding the highest
quality (Leve and Goolsby, 1969). Hardness levels range from 200 to 400 ppm
over most of the area and dissolved solids are generally 500 ppm or less.
Hydrogen sulfide is found in most all wells in the area and treatment is
-generally necessary. Although the water is generally considered potable,
treatment is usually necessary for many industrial uses including boiler
feed water (Leve and Goolsby, 1969).

The Floridan Aquifer 1is also subject to salt-water intrusion in
several counties southeast of the Jacksonville area. In the Jacksonville
area chloride content (used as an index of seawater contamination) is less
than 50 ppm. However, in central St. Johns and Putnam Counties the chloride
content of the aqu1fer is in the 50 to 250 ppm range. In southern St. Johns
County and the majority of Flagler County chloride levels are in the 250 to
1,000 ppm range.

Along the Atlantic coast of St. Johns and Flagler counties chlor-
ide levels exceed 1,000 ppm. The increase in sea.water contamination of the
aquifer in the coastal areas is generally the result of Towered artesian
pressures in the aquifer. These lowered artesian pressures stem from an
increased rate of water withdrawal from the aquifer, particularly in the
Jacksonville and. Fernandina Beach areas of Florida (Leve, 1968). Typically,
salt water underlies the fresh water in the Floridan Aquifer in the dis-
charge areas of northeastern Florida. As the artesian pressures in the
fresh water zones of the Floridan Aquifer are reduced by dishcarge or water
withdrawal salt water from the lower part of the aquifer tends to move into
the zones of reduced pressure and mix with the fresh water. Leve (1968)
concluded that salt water contamination will continue to increase as more
water is withdrawn from the Floridan Aquifer in northwestern Florida.
Careful planning is necessary in the future to ensure that wells are prop-
erly spaced in the area and that water wells in the farming areas of north-
eastern Florida selectively utilize water from the upper part of the aquifer
without disturbing the deeper saline water.

5.3.7.3 Naval Air Station Wells

The water supply system at the NAS Jacksonville utilizes ground-
water as the source of supply. Currently, the water supply distribution
network is fed from 5 deep wells, which are completed in the Floridan Aqui-
fer beneath the site. Many more wells, however, have been drilled at the
NAS over the stations' history and NAS personnel are in the process of
locating and inventorying-all wells located on base. To date 27 wells have
been identified by NAS personnel, inclusive of the 5 major water supply
wells that furnish water to the distribution network (Figure 5.3-17).
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Table 5.3-10 summarizes the available information that could be
obtained on the 27 wells. It can be seen from this table that many of the
wells are used for non-potable purposes, such as irrigation, fire protec-
tion, or cooling water. A number of the wells are no longer utilized where
this has been demonstrated, it is indicated on Table 5.3-10.

There has also been some confusion regarding the numbering system
used over the years to identify the wells. Consequently a number of the
wells bear the same number, depending on which system is utilized. In Table
5.3-10 two numbering systems are shown. The well number shown first in
Table 5.3-10 is derived from the numbering system shown on NAS Public Works
Drawing Number 1-25-99, entitled, Wells~-Location and Information. The
alternate well numbers shown parentheticly in table 5.3-10 are derived from
the numbers utilized in various engineering reports and water supply file
information, such as: Smith and Gillespie (1970); SOUTHDIV (1974); Chas. T.
Main, Inc. (November, 1854); and NAS Public Works water quality file data
(Appendix A).

It can be seen from Table 5.3-10 that the majority of the NAS
wells are deep wells, most likely completed in the Floridan Aquifer. Tvpi-
cally, the wells are cased from the land surface to the point where the
Floridan Agquifer Zone is encountered. Below that depth, the wells are
completad as open boreholes to the total depth of the well. In Table
5.3-10, the cased interval and the total depth of the wells are identified
where this information is available.

. Four of the wells (10(9), 13(12), 19 and 21) may be completed in
the Timestone, shell and sand portion of the shallow aquifer which is situ-
ated several hundred feet above the Floridan Aquifer. Typically, the 1ime-
stone, shell and sand portion of the shallow aquifer 1s found at depths
between 50 and 100 feet below the Tland surface in the Jacksonville area
(Leve and Goolsby, 1969). Judging by the depths of these four wells (160
feet or Tless) it appears Tikely that they are completed in the Timestone,
shell and sand portion of the shallow aquifer.

None of the NAS wells identified by base personnel are completed
in the surficial sand portion of the shallow aquifer. However, the depths
of wells 20, 22, and 26 were not available from base personnel and therefore
it cannot be conc]uded if all the wells on the base are completed in the
shallow water-bearing zones found in the surficial sand deposits at the
site.

Gererally, the data base aon the existing wells present at the s‘te
is extremely limited, with the exception of the five main water supply
welis. For those wells at the site that are not currently in use, it is
unknown if they have been sealed or otherwise properly abandoned. It is
also unknown if any of these wells can or will be brought back into service
in the future. Improperly sealed or open wells or bore holes are a common
conduit to groundwater contamination, as potential contaminants have a
direct and easy access to deeper watertearing zones. This condition is not
a current problem for the wells at the NAS, which tap the Floridan Aquifer.
However, increased water usage and trends toward drawing down water Tevels
may cause problems in the future (5 to 10 years).




Well No.
(All Hus)
14l
201)

W4

HZ) new
4{3)

h(4)

BiY)

Kb

6L7)

location

Map Diameter [epth e of Status
) Grid o Casing  {current)

Waler PlanL 20 4" 708 4613 HIU
i

Haler Plant 120 12" 1005 180 In use
¥l

Walter Plant 120 12% 9498 464 NIU
L3

Waler Plani 120 12°218"7 1210 410 In use
#1 26"

Waler Plant 9) 10" 1015 2 In use
K2

Water Plant G2t 988 L1111 In use
43 .

Hospital ug 12" 646 271 In use

Water Plant

S. of Bldy. N1 19456 il6 In use
¥164

S. end af 9K &" LS00 ? In use

{asa | inda
{ake

Inventary of Wells at the Jacksenville NAS

FABLL 5.3-10

free (low {GFM}
in 1971

Piezameleic

elv. (m1)

150-613

600~ 3500

3300

400- 3800

1250

1200

I00

S0

40" Hov

40 Hov

39" Noy

41" Nov

41" Huv

37" Nov

150Y

1964

1964

1904

1969

1964

Well logs

avail.?

H,u

Timi Led

Yos

Yes

Yes

Yes

Yis

Yes

. _Jﬁﬂ,ljiz?_\_,*m .

Hain water supply well

Main waler snpply well

Replaces well 3(2])

Main waler supply well

Main water supply well

Main waler supply well

fFire Proleclion vnly

Golf course irriga-
Lion

vp-G




TAHLL 5.3-10 (conlinued)

Invenlory of Wells al Lhe Jacksonville NAS

Well No.  Location Map Diameler Deplh ft. of Status Free flow (GPH) Piezomelvic Well tLogs .0 Hotes
{AIL hos) Grid Casing (current} in 1971 elv. {msl}  avail.? »qﬁality? o
9(8) NW of GG Otrs. 10P 6% 438 ? In use 1000 Supp ly Hospilal
sprinklers
19 Wesl Side P & 120 120 In use 50 : Supplies waslewater
o Sewage [lant Lreatment plan
1110} Salvage Yd. 2R 8" 400 288 In use 8OO Supplies salvage yard
12011} Radiu lower 6s 4" 407 251 In use 300 limited Used in Radiv lower
Area USGS Area
dala %n
1302} Bldy. #135 1 8" - 144 95 I use 15 . Cooling water I~
wn
1413} 5. Boundary Hol 6" 400 ? MU Joo Capped
tocated
15(14) CPO Club Hol 4" 400 7 NIY 360 ' Capped
Located
16(15)  YUKON 4 A" 400 ? NI 300 Capped
1716} ighway - HoL 3" 400 ? HEU - 300 Capped
lacated
16011 liospital 100 & 400 ? NIU 300 Capped
Bldgkznl 1o 2" 101 ? ? L14-600
Salvaye ¥d T ? ? ?
g 104 16 ? 160 14 ?

s CRALH STA e 7 ! ? !
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During the site visit at the NAS facility, base personnel de-
scribed a problem that had developed with well 3(2) at Water Plant No. 1. A
large quantity (several truckloads) of fine to medium grained sand had been
pumped from this well in the recent past. Subsequent surface erosion and
slumping of the pumphouse foundation occurred, indicating that the integrity
of the well bore was suspect. The well was inspected by NAS contractors in
March of 1979 using downhole TV equipment and recommendations were made to
drill a new well or line the existing 1l2-inch casing with a deeper 8-inch
casing string. In the summer of 1979 a new well was drilled at the No. 1
Water Plant to replace the damaged well. This well is identified in Table
5.3-10 as well 3(2) New and the well permit for this well is included in
Appendix A. Interviews revealed that the o¢ld well has not been plugged and
abandoned to date. The damage to the well bore of the old well indicates
that this well could serve as a conduit for potential vertical migration of
contaminants since the well casing is no longer functional. The old well is
close to 1,000 feet in depth and contaminants would have access to the deep
zones of the Floridan Aquifer. As with the other non-useable wells at the
NAS, it is recommended that the old well 3(2) at Water Plant No. 1 be plug-
ged and properly abandoned as quickly as possible.

The NAS is in the process of completing the identification and
inventory of all existing wells on the Naval property. It is therefore
possible that more than the 27 wells Tlisted in Table 5.3-10 will be identi-
fied. As an understanding of well location, status, depth, and aquifer
zone(s) utilized, the elements of well construction or abandonment are
crucial to the assessment of any potential risk of contamination to ground-
water supply.

5.3.7.4 Groundwater Quality at the Naval Air Station

Water quality information is available for the 5 principal water
supply wells that serve the NAS water supply network. The system consists
of four main treatment plants connected to a central distribution network.
Table 5.3-11 shows the results of water quality -analyses conducted at the
four water supply plants in August of 1981. Wells 1(01) through 3(2) supply
Water Plant No.l, well 4(3) supplies Water Plant No. 2, well 5(4) supplies
Water Plant No.3, and well 6(5) supplies the Hospital Water Plant. General-
ly, the guality of the NAS water supply is good, meeting applicable drinking
water standards. The base water system is tested every three years, with
the next sampling due in September 1984.

5.3.7.5 Naval Fuel Depot Wells

Three wells are located at the NFD area, although only one well is
utilized. Minimal information on the wells was obtained through interviews
with NFD area personnel. The information that was obtained is summarized
below.

Well 1, Tocated at Building 19, is not being uUsed at present and
is capped off (see Figure 5.3-18). This well is artesian. The well was
used in the past for potable water supply. Depth of the well and other
completion characteristics are unknown.




Parameter

TABLE 5.3-11
August 1981 Water Quality Data for the Four Water Supply Plants at the NAS

Water Plant Water Plant

Water Plant

1l

Hospital Water
Plant

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver
Nitrate
Fluoride
Turbidity (NTU)
Lindane
Methoxychlor
Toxaphene
2,4-D
2,4,5-TP
Endrin
Chloride
Color
Copper
Foaming Agents
Iron
Manganese
Qdeor
pH
Sulfate
T0S
Zinc
H,S
Tétal
Hardness
Total
ATkalinity
Non-Carbonate
Hardness
Bicarbonate
Calcium
Magnesium
o,
Catbonate
Sodium<

Stability Index

Saturation
Indax

Notes: 1.
ND

o O o
rs O O

Values are reported

Not detected . _

Source:  August 1981 Water Quality Analyses performed by Technical Services,
Inc. of Jacksonville, FL for NAS-Public Works.

190
108

108

in mg/Titer.

o OO

= O O
o
[as]

N
~
w0 U

ND
7.89
-0.15
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Well 2 s Tlocated south of Building 18. This well has been
sheared off pelow the land surface, permanently capped (cap has been welded
to the casing) and buried. The well is 150 feet deeb.

Well 3, located at Building 51 (see Figure 5.3-19), is currently
used for potable water supply purposes. The well is 1,015 feet deep, and is
cased to 150 feet with well casing. Below 150 feet, the well is completed
as an 8-inch open borehole. The well is artesian and yields 1,000 gpm. The
locations of the three wells at the NFD are shown on Figure 5.3-20.

5.3.7.6 Qff-Site Wells

A1l potable water supplies in the Jacksonville metropolitan area
and the eastern part of Duval County are obtained from wells (Appendix A).
Jacksonville 1is reportedly the Targest city in the Nation obtaining 1its
puplic supply from flowing wells (McGuiness, 1963). These groundwater
supplies are obtained from two types of aguifers in the area: surficial
sand beds, hydraulically connected with relatively thin Timestone, shell and
sand beds between 50 and 100 feet below the surface, which comprise the
shallow aquifer (surficial aquifer); and the thick limestone and dolomite
beds below 300 to 600 feet in depth, which comprise the Floridan Aquifer
(Leve and Goolsby, 1969). While the Floridan Aquifer is the principal
source of potable water supplies in the area, the surficial sand beds and
the thin limestone, shell and sand beds are commonly utilized for private
domestic supplies, some air conditioning, and for lawn sprinkling. The
limestone, shell, and sand aquifer is hydraulically connected to the upper
surficial sand aquifer, and is recharged Tlocally by the upper aquifer.
Generally, wells Tocated in the surficial sand aguifer are used for watering
purposes, while those in the limestone, shell, and sand aquifer are used for
domestic supply, watering, and for some industrial purposes such as cooling
condensers and for boiler make-up water (Leve and Goolsby, 1969).

At Teast 50,000 homes in the Jacksonville area obtain all of their
water from privately owned wells, while an additional 5,000 to 10,000 homes
which are serviced by municipal utilities also have wells to supplement the
utility supplies (Leve and Goolsby, 1969). Therefore, it is obvious that
groundwater is an important resource in the Jacksonville area.

The Jacksonville Department of Health, Welfare, Bio-Environmental
Services (DHWBES) was contacted during this study in an effort to identify
groundwater users in the immediate vicinity of the NAS. Twenty private
wells were identified by the DHWBES immediately adjacent to the NAS bound-
ary. These wells are shown on Figure 5.3-21. Well permits for three off-
site wells and a drinking water analysis for the Ortega Hills housing devel-
opment water supply were also provided by the DHWBES. These documents are
included in Appendix A.

Although the information base on the welis in the immediate off
site area is extremely limited, the three DHWBES well permits indicate that
at least three of the wells in the area are deep wells completed in the
Floridan Aquifer. The completion and construction information on the re-
maining wells, however, is unknown at this time and it must be conserv-
atively concluded that a significant number of the wells are completed in
the upper aquifers present in the area., (ff-site use of groundwater (both
shallow and deep) occurs at distances less than 3,000 feet from the NAS.



Figure 5.3-19 WELL 3 AT BUILDING 5!
NFD JACKSONVILLE

FCHA

INITIAL ASSESSMENT STUDY
NAVAL AIR STATION
JACKSONVILLE, FLORIDA




i1
-
\ RANGE JOWER-REAR
N (u. 8. COAST GUARD }
- T

a B H 3 < s
Tl °v3\\\\\\, N '
§§? . L LA s .
3 P A b o .
. %\ o gtheem ; = ANODE RLD
. S T A e
YACKIoNy g 0T 1 =
shoaf R . ) 1 4 .‘//\_

z ni N
o e
:.‘ 1 M, uh"ﬂ‘ - o
b »5 e T oy
< - -
o) - //
]

[$) -
a .
% " //
o b -
< : S - &

[ L 7 Q‘\
3 - g

100 ¢ 200 66O 100G

Figure 5.3-20 WELL LOCATIONS NFD JACKSONVILLE

INITIAL ASSESSMENT STUDY
FCHA NAVAL AIR STATION

JACKSONVILLE, FLORIDA

i AL 11 <Al <MLL AL L

Cm




5-53

& 11 -
‘ o Traier D

- L Park
nnett

¥
1

£
!

1 i
i”

| +I~|I

Q

yDALHO

i
"',':;
_;Z.:"

3

Sl

il

L
y
¥

! ]
M
" g“_\ W
| g'
15“
=]

)
‘iLL

ARYS N
&t
o
H*'

.‘:_._ - § - 'T"r ; 'f:)’ _ 2
e . '_-.1_"'—"_—:%"-&‘ ~ .
x . R = L un

. |4 A Al WELL LOCATION

P s S /
e e ~
B L T T = P gait Zourse
PR S A il g 2 '
VR :I-;.:. - =~ o ) N te ; ’
| CAA Ty Joias L
N AT >0 ; . .
L e g o e -\ : ‘-A_i\-" e
___.__)\ \} ;i..‘,.—:Ac SONVILLE /= - J//:,
. N e ;- '-'_'-'1 »1 —-‘-‘-A-\‘ - B T I”r
A = LNAVAL AIR STATION——/f =% AN
gy | 5‘.‘-\.‘-\, ~— I ; ol

v
s

TACKSONVI

PR
o ,
|_—-NaVAL -AIR ST

—

fi s \\ >
=TS & L

Galt  Copgse .
s /HC_.&

T T (N

]

. , - , ot AR
wg%ﬂaﬁoss A

LA T e S e

Ry = |

=== | SITE BOUNDARY

1100 2200

FEET (APPROX.)

Figure 5.3-21 LOCATION OF WATER SUPPLY
WELLS IDENTIFIED BY THE STATE DHWBES IN THE

IMMEDIATE VICINITY OF THE NAS SITE BOUNDARY | FCHA

INITIAL ASSESSMENT STUDY
NAVAL AIR STATION
JACKSONVILLE, FLORIDA




5-55

5.3.8 Migration Potential

5.3.8.1 Surface Water !

In general, the relatively light infiltration capacity of the
sandy soils along w1th the relatively flat topography, that exists over most
of the NAS, tend to reduce the amounts and rates of direct surface water
runoff. This reduced amount and rate of surface runoff would Tikewise mean
a decreased potential for pollution migration via natural surface water
drainage systems.

In contrast, at the NARF and other more developed areas of the
facility, the amounts and rates of direct surface water runoff are con-
trolled and augmented by the storm drain system that collects water from
impermeable surfaces and transports it nearly directly to the receiving body
of water. Pallutants on these impermeable surfaces (e.g., runways, aprons,
roads, parking areas and storage areas) would be more readily moved to the
adjoining rivers and streams as snown on the Topography and Orainage Map
(Figure 5.3-4). Most of the drawn_ge;,for _the eastern half of the NAS,
including _the NARE,. .discharges d1rect1y 1nto the St Johns vaer Dra1nage
streams “that are Eulverted beneath YIS Routé 1777 The southern-most-stream,-
on thE “west side. ‘passes through an ¢ff-basd housing development xnown as
Ortega Hills. The other two streams, on the west side, pass through un-
developed land including forest and wetland areas prior to discharging into
the Ortega River. An unnamed stream drains the southern end of the faci-
Tity, and passes through a small off-base housing area (just north of I-295)
before entering the St. Johns River.

The potential for pollutant migration at the NFD, via direct
surface water runoff, is not considered to be appreciable for the following
reasons:

Much of the surfage runoff is contained within the
fuel tank containment dikes and is released under a
controlled discharge.

Relatively 1ittle direct surface runeff is gener-
ated due to the infiltration capacity of the sandy
soils, flat topagraphy and small watershed area.

There is a limited potential for off-base sources of pollutants to
migrate cn-base or at least to collect along the shore line and impact tidal
flats and wetland areas. The following are offered as examplies of possibie
off-base sources: . .

° Past incidences of o0il spills originating from the
Eastpart area, that were initially attributed to
NFD operations.

Possible implications and or impacts due to contami-
nants migrating from the old city dump, near Turper
Pand, entering Drummond Creek, and possibly flowing
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upstream in the St. Johns River (during flood tide)
to the NFB.

5.3.8.2 Groundwater !

Due to the sandy surface soils at the NAS, much of the 53 inches
of average annual precipitation that falls on the surface infiltrates into
the ground to recharge the shallow (water table) aquifer. Likewise pollu-
tants spilled or disposed of at or near the surface can readily percolate
downward to the water table and then migrate laterally under the prevailing
groundwater flow rate and direction.

An actual case of shallow aquifer contamination, the 01d Main
Disposal Area at the NAS (Site No. 26) is described in the Geraghty &
MiTler, Inc. report to the Navy (Southern Division, Naval Facilities Engi-
neering Command) dated May 27, 1980. To the extent that some of the in-
formation in this report may be useful in assessing the potential for pol-
lution migration at other areas of the NAS, several of the key findings are
listed here:

© The disposal area, which is presently covered and
no longer used, was receiving a variety of liquid
and solid waste residues (including waste oil and
solvents) for a period of several decades.

° A water table high occurs near the center of the
disposal area and ¢roundwater within the shallow
aquifer moves radially away at rates varying up to
0.4 feet per day (146 feet per year).

Two distinct oil plumes estimated to contain about
70,000 to 125,000 gallons of oil were identified in
the northeast portion of the disposal area and
adjacent area. The 0il 1in this plume is moving
toward the deep ditch at a rate of about 0.01 to
0.03 feet per day.

Groundwater contaminated with volatile organic com=-
pounds has moved 2,000 to 3,000 feet from the
southwest position of the disposal area into the
restricted area (magazine area) and will eventually
discharge into the St. Johns River.

° The disappearance of volatile organics from water
in the deep ditch as it flows to the St. Johns
River (based on a one-time sampling) is attributed
to several factors inciuding evaporation, biode-
gradation, dilution, adsorption by organic matter,
and absorption by plants.

If heavy metals are seeping from the groundwater
and into the deep. ditch, as the data seems to
indicate, they are reduced either by dilution or by
adsorption on sediments before discharging into the
St. Johns River.
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Although the presence of volatile organic compounds
were detected in the shallow groundwater system, it
is believed that, as long as this shallow ground-
water system is not used as a potable water supply
it poses no major problems.

As discussed previously, the aguifer of primary concern is the
thallow (water table) aquifer. This shallow aquifer is the one of primary
concern for the following reasons:

° The relative ease of contamination from surface
sources.

There is Tlimited on-base use of water from this
aquifer (i.e., wells used for lawn sprinkling,
etc.)

The NAS is bounded on three sides (north, west and
south) by off-base housing developments that util-
ize the shallow aquifer as a water supply for
various domestic purposes (i.e., indoor and out-
door).

The deep Floridan Aquifer, which is the principal aquifer in terms

of water supply for the City of Jacksonville and the NAS, is not considered

. an aguifer of concern (for the purpose of this assessment), for the fol-
lowing reasons: .

° The Floridan Aguifer is protected from surface
sources of contamination by an approximately 200
feet thick confining layer (low permeability zone)
known as the Hawthorn Formation.

The Floridan Aquifer is artesian. The water within
the formations that make up this aquifer occur
under pressure. If a conduit existed (i.e., an
improperly installed or abandoned well) through the
Hawthorn Formation, the water would tend to flow
upward from the Floridan Aquifer to the shallow
(water table) aquifer. This upward component of
flow would preclude the potential for downward
migration of pollutants to the Floridan Aquifer
from the surface of the NAS and the NFD.

_ At the NFD, neither the shallow aquifer or the Floridan Aquifer
are of concern, from the standpoint of potential for pollutant migration or
well contamination, for the following reasons:

° Most of the ground surface at the NFD and much sur-
rounding areas was "made land" (i.e., dredge fill).
This material consists of sediment dredged from the

bottom of Jacksonville Harbor and St. Johns River
. Channel. The dredge fill material was placed over
__d . low areas that were once floodplains and tidewater
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areas for the St. Johns River. Due to the origin
of the "made land" that is now the NFD, the quality
of groundwater within the surficial sand portion of
the shallow aquifer is most Tikely poor.

Due to the hydraulic interconnection of the shallow
aquifer with the tidal St. Johns River it is likely
that the groundwater is salty or at least brackish.

@ The one NFD well (No. 2) that was screened within
the shallow aquifer has been permanently capped and
burried.

° There are only two existing water wells at the NFD
(No. 1 and No. 3). These wells are both artesian
wells and receive their water from the deep
Floridan Aquifer.

0 The area surrounding the NFD consists of primarily
heavy industry and there are no known potable water
supply wells 1in the vicinity that tap the shallow

aguifer.
5.4 BIOLOGICAL FEATURES
5.4.1 Ganeral

Both the NAS and NFD at Jacksonville are located in the "flat-
woods" section of Duval County. This is a relatively level area composed of
intricate patterns of Tow ridges interspersed with ponds, swamps and occa-
sjonal knolls. The central feature of this portion of the county is the St.
Johns River, which supports diverse assemblages of aquatic and wetland
habitats.

5.4.2 Tarrestrial Ecosystems

The predominant vegetative association of the "flatwoods" 1in
northeast Florida is the pine flatwoods community, dominated by either long
Teaf, slash or black pine. This community exists in flat, poorly drained
areas where standing water occurs during the wetter months of the season.
The pine flatwoods is often a transition zone between higher, drier associa-
tions and wetlands. Typical plant species found in pine flatwoods are
listed in Table B-1. The relatively higher, drier areas in the flatwoods
tend to support less water tolerant, hardwood species such as live oak
. (Quercus virginiana) and turkey oak (Quercus laevis) along with the pines.
The Tower, wetter areas within the flatwoods, between ridges and adjacent to
water bodies, support dense growths of hydrophytic hardwoods. This hydric
hardwood or swamp community is one of the most impressive forest groups in
the state, encompassing a great variety of tree species including oak, pine,
palm and bay. Typical plant species encountered in this community are
listed in Table B-2.
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5.4.2.1 Naval Air Station Vegetation

The pine flatwoods vegetative community has been altered exten-
sively on the base by past and present land use practices. It appears most
of the natural vegetation was removed during the development of the base.
Large areas adjacent to the runway on the northern section of the base were
cleared to remove obstructions to aircraft. These areas are vegetated by
grasses that are periodically mowed to prevent the growth of trees and
shrubs. Land cover on the central portion of the base and the areas around
the NRMC and base housing complex to the south has been converted to lawns,
ornamental trees and shrubs and remnant hardwoods (particularly oaks).

Aerial photographs taken in 1843 show the undeveloped upland
(primarily the southern portion) area of the base sparsely covered by pine
trees, exhibiting an open savannah-like appearance. Later photogranhs
indicate these areas were permitted to succeed toward natural pine flatwoods
habitat until 1973 when a forest management program was initiated. Under
this program, 925 acres (Figure 5.4-1) have been subjected to forest manage-
ment practices. This includes previously undeveloped areas as well as
previously mowed areas. The goals of the Navy's long-term Forest Management
Plan are to maximize commercial timber production, reduce ground maintenance
costs while increasing wildlife habitat. The primary tree species planted
has been slash pine. Hardwood standards within the management areas are
also managed to produce salable hardwood while enhancing wildlife habitat
vaiues. . -

5.4.2.2 Navy Fuel Depot Vegetation

The upland areas of the NFD are primarily manmade Tand constructed
from dredged material. Forty-eight acres of the approximately 150-acre site
is under forest management (Figure 5.4-2). These areas have Deen reforested
with slash pine. Hydric hardwoods are found on Tower wetter elevations,
particularly bordering the Drummond Creek tidal marsh. The same species of
plants listed in Tables B-1 and B-2 can be expected on the NFD.

5.4.2.3 Wildlife

Each of the several different vegetative communities found on the
NAS and NFD can support a characteristic, although not necessarily unique,
wildlife association due to differences in such basic habitat parameters as
canopy cover, (round cover, and water and food availability. The relative
scarcity of undeveloped areas and the proximity to urban development Timits
its value to the larger wildlife species, particularly carnivores such as
the bobcat. Tables 8-3 and B-4 list animal species that can be asxpected in
typical pine flatwoods and hardwoods.communities.

The NAS has also implemented a long-range Fish and Wildlife Man-
agement Plan, which is primarily directed toward managing the fish com-
munities of Casa Linda Lake and Scotlis Pond. Terrestrial wildlife habitat
management is a unit of the Forest and Land Management programs. The goals
of these programs are to improve wildlife habitat through such practices as
converting undeveloped areas to forest, providing food plots and preserving
productive hardwood areas. No hunting is permitted on NAS or NFD.
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5.4.3 Wetlands Ecosystems

The flatwoods region of northeast Florida supports a diverse
assemblage of wetlands in depressed areas between the Jow ridges and along
natural drainage ways and in the floodplains of streams and lakes. Fresh-
water and salt or brackish water wetlands within Jacksonville have been
mapped by the Jacksonville Area Planning Board (Figures 5.4-3 and 5.4-4).
In addition, maps depicting wetlands on both NAS and NFD have been prepared
by the Navy for their Jacksonville Complex Master Plan (Figures 5.4-5 and
5.4-6). These maps coincide to a great extent, except for smaller wetland
areas delineated on the NAS and NFD maps.

5.4.3.1 Naval Air Station

The primary wetland type on the NAS 1is the hardwood swamp. This
wetland forest is located along major drainage ways in the southern portion
of the base and along Ortega Creek in Dewey Park. This riverine swamp is
subject to periodic overflow caused primarily by tidal fluctuations. No one
tree species dominates. The most common species are red maple (Acer
rubrum), water tupelo (Nyssa sylvatica var. biflora), sweet gum (Liguidamoer
styraciflua), bald cypress (Taxodiun distichum), pop ash (Fraxinus caroli-
nana), orida elm (Ulmus floridana), and cabbage palm (3abal palmetto)
AddTtional species were listed previously in Table B-2.

A small area of freshwater (slightly brackish) tidal marsh is
located at the northern end of the NAS (Figure 5.4-3). This area has been
disturbed in the past by expansion activities on the base. The marsh area
supports herbaceous (grasses, rushes, and reeds) and shrub vegetation. In
addition, narrow bands of marsh vegetation particularly common threesquare
(S¢irpus americanus) occur along several areas of base-river shoreline.

5.4.3.2 Navy Fuel Depot

The NFD is located much closer to the mouth of the St. Johns River
which results in a greater salt water influence on wetland vegetation. O0Only
species of plants tolerant of high salt concentrations can survive under
this condition. In northeast Florida, these plants are limited to a rela-
tively small number of herbaceous species, primarily smooth cordgrass (Spar-
tina alterniflora) and black needle rush (Juncus roemerianus) which
Targely comprise the salt marsh vegetative association. Additlonal species
are listed in Table B-5.

The NFD salt marsh occurs along Orummond Creek at the northern end
of the property (Figures 5.4-4 and 5.4-6). Smaller patches of salt marsh
are Tocated on the southern portion of the property where tidal exchange
with the St. Johns River occurs (Figure 5.4-4). The importance of salt
marshes has been well documented. The marsh directly provides habitat to
shrimp, oysters, crabs and the early 1ife stages of many commercially impor-
tant fish such as mullet, menhaden and drum. Many birds such as herons,
egrets, ospreys, hawks and rails breed and/or feed in the marshes. A vari-
ety of amphibians, reptiles and mammals are partially dependent upon salt
marshes, frequently entering in search of food. One reptile, the American
alligator, is not uncommon in the marsh and marsh fringe areas. Typical
salt marsh species are Jisted in Table B-6.




5-63

-
&
X
-3
=35
Vl
Mn
-
- 2
=3
%3
- =
.3
..5,.M
233
< 3T
232
T -
2.9
il
523
=3
- 32
= . Z
L=
s adlp
=2
A= g
3
- %=
ER=
Jm3
L.
» = a
U"ll
-
T
=
-
2zl
.

Suurg

INITIAL ASSESSMENT STUDY

=
Q
[
<
[
/2]
=
<
-
<
-
-
=

JACKSONVILLE, FLORIDA

FCHA

Figure 5.4-3 SELLCTED .FRESHWATER MARSHES & SWAMPS




ro-c

: T =
N 7<)
)

pran oS X L U

This map is & genmeral guide for reference purposes only,
to be utilized in conjunction with the standards, policles
and locational criterla of the plan.

Souwste. Lo Cover and Sslacisd Characlerishics, 1975; JACKSONVILLE AREA
FLAHHING BOARRD; 54 duhny River Woler Munagement Disdshl;
Cenler lor Wellonds, Univansity of Fladda

Figure 5.4-4  SELECTED COASTAL (TIDAL) MARSHES INITIAL ASSESSMENT STUDY

FCHA NMAVAL AIR STATION
- JACKSONVILLE, FLORIDA




LR T TR

S,

R0 sare ViR harT
—

i j .
H
H - T\ ﬁ‘fﬂ
¢ s A 2 1t
| = (o) L
i o2, o i
o A i
= A
AvEE L - 2
:\;\.' 4 o4 A -
M\ T v \ _
v i
AR
Yo b v ! '-. 3 ”{'
X: .etls » \“...-'"““r\" F Thi
sh - ‘..ut 2 '.-1. N i :‘_\ P
: ) & o \\'_ carsiet -
! [ ';_ & Y - Ve ‘\\:‘“‘ ' f{%p
p [ G - = 3 T o
“Mﬂ?’”’ . [V it it
; [ N e - \‘ - 1 LA i
Rl i et
LA § e B ,EEEE i
by ‘man H
n‘ vl ) a :
: > S ver
- 3
- {
:
A : : \l
- » 3 - N c \
: H H
- i&' : i,
| * - -
,1 ”’. ~ ! _— 7] _
“ { A - J -
2 K x RV o
T : Q
H = =
H L z
: a
: 2
H L
: m
H =2
k]
H
:
: hd
-
3
.
H
s
Ao

.....__.-,
wes abvaAEe |
¥
¥
|
E |
X .‘
|
i 8
ko
1
: 1
s 1

Ki

—— 9 e TYee tede

ol et
S A

PEALS i rRaT

ot b botet bl

WETLANDS

TIDAL WATER

Figure 5.4-5

WETLANDS NAS JACKSONVILLE

FCHA

INITIAL ASSESSMENT STUDY
NAVAL AIR STATION
JACKSONVILLE, FLORIDA




vaiy0ol1d ‘ITTANOSHO VYT

NOILVLES HIY TVAYN  YHOJ
AQNLS INAWSSISSY TVILINI

FTTLANOSHIYC 4N SUNYILIAN  9-1 G d4anbiy

g3LyYm Ivoll

HSHYW TYalL [

1334
== —reye Sl e
ocoD1 o0d o0t © o0E

1(5'$&

JINIT LSYOD QHvYOav3s

{141
PR

x
{1
{1

‘g
EERI R
4

{¢i
4
k]

1{1q




5-67

Narrow bands of hydric hardwoods also occur between the Drummond
Creek salt marsh and upland areas. This system was discussed in Section
5.4.2.2. !

5.4.4 Aquatic Ecosystems

The St. Johns River estuary continues to be a very productive
aguatic system in spite of intense development along its banks in the Jack-
sonville area. QOver 150 species of fish have been identified in this sys-
tem, many of them early life stages of commercially important marine spe-
cies. In addition, studies by the Florida Department of Natural Resources
indicate the St. -Johns River to be the most important nursery ground to the
shrimp fishery along the northeast Florida coast. Some fish species of
commercial and/or recreational importance are listed in Table B-7. A de-
tailed listing can be found in Melane's 1955 study.

Through the efforts of the various environmental agencies and the
city of Jacksonville, the water guality of the river has significantly
improved over the last decade.

5.4.4.1 Naval Air Station

Two small Takes, Casa Linda Lake and Scotlis Pond are located on
the NAS. Casa Linda Lake is approximately 10 acres in area dand supports

populations of largemouth bass, bluegill, golden shiners and yellow bullhead.

catfish. Under the NAS Long-Range Fish and Wildlife Managment Plan, Casa
Linda Lake is managed for largemouth bass and bluegill to provide a fishery
for base personnel. Scotlis Pond is approximately 3 acres in area. It was
constructed in the early 1970s and stocked with largemouth bass, bluegil]
and redear sunfish in 1974-1975. This pond is presently not open to fish-
ing. Both water bodies have a recurring problem of overgrowth by the aqua-
tic "weed" southern naiad.

A fish kill occurred in Casa Linda Lake in 1979. The cause was
the pesticide Dazonon which had been applied to the golf course to control
nematodes. Several days of rain followed the application, apparentiy wash-
ing a toxic concentration of the pesticide into the Take.

5.4.5 Rare, Threatened or Endangered Species

Table 5.4-1 1ists rare, threatened and endangered species that may
occur in the Jacksonville area. QOnly those species designated by the U.S.
. Fish and Wildlife Service are protected by the Endangered Species Act of
1973. '

5.4.5.1 Naval Air Station

There 1is an active bald eagle nest on the NAS within the Dewey
Park area. This nest has been observed by wildlife biologists from the
Florida Game and Freshwater Fish Commission since 1979. Successful hatch-
ings have occurred in 1979, 1980 and 1982. Although active in 1981, no
offspring were observed. Reportedly there was another bald eagle nest
Tocated on the southern portion of the NAS in the vicinity of the magazine
area. However, the NACIP team could not locate this nest at the time of the
site inspection.
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TABLE 5.4-1

Rare, Threatened or Endangered Species that
May Qccur in the Jacksonville Area

Legal Status(l)

Species arwrct? usFws )
Eastern Indigo Snake T T
Bobcat UR
Brown Pelican T E
Snowy Egret 55C
Louisiana Heron S5C
Little Blue Heron 55C
American Qyster Catcher 5SC
Least Tern ' T
American Alligator SsC T
Wood Stork E
Florida Otter . UR
Gopher Turle SSC
Atlantic Loggerhead Turtle T T
Florida Manatee E E
Fox Squirrel T
Southern Bald Eagle T £
Florida Sandhill Crane T
Shortnose Sturgeon E

Notes:

(1) E = Endangered; T = Threatened; SSC = Species of Special Concern;
UR Under Review (for possible Tisting).

(2) Florida Game and Fresh Water Fish Commission.

(3) U.S. Fish and Wildlife Service.
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Another endangered species, the Florida manatee, has been observed
by the NACIP team on several occasions in the St. Johns River just off shore
from the NAS. The St. Johns River has been classified by the U.S. Fish and
Wildlife Service as a ¢ritical habitat for the manatee.

The American alligator, a threatened species, has been observed in
water bodies adjacent to the NAS as well as on the base.

5.4.5.2 Navy Fuel Depot

No Federally listed species have been observed on the NFD pro-
perty.

The manatee, the shortnose sturgeon and the American alligator can
be expected in the offshore waters. The Drummond Creek salt marsh may be
utilized by bald eagles and other protected birds of prey.

5.5 ADJACENT LAND USE

The area adjacent to the NAS 1is zoned for Tand uses from Com-
mercial Intensive (CI) and Industrial Light Warehouse- (ILW) to Residential
(R) and Open Rural (OR). There is no heavy industry adjacent to NAS
Jacksonville, To the west, across Route 17, is a sand and gravel operation.
Also to the west is a cement mixing company.

The area adjacent to the NFD is generally zoned for industrial
.use. On the north side, from the 5t. Johns River west to the Seaboard Coast
Line, land use varies from Industrial Waterfront (IW) to Industrial Heavy
(IH) at the Seaboard Coast Line. The west side along the Seaboard Coast
Line Rajlroad to the St. Johns River is Industrial Waterfront (IW). Oue
north of the NFD 1is Drummond Creek. This creek passes through the
Jacksonville municipal Tlandfill. Fuel tanks containing bulk storage for
various oil companies are located on the St. Johns River both up and down-
stream from the NFD.
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SECTION 6
ACTIVITY FINDINGS

6.1 GENERAL

A description of the operations at NAS Jacksonville that util-
ize(d) hazardous materials is provided in this section. The desc¢riptions
are focused on the following types of operations: ordnance, non-ordnance,
low level radiological, hazardous materfals storage, and waste disposal.
The information included in this section provides the background and
documentation upon which sections 2, 3, and 4 are based.

In addition to describing the various operaticns, the wastas
generated by each operation and method of disposal are identified. The
periods of operation and quantities of materials disposed are described in
as great a detail as was possible to obtain. For example, the changing
missions of NAS Jacksonville over the years and the varying intensity of
operations (i.e., WWII, Korea, Vietnam) allows for only an estimate of waste
quantities where historical data was not available.

6.2 ORDNANCE QPERATIONS

Operations at NAS and NFD Jacksonville are primarily focused on
providing services and materials to support operation of aviaticn activities
and store and supply fuels. Ordnance operations play a minor role at the
NAS. There is a restricted magazine area at the NAS and the Torpedo Rework
Facility (site 38) is Tlocated within this boundary. Activities at this
facility include the repair and cleaning of propulsion systems, addition of
Otto fuel to and inspection of torpedos. Personnel with the Ordnance Envi-
ronmental Support Qffice (QESO) reported that approximately one 55 gallon
drum of solid waste material (i.e., rags and gloves containing Otto fuel)
was generated per day. It was also reported that these drums have always
been disposed of off-site.

6.3 NON-ORDNANCE OPERATIONS

6.3.1 Vehicle Maintenance $hop

-

The vehicle maintenance shop is Tlocated in Building 105. The
shops primary mission 1s to rebuild, repair, and maintain automobiles,
trucks, and jeeps. Waste oils and solvents are stored in 55 gallon drums
and hauled off-site by a private contractor. Until 1976 these waste materi-
als were disposed in the waste o0il-and solvent pits in the registered base
dump, Site No. 26.

£.3.2 Past Control Shop

The Disease Vector Ecology and Control Center, which currently
occupies Building 937 (since 1978), has been established as a tenant of the
NAS since 1949, This facility is used for the storage and mixing of pesti-
cides and herbicides used at the activity. Characteristic materials stored
in this facility include: malathion, chiordane, aldrin, dieldrin, lindane,
and diazinon. )




6.3.3 Fleet Photo Shop and Audio Visual Center

~This photographic shop provides photographic services to all Naval
Air Station departments and tenant commands. The services provided by the
photography shop include still and high speed photography.

The Tiquid wastes generated by the photography shop include bleach
and developer/fixers. In the past these waste streams were disposed of in
shop drains. Currently, they are disposed of in the sewer and routed to
the domestic sewage treatment plant. A silver recovery process was in-
stalled at the shop 1in 1972 thereby reducing the quantity discharged.
Silver levels in treated wastewater are in compliance with the facility's
discharge permit. A description of these wastes is contained in Table
6.3-1.

6.3.4 Boiler Plants, Power Plants

The energy system at NAS Jacksonville is dependent on electricity
purchased from the Jacksonville Electric Authority (JEA) and natural gas
purchased from the Florida Gas Company. This gas is used as the primary
fuel in the boiler plants. Backup fuel storage is 14 days or approximately
420,000 gallons. A project is underway to increase the capacity of reserve
fuel supply to thirty days requirement. . The storage capacity at that time
will be approximately 900,000 gallons.

The gas distribution system at the activity consists of one main.
The main feeds power plants #1, #2, and #3. Gas distribution on the base is
maintained by the Florida Gas Company to the five-foot building Tine.

Natural gas is the primary fuel in the main boiler plants, Build-
ings 104, 650, and H-2032. Each building has four boilers, and each boiler
has dual fuel capability of natural gas and No. 6 fuel oil. The incinerator
plant has three boilers that burn solid waste and fuel oil. The total
installed capacity of the main distribution system is 438,000,000 B8TU/hr
In addition, there are ten boilers that have various capacities within the
Timits of 400,000 to 3,500,000 BTU/hr, and these units serve individual
buildings. The small units total capacity is 13,552,000 BTU/hr, and the
small units operate on No. 2 fuel oil.

Boiler plant #1 (Building 104) has an installed capacity of
200,000,000 BTU/hr. The four boilers were installed in 1941 and operate at
125 psi. Boiler plant #2 (Building 650) has an installed capacity of
180,000,000 BTU/hr. Boilers 7, 8, and 9 were installed in 1940, and boiler
10 was installed in 1941; they operate at 125 psi. Boiler plants #1 and #2
are interconnected. They each have condensate return systems, and approxi-
mately 20% of the original flow is returned.

Boiler plant #3 (Building H-2032) has an installed capacity of
58,000,000 BTU/hr. Boilers 26 and 27 were installed in 1940. The boilers
operate at 125 psi, and have an output of 9,000,000 BTU/hr each. Boiler 28
was installed in 1941, and Boiler 29 was installed in 1942. The output
capacity of each boiler is 20,000,000 BTU/hr at 125 psi. Condensate return
is 85% of the original flow.
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6.3.5 Wastewater Collection and Treatment

Until 1961, there were no industrial wastewatar treatment facili-
ties at NAS Jacksonville. In 1940, two trickling filter plants were con-
structed for treatment of domestic wastes (combined. domestic and Jndus-
trial). The west side plant is located north of the center of the main
east-west runway. The east side plant (no Tonger in existence) was located
south of the east end of the main runway. In 1972, the east side plant was
taken out of service and the flow directed to the west side plant. The west
side plant was expanded to 2.25 mgd capacity and upgraded (to activated
sludge with aerobic sludge digestion) in 1972.

Prior to 1972, industrial wastes reaching the east side plant were
treated injtially by settling (for paint chip removal) and skimming for
removal of o0ils and solvent. These industrial wastes were then transported
to the previously identified solvent waste disposal site. Effluent from
settling/skimming was treated in the trickling filter plant for discharge to
the St. Johns River. Trickling filter sludges were disposed near the PCB
storage area (Site 27).

After construction in 1974, the upgraded west side activated
sludge plant was supplemented with a chromium reduction/precipitation and
cyanide reduction/ oxidation facility for pretreatment of chromium and
cyanide bearing plating wastes, and was fully operational in 1981. While
designed for automated operation, this facility is currently being operated
manually with (apparently) good results. The batch-type process design used
typically responds well to manual operation. :

O0f note, paint chips and solvents from aircraft and component
paint removal operations are treated initially at the source. A combined
pump station and paint chip removal system (currently inoperative) behind
the component stripping ramp area js used to screen out paint chips which
are then conveyed to a dumpster for contractor removal. Solvents used in
aircraft and component stripping are typically lost to the atmosphere in the
process of stripping, flowing through the screens, pump station wet well,
and the west side treatment plant. The total solvent discharge from air-
craft stripping (93112) and component stripping (9311l) is approximately
1,200 gallons per week of methylene chloride/cresylic acid blend, 225 gal-
lons per week of butyrate stripper, 55 gallons per week of trichlorcethane
and 25 gallons per week of naphtha. With a 2.1 mgd average flow and
five-day work week, concentrations reaching the activated sludge unit
(assuming no volatilization loss) would be: methylene chloride, 152 mg/7;
trichloroethane, 7 mg/1; and naphtha, 1.6 mg/]. The butyrate stripper is
insufficiently defined to predict specific gravity and behavior. Based on
250 horsepower aeration capacity, 2 1b oxygen per horsepower hour and 20
percent oxygen in air, the effluent concentration of methylene chloride and
trichloroethane would be 73 percent and 66 percent respectively of influent
concentrations. If there were no losses of methylene chloride and tri-
chloroethane before the treatment plant, the effluent concentrations could
be as much as 110 mg/1 and 4.6 mg/1, respectively. Because of the patterns
of use and Tosses attendant on that use, the influent and effluent concen-
trations are one to two orders of magnitude below these levels. This is
based on results of analysis of effluent in accordance with NPOES permit for
the west side plant.
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Sludges from the west side plant were formerly disposed on base,
either to the PCB storage area (Site 27) or broadcast near the west side
plant. One area of stressed vegetation within the new pine plantation
southeast of the plant, Site No. 4, showed evidence of sludge dumping
(tomato plants). Sludges are currently disposed in the pine woods sur-
rounding the waste treatment plant with approval from the EFD based on
results of an EP toxicity test.

Also at this location, the out of service trickling filter plant
filters (two) contain an unknown quality of oil used as bottom bearing seals
to prevent intrusion of sand or salt into the bearing.

6.3.6 Firefighting Training

The firefighting companies at the NAS provides fire protection vor
the general NAS activities and ajrcraft operations. The NAS Fire Department
conducts firefighting training exercises at a site south of the effluent
polishing pond No. 834 identified as Site No. 2. Junk vehicles are sprayed
with JP-5 or waste oil and ignited to simulate aircraft crashes.  Prior to
use of the current area, a firefighting pit, Site No. 28, was used for fire-
fighting training. When the old firefighting training area was in opera-
tion, a mixture of flammable materials were used as fuel. Reportedly waste
01ls and lubricants were dumped in the pit and burned. .

6.3.7 fncinerators

An incinerator plant on the station has three boilers that burn
solid waste and fuel 0il. These boilers were installed in 1980 and each has
an output capacity of 6,000,000 BTU/hr. The output from the incinerator is
connected into the system between boiler plants #1 and #2. The maximum
allowable firing rate is two boilers at 4,000 Tbs/hr total.

6.3.8 Fuel Farms/Gas Stations

The old gas station Building 48, Site No. 19 has been taken out of
service. The site currently houses the base garden center. The underground
gasoline storage tanks with a total capacity of 16,000 gallons are believed
to remain. Although there were no reported problems from leaks at this
facility, the potential exists for tanks, fittings, hoses to corrode causing
contents to leak.

The existing base service station, Building 429, Site No. 33 has
had a recent fuel leak. Approximately 2,000 gallons of gasoline leaked from
an underground pipe fitting and infiltrated the sewer system allowing gaso-
Tine vapors to migrate in the sewer line to lavatory receptacles within a 2
block area of the service station.

ATl petroleum facilities are entirely on shore and consist of
storage and transfer of aviation, automotive, heating and waste fuels. The
handling of waste oil and fuels are the joint responsibility of the Navaj
Supply Center and Public Works Department. The Naval Air Station's petro-
Teum product storage facilities requiring SPCC consideration consist of
twenty-five (25) underground tanks and seven (7) above-ground tanks varying
in size from 1,500 to 567,000 gallons. A recent report, Hazardous Waste
Management Plan for Jacksonville, Florida Naval Complex Including Kings 3av,
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describes the Fuel Farms/Gas Station area in great detail (Cassidy, 1981).
Discussions relating to past disposal practices that are contained in this
report are summarized below.

Facility 159-a bulk fuel storage facility is located at the north-
east end of the statjon adjacent to Catapult Road. The bulk fuel storage
facility consists of eleven (11) underground storage tanks. The tanks are
constructed at ground Tevel with earth covering to form a large mound. This
facility has an annual throughput of approximately 60 million gallons. ATl
fuel deliverables are via barge.

The Fuel/Lube 0i1 Storage Facility (Facility 1138) consists of
seven underground storage tanks used to store Aviation Lube Qi1, No. 2 Fuel
Qi1, MOGAS, AVGAS, and Waste 0i71. Four (4) tanks are abandoned, filled with
sand and are flanged off. The remaining four (4) tanks are filled with
water. A listing of those tanks 1is shown in Table 6.3-2. ‘Where known,
average annual flow rates are noted as a comment.

A disposal area, south of the station's golf course, was usad to
dispose of waste solvents, cresols, o011, grease and other Tiguid industrial
wastes. The disposal area is now closed and projects (9-81, C10-81 and
C11-81 will remove pollutants and restore the area.

Fuel/Storage/Transfer areas also exist at Facilities 120,-120A, 650A,
6508, H-2032, 1987, 1988 and 1963. A detailed discussion of these facili--
ties is also included in Cassidy (1981). . :

6.3.9 Sanitation, Refuse and Garbage

The main sources of solid waste generation include the Naval Air
Station Operations and Administrative Activities, the NARF and the Tamily
housing units. : _

- Until 1977 the majority of solid waste generated on the base was
collected by Standard Refuse, Inc., a refuse collection contractor. Items
that were not acceptable in the contractor collection system were collected
by the Public¢ Works Department or were hauled to the on station disposal
area by the generating organizations. Approximately 330 cubic yards of
waste per week was disposed of at a disposal area operated by the Public
Works 0Oepartment on board station at this time. The disposal area was
located south of the Golf Course and immediately west of the New Family
Housing Area. The Public Works Department maintained a disposal area super-
visor at the site, to insure that only burnable material was deposited at
the disposal area and to see that refuse was placed in piles to facilitate
burning, consolidation and covering (Cassidy, 1981).. Generally the disposal
area was burned every Friday. The burned and semiburned material was then
pushed over an embankment formed by previously covered refuse and ash. The
new material was then covered with fill material.

Liquid waste, including sludge from grease traps and oil sumps as
well waste chemicals from NARF shops was collected in 400 to 750 gallon tank
trailers pulled by tractors. Liquid waste products including cleaning
solvents, paint thinners, heavy petroleum products sludge, and galley grease
trap sludge were disposed of at a holding tank at the sewage treatment plant




TABLE 6.3-2 Facility 119 - Fuel/Lube 011 Storage

Structure Material

Number Construction  Fuel Commentl
119-A Steel No. 2 90,000 g/yr
119-8 Steel Lube 011 15,000 g/yr
119-C Steel AVGAS
119-D Steel AVGAS 45,000 g/yr
119-1 Steel AVGAS
119-J _ Steel MOGAS 480,000 g/yr
119-L Steel MOGAS
(Leaded)
118-X Steel Paint Waste
118-Q Steel Abandoned Filled with water
1139-R Steel Abandoned Filled with water
119-5 Steel Abandoned Filled with water
119-T Steel Abandoned Filled with water
110-Y Steel Abandoned Filled with sand/
Flanged off
119-7 Steel Abandoned Filled with sand/
. Flanged off
119-AA Steel Abandoned Filled with sand/
‘ Flanged off
119-AB Steel Abandoned Filled with sand/
- Flanged off
Note: 1. Capacity of all tanks is 27,200 gallons

Source: Cassidy, 1981.
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or at a slurry pit Tocated next to the disposal site. Part of the 1iquid
waste generated at the NARF activities was hauled to the sewage treatment
plant holding area but the majority of the NARF waste and all of the sludge
generated at other activities was hauled to the slurry pit located at the
station disposal area (Cassidy, 1981).

. The majority of the solid waste collected on board station was
disposed of by the refuse collection contractor off-site.

The majority of the waste petroleum products generated on board
station were recycled as a part of the station refueling contract. Waste
0il and contaminated aircraft fuel was placed in holding tanks throughout
the station for collection by the station refueling contractor. The Defense
Property Disposal Office collected $12,600 in FY 75 for waste petroleum
products (Cassidy, 1981).

6.3.11 Defense Property Disposal

The Defense Property Disposal Office (DPDQ) is 15cated off-site.
However, the DPDQ facility, located across from the NAS, arranges for sale
or disposal of "used" or surplus items from NAS and NFD Jacksonville.

6.3.12 Naval Air Rework Facility

The NARF, one of the major tenant activities at Jacksonville,
employs approximately 3,000 workers in stripping, testing, and refitting P-3
(long~range. anti-submarine) and A-7 (ground support) aircraft. The general
flow of work begins with removal of engines and other components (propei-
Tors, control surfaces, etc.). After these components have been removed,
the airframe is stripped of paint and sprayed with corrosion inhibitors
before inspection and repainting. Components are also stripped of paint,
sprayed (or given other treatment), and inspected before being repainted and
installed on the airframe. Engines are disassembled, inspected, and moving
parts are "magnafluxed" (inspected for cracks) and, if necessary, replated
before assembly and installation in the airframe.

In addition to direct ajrcraft-related operations, the NARF opera-
tions include support functions, such as battery repair (for fork 1ifts),
joiners (crating and carpentry), and riggers shops. Chemical usage at NARF
is predominantly located in six shops, with only minor amounts consumed in
other areas.

The following paragraphs describe in more detail the hazardous
chemicals and the nature of operations conducted in each major shop and
support function which may result in these three categories of discharges.

The following paragraphs describe in more detail the hazardous chemi-
cals and the nature of operations conducted in each major shop and support
function which may result in these three categories of discharges.

6.3.12.1 -Component Stripping and Cleaning Sheop (93111)

This shop performs paint stripping operations and degreases and
steamcleans aircraft components. These operations require the use of paint
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strippers and organic solvents. Paint strippers, including methylene chlor-
ide and cresylic acid, trichloroethane, butyl acetate and paphtha are useq
in an open paint stripping shed. The spent stripper and paint 1s washed off
the metal parts, and discharged into floor drains. Approximately 430 gal-
lons per week of solvents are disposed. The waste is pumped through an
inoperative paint chip remover and the enters the industrial waste water
system. This shop also contains a "hot strip" tank containing dichloro-
benzene. Approximately 12-13 drums (660-715 gallons) of the material fis
disposed off-site. Cold carbon remover (methylene chleride, Phenol 48, and
emulsifiers) is also used in a tank, but is not disposed. Losses from
evaporation dragout, and reactors are replenished.

The solvents used in the shop's operation include:. trichloro-
ethane (55 gallons/week discharged into ramp drains); naphtha (25 gallons/
~eek discharged into ramp drains); trichleroethylene {165 gallons/month Tost
to evaporation and 55 gallons/month now shipped to off-site disposal; buty-
rate (100-125 gallons/week discharged into ramp drains and Tost to evapora-
tion). The stripper and solvent wastes were discharged to the storm sewer
system for approximately 32 years ending in 1972.

6.3.12.2 Aircraft Stripping Shop (93112)

This shop performs airframe stripping and paint and corrosion
treatment. The operation generates waste methylene chloride - Mil. spec.
‘81294 (less than 17 drums per week), paint stripper wastes, containing
cresylic acid, cellulose acetate, and butyrate thinner (Tess than 2 drums
per week), and waste alodine (less than 140 ounces per week of dry powder).
These wastes are discharged into the industrial waste water treatment plant
via the floor drains in the shop. A NARF report (0'Brian, 1979) provides
data on the amount of chromium, phenol and cyanide which enter the drains
from paint stripping and conversion coating operations for each aircraft
processed. This data is presented in Table 6.3-3. Using the data for the
number of aircraft processed from January to June, 1978, the shop would
discharge 2866 1b. of chromium, 52,972 1b. of phenol, and 71 1b. of cyanide
to the industrial treatment facility in a 6 month period.

Approximately 400,000 1b/yr of glass beads are used as abrasive
blast on aircraft. The waste beads are currently drummed and disposed of
offsite by a contractor. Before 1981, the glass beads were disposed into
the St. Johns River.

6.3.12.3 Metal Treating Shop (93113)

This shop performs miscellaneous metal finishing and treating
operations. The shop has 42 tanks containing various metal treating solu-
tions and rinse waters. Many of the metal treating formulations are replen-
ished by adding chemicals as specified by the Materials Engineering Labora-
tory. The tanks are therefore emptied only at long intervals. For exampie
the alodine tank has been emptied only twice in 14 years according to the
shop's records. Table 6.3~4 summarizes the major waste types, quantities,
and disposal practices of this shop.
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' TABLE 6.3-3
Chemical Wastes From Paint Stripping And Conversion Coating Operations

Aircraft Model (Ne. Processed Jan-Jun 78)

Chemicals A-7E(54) A-7(11l6) P-3(28) WMisc.(12)
Chromium(Cr) fm stripper(lbs.) 14.9 8.7 23.2 9.9
Phenol fm stripper (1bs.) 304 179 477 203
Chromium(Cr) fm alodine (1bs.) 1.13 1.13 2.8 1.1
Cyanide (CN) fm alodine (1bs.) 0.28 0.28 0.7 0.3
NOTES:

(1) Excessive stripper was used on the A-7E because of a
special coating.

(2) Only one P=3 can be stripped at a time, but two A-7
aircraft can be stripped at once.

(3) The workload for the period investigated is 2-3 times
normal due to a special program requirement.

(4) Stripping shed used approximately 1,000 gallons of
stripper and 20 pounds of alodine per week in 1978.
These enter the drain in a fairly constant volume.

(5) Calculations for amounts of various chemicals are based
“on composition of manufacturer's material presently in use.
TURCQ 6037 is 12.3 percent by weight phenol, 1.75 percent
by weight sodium chromate. ALODINE 1200 is 20-30 percent
chromium (Cr) and 5-10 percent cyanide (Cn).

Source: 0'Brien, 1979




Waste Type

Chromic acid
(1 1b/100 gal)

Excalgold 1200

Alodine

Chrcomate

Sodium Dichromate

Parcolube

" Parcolube sealer

Sulfuric Acid

Hydrochloric Acid

Metralux

Phosphoric Acid
Trichloroethylene
1,1,1,-Trichloroethane
Sodium hydroxide

Nickel Acetate sealer

Black Dye

Potassium Bifluoride

3lack Oxide for
stainliess
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TABLE 6.3-4
Metal Treating Shop Wastes

Waste Quantity
6.7 1b/yr.

1050 gal (total)
80 oz./yr

1140 gal/yr.

(3 tanks, total
capacity 3450 gal)
730 gal capacity
360 gal/yr.

760 gal/yr.

av. 80 gal/yr.

av. 50 gal/yr.
(300 gal capacity)

(315 gal capacity)

315 gal every 4 yrs.
100 gal total

460 gal every 1.5 yr.

av. 20 gal/yr
(100 gal every S yrs.)

av. 20 gal/yr.
(100 gal every 5 yrs.)

av. 76 gal/yr.
(380 gal capacity)

220 gai/yr.

Present
Disposal Practice

(not used)
since 1973

&

*

TWWTP

IWWTP

(not used
sjnce 1977)

*

(Not used)

(100 gal on hand)
TWWTP

*

IWWTP

Past
Disposal Practice

until 1973

all in 1980

(disposed twice
in 14 yrs.)

TWWTP

IWWTP

*

*

until 1977

*

Orain

IWWT?

Note: *A disposal practice could not be determined by the NACIP team.
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6.3.12.4 Component Finish Shop (93115)

This shop paints small aircraft components (propellers, control
surfaces, etc.). The operation generates approximately five 55 gallon drums
of paint shop and solvent wastes per week. Paint shop wastes (600 gpw),
cold carbon remover (200 gpw), and vapor degreasing solvents (300 gpw) are
stored together in an underground tank (Tank 11 9K). Two or three times per
month NY~TREX, Inc. disposes of the waste under contract No. N62467-82-8-
2468. The waste has been manifested as FQ017 which is a RCRA listing for
paint wastes. [t has been determined that the underground storage tank held
a mixture containing listed waste FOO0l (spent halogenated solvents used in
degreasing: tetrachloroethylene, trichloroethylene, etc.). In the past,
these wastes were disposed in the solvent pit at the registered base dis-
posal site, Site No. 26. Clean-up of this site is underway.

6.3.12.5 Aircraft Finish Shop (93116)

The function of this shop is painting airframes before assembly of
components. The operation generates approximately three 55 gallon drums of
paint shops and solvent wastes per week. Currently, these wastes are dis-
posed of through contract No. N62467-82-8-2460.  Until 1878, PRlant Main-
tenance practice was to dispose the wastes in the solvent pit at the regis-
tered base disposal site, Site No. 26. This site is currently undergoing
c¢lean=-up. '

5.3.12.6 Plating Shop (96225)

The plating shop, which has been in operation since 1962, performs
metal plating with nickel, copper, silver, chromium, tin, and lead. Table
6.3+5 summarizes the major hazardous materials discharged in rinse waters o
the industrial waste water treatment plant, according to a NARF report. In
addition, spent sodium hydroxide (100 gal/ year) and sulfuric acid and other
acids (150 gal/year) are collected in drums for treatment at the industrial
wastewater treatment plant. Prior to construction of the central industrial
waste treatment facility, a small plating waste treatment facility (for
¢yanide reduction and chromium reduction) adjacent to the shop, was used.
Tricholoroethylene waste (ten 55 gallon drums per year) is currently being
disposed of off-site by a contractor. In the past, it was disposed of in
the solvent pit at the registered base disposal site, Site No. 26. This
site is currently undergoing ¢lean-up.

6.3.12.7 Cleaning Shop (96223)

The cleaning shop cleans engines and engine parts. Chemicals and
materials used by the shop include: silicate stripper, sodium hydroxide,
chromic acid, potassium permanaganate, sodium chromate, sodium dichromate,
1,1,1-trichloroethane, dichloromethane, phosphoric acid, corrosion remover,
steam cleaning compound, cold carbon remover, and alodine. It is estimated
that 92 oz. of sodium dichromate and 62 oz. of chraomic acid per week are
discharged to the industrial wastewater treatment plant. Approximately 220
gallons of trichloroethane per week from this operation is disposed of
off-site by contract.
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TABLE 6.3-5

Hazardous Materials Routinely Discharged in
Rinse Waters in Plating Shop (96225) Operations

Chemical Events/Day Amount/Event (0z.)
Chromic acid 1-1/3 160
Nickel sulfamate 2 66
Cadmium oxide 2 days/wk,
every 30 minutes 1.5

Silver cyanide . 14 1.6
Potassium cyanide 14 0.2
Sodium cyanide (with copper or

cadmium plating bath) 20 5.1
Copper cyanide . 14 0.5
Nickel chloride/sulfate 4 2
Lead/tin fluoborate 14 6.3

Source: Q0 'Brien, 1979
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~ The cleaning shop used trichloroethylene until 1978, and generated
approximately the same amount (approximately 220 gallons per week) of waste
splvent.  Prior to 1979 these solvent wastes were disposed in the solvent
pit at the registered base disposal site, Site No. 26, by Plant Maintenance.
Site 26 is currently undergoing clean-up.

6.3.12.8 Paint Shop (96226)

This shop is responsible for painting engine parts. The shop uses
the following chemicals and materials: acetone, xylene, cellosove, methy]
ethyl ketone, toluene, 1,1,1-trichloreethane, enamels, lacquers, zinc chro-
mate primer, thinners, sermetal. Approximately two to three gallons of
waste per day is generated  from this shop's operation. This material is
stored in waste cans for off-site disposal by contract. Until 1978 these
wastes were disposed of in the solvent and paint waste pit at the registered
base disposal site, Site No. 26, which is currently undergoing clean-up.

£.3.12.9 Plant Services Division, Battery Shop (65210)

This shop, repairs nickel/cadmium and lead acid batteries. The
shop has been in Building 125 since approximately 1959. In 1973 H-2 and H-3
helicopters arrived on base necessitating the splitting of the shop into
acid and alkaline areas. Currently, unusable nickel/cadmuim cells (approxi-
mately 120 cubic feet) are being stored in an outside area behind the shop
(Building 125). Spent electrolyte (Nos. 1275 and 1250) from lead/acid
batteries has been routinely disposed into a Tead - lined sink which dis-
charges to ground behind the building, Site No. 14.

6.3.12.10 Avionics Division, Instrument Branch (94100)

The shops in the instrument branch are responsible for maintenance
and repair of aviation instruments. Operations in this branch which gene-
rate wastes include painting of instrument parts, photographic processes,
and electroplating. Less than 5 gallons of paint and paint thinner waste
are generated per week. These wastes are collected by Plant Maintenance and
disposed off-site via contractors. For approximately 36 years these wastes
were disposed in the solvent pit at the registered base disposal area, Site
No. 26. Developer wastes are dumped down the sink into the industrial
wastewater treatment system, as is the very small volume of electroplating
wastes.

6.3.12.11 Avionics Division, Calibration Laboratory Branch (94400)

Employees interviewed in other NARF shops reported that waste
mercury from broken manometers and other instruments was sent to Avionics

for disposal. The Calibration Laboratory also had instruments containing-

mercury and as such was also a source of waste mercury. For approximately
16 years as much as two to three quarts per year of mercury was disposed.

6.3.13 Water Treatment Plant

The treatment plant consist of the raw water supply wells, aera-
tors for hydrogen sulfide aeration, ground storage, service pumps and chlo-
rination for disinfection. Chlorine is applied to disinfect the delivered
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water and to aid in chemical oxidation of hydrogen sulfide. The chlorine is
stored inside the water plant structures in separate rooms. No significant
problem has been reported with the storage method.

6.3.14 Naval Regional Medical Center

Medical and dental laboratories in the NRMC use small quantities
of chemicals (e.g., mercury) which are routinely disposed of into the sani-
tary sewer system. The Nuclear Medicine Department keeps on hand various
radiochemicals. The department has a licensed "hot sink" for dispesal of
12g levels of radicactive wastes. Approximately 2 mi]]icuriessyer month of

I (iodine-125) from radioimmuncassays and 3 picocuries of ~'Co (cobalt-
57) per month are disposed to the sanitary sewer, in accordance with NRC
(Nuclear Regulatory Commission) regulations.

The NRMC s conducting a drug screening program whicﬁiﬁfsults in
the generation of water contaminated with radiocactive isotopes (~°I). This
material is currently being drummed and disposed of off-site.

6.4 RADIOLOGICAL OPERATIONS
65.4.1 General

A history of the uses and disposition of sources of Tow Tevel
ionizing radiation at NAS Jacksonville was obtained from available records
and interviews with station personnel. Sources of lTow level ionizing radia-
tion have been present at NAS Jacksonville, primarily in the from of Tumi-
noius instrument dials, since the origin of the station. Use of radio-
jsotopes in other aircraft parts constitutes another source of low Tlevel
ionizing radiation. Low level radioisotopes and ionizing radiation sources
are also present at the Naval Regional Medical Center.

6.4.2 Aircraft Operations

With the development of aircraft came the need to produce gauge
and dial faces that the pilot would be able to read during night-time oper-
ations. Luminous paints utilized in the watch and clock industry were ‘ideal
for this application and thus found direct and immediate application into
the aircraft gauge and dial industry. Luminous paints consist of a compound
capable of emitting 1ight when energy is imparted to it (a phosphor) coupled
with the required source of energy. This needed source of energy can be
provided in a number of ways, however, one that was readily identified, was
very effective and found widespread use was radioactive material, usually
radium=-226. The use of radium-226 by the Tuminous dial industries was
uncontrolled and each gauge or dial contains a relatively small quantity of
radioactive material. However, in aircraft maintenance operations where a
large number of these gauges and dials are used, maintained, repaired,
stored, and calibrated, the quantity of radiocactive material can become
significant, with any personnel involvement resulting in Tow-Tevel radiation
exposure. If as a result of these maintenance operations the radiocactive
material is disturbed or dislodged from the gauge or dial face, that work
area can then become radioactively contaminated and this presents a per-
sonnel contamination hazard.
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The Naval Air Rework Facility (NARF) at NAS Jacksonville overhauls
and maintains naval aircraft. Several of the shops in NARF have. handled
aircraft instruments with radium dials. Aircraft instrument dial stripping
operations took place during and after World War II. A review of records
and interviews with station personnel indicated that these gauges and dials
were used, maintained, repaired, stored, and calibrated in various shops in
NARF. In the period during and after World War II paint wastes were dis-
posed in several locations on the station, as described in Section 6.6.
Instrument dials were also disposed on-site. In more recent years disposal
was handled by the Naval Supply Systems Command in Norfolk. These materials
were then packaged and shipped to a disposal site. Other sources of joni-
zing radiation from aircraft include vacuum tubes which are part of aircraft
exciter systems, as well as uranium counterweight used in naval aircraft.

£.4.3 Naval Regional Medical Center NRMC

The Nuclear Medicine Department of the NRMC uses various radio-
isotopes and posseses equipment which are sources of ionizing radiation.
These sources and disposal practices were described in Section 6.3.14.

6.5 HAZARDQUS MATERIALS STORAGE QPERATIONS:

The NAS currently has never had a centralized hazardous materials
storage area. Hazardous materials are stored in a number of areas on the
station. Shops in NARF 1limit storage of all chemicals to several days
supply. Drummed chemicals are stored outdoors in various Jocations on
wooden pallets. These storage areas are fenced or cordoned off and labelled
with hazard warning signs.

Orummed chemical wastes are also stored in outdoor storage areas.
An area near the industrial pretreatment 1ift station is used for this
purpose. Paint waste drums are located outside hangars and buildings where
aircraft and aircraft parts are painted. The paint wastes are then col-
Tected for disposal off-site by a contractor.

Waste solvents generated by NARF are placed in a 27,200 gallon
buried storage tank. A waste collection contractor, NY-TREX, Inc, collects
approximately 50,000 galtons annually in 5,000 gallon increments. The waste
solvent contains methylene chloride, methylethylketone, ethylacetate, trich-
loroethalene, methyl isobutyl ketone, n-butylacetate, and xylene.

6.6 WASTE DISPOSAL OPERATIONS
NAS JACKSONVILLE

The FCHA staff has identified 38 potential contamination sites
during the investigation at the NAS Jacksonville during the week of 28 June
1982 (Figure 6.6-1 Table 6.6-1). Sites 26 and 27 were identified under
Naval Facilities Engineering Command Contract No. N6246-78-C-0717, 1980.
They have been identified for the purpose of avoiding duplication of effort.
The NAS Jacksonville o0il and solvent disposal areas in the registered base
disposal area, Site No. 26, and the polychlorinated biphenyl (PCB) storage
area (Site No. 27) were registered with the United States Environmental Pro-
tection Agency on 11 June 1980. Both of these sites are currently under-
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TABLE 6.6-1

Potential Contamination Sites at NAS Jacksonville

Site No Discription

1 Patrol Road Turn-around Site

2 Present Firefighting Training Area

3 Sludge Disposal Area /Sewage Treatment Plant Area

4 Pine Tree Planting Area

5 Shoreline Fil1l West of Fuel Barge Dock Site

6 Fuel Farm

7 JP-4 Explosion and Roof Collapse, Fuel Farm Area,
Underground Tanks

3 Vacant Lot, Fuels Farm Area

9 01d Disposal Area (East of Fuel Farm)

10 Building 119, A-T

11 Hangar Building 101

12 01d Test Cel] Building

13 Radium Paint waste Disposal Pit

14 Battery Shop

15 Solvent and Paint Sludge Disposal Area (NARF)

16 Storm Sewer Discharge ~ Black Point

17 Glass Bead Disposal Area

18 Radioactive Waste Fill Area

19 01d Gas Station |

20 Solid Waste Incinerator

21 Golf Course

22 “Ft. Dix"




Site No

23
24
25
26
27
28
29
30
31

‘lll' 32
33

34

35

36

37
38
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TABLE 6.6-1(Con't)
Potential Contaminatibn Sites at NAS Jacksonville
Discription

01d Skeef Range

Scrap Metal Disposal Area
Building No. 2038

01d Main Registered Disposal Area
PCB Storage Area

Fire Pit

Organic Disposal Area

01d Drum Lot

Asphalt Mix Area

Base Landfill

Base Service Station

01d Transformer Storage Building

Temparary PCB Storage Area

Dewey Park
Power Barge

Torpedo Rework Facility
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going clean-up. These sites were also reported to the State of Florida .
Department of Environmental Regulation and the City of Jacksonv111e Bio=- '
Environmental Service Division on 10 June 1980.

The PCB, solvent and waste oil contaminents have been clearly
. defined and are Tlocated in the immediate area of the disposal and spill
sites. The PCB spill site and the solvent waste oil disposal area are
completely fenced and the gates are securely locked. There are adequate
warning signs posted at the sites and children do not play at these sites.
The contaminent constituents are not a threat to the Station's drinking
water supply. The Geraghty-=Miller site investigation report states that
since the surficial aquifer is not utilized for drinking purposes, there is
no health hazard associated with the presence of the contaminent consti-
tuents in the surficial aquifer. NAS Jacksonville's drinking water source
is the Floridan Aquifer which is very deep and more than adequately pro-
tected from infiltration by three overlays and a constant positive upward
gradient pressure. Test Well No. S5-14 is one of several groundwater moni-
toring wells under surveillance at the disposal site. The drinking water
supply 1is monitored and no PCBs or other adverse constituents have been
found.

Jacksonville has officially notified all of the required public
agencies and has protected the St. Johns River from contaminents. Special
projects for pollution abatement and restoration of the disposal sites have
been prepared and are currently under design. The corrective projects have
been funded. These projects are being accomplished and the matter of NAS —y
Jacksonville disposal sites closed. .

6.6.1 Patrol Road Turn-Around Site No. 1

This site is Tocated north of the patrol road turn-around along
the shoreline of the St. Johns River, at grid coordinates A-11, 8-11, and
B-12. This area has been used perjodically for the disposal of construction
debris in order to reclaim Tand and provide shoreline protection. The site
contains rubble, consisting mostly of concrete and asphalt (see Photograph
6.6-1). The site is approximately 50 feet wide by 300 feet long. The
specific date(s) of disposal and quantities disposed were not available.
The site is now covered with vegetation with no visible environmental im-
pacts. 0Only inert materials, which pose no threat to the environment or
human health, were identified at this site. Therefore, a Confirmation Study
is not recommended.

6.6.2 Present Firefighting Training Area, Site No. 2

_ This site is located in the immediate vicinity north of the sewage
treatment plant at grid coordinates 0-10. The site -occupies an area appro-
ximately 100 feet wide by 100 feet long and contains junk vehicles which are
used for firefighting training. These vehicles are ignited using JP-5 or
waste ofl as fuel. This area has been used for training from 1966 to the
present. It has been estimated that approximately 6,000 gallons of fuel
have been burned at this site annually. The area immediately surrounding
the junk vehicles shows visible evidence of fire damage. Although there is )
a potential for ligquids discharged to the ground to migrate offsite, the il

gquantities are small and the associated risk minimal. Therefore a Confirm- .
ation Study is not recommended.
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_ Photo 6.6-1

Site 1 Patrol Road Turn-Around
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6£.6.3 Sludge Disposal Area/Sewage Treatment Plant Area, Site No. 3

This site is located just north of the sewage treatment plant at
grid coordinates D-10 (Figure 6.6-2). The dimensions of the sludge dump
area are approximately 15 acres. Approximately 20,000 tons of sewage sludge
containing toxic metals were dumped here from 1962 to 1980. However, the
sludge is not hazardous under RCRA regulations, (see EP toxicity test data
Appendix C). This site does not pose a potential threat to human health and
the environment and therefore is not recommended for a Confirmation Study.

6.6.4 Pine Tree Planting Area, Site No. 4

This site 1is located approximately 200 feet southeast of the
sewage treatment plant chemistry labeoratory, Building No. 261L at coordin-
ates E-10 (see detailed Figure 6.6-2). Until 197% this area was reportedlv
used for the disposal of paint shavings, sewage sludge, asbestos, oil and
other petroleum products. Inspection of the area yielded visual confirma-
tion of paint shavings. Paint shavings were identified throughout the area,
approximately 1 acre. Sewage sludge was identified in an area approximately
100 feet long by 100 feet wide. Heavy metals from this site may possibly
migrate into the potable water supply. Therefore, this site is recommended
for a Confirmation Study.

6.6.5 Shoreline Fill, West of Fuel Barge Dock Site No. 5

This area, used in the 1940s, is approximately 200 feet wide by
600 feet Tong and is located at grid coordinates C15 and 16. Visual inspec-
tion revealed that the materials disposed in this area were largely concrete
runway debris. Because there is no evidence that the hazardous materials
were disposed of at this site a Confirmation Study is not recommended.

6.6.6 Fuel Farm, Site No. 6

A fuel leak (No. 6 fuel 0il) occurred in a pipeline at a connec-
tion to a buried tank. An unknown quantity of fuel leaked into the under-
ground concrete lined "steampit" which is located at the watertable. There-
fore the pit contains a quantity of water at the invert Tevel for its entire
length. The oil was reported to have floated on the surface of the water in
the pit, and to have been contained within the concrete pit. After this was
. discovered, all the oil was pumped out. Because the 0il was contained in
the "steampit" and subsequently removed, a Confirmation Study is not
recommended.

6.6.7 JP-4 Explosion and Roof Collapse, Fuel Farm Area, Underground
Tanks, S1te No. /

This area is located west of Catapult Road at coordinates E-15,
Reportediy explosions involving underground tanks occured in this area in
1978 and 1979. The explosion and fire in an underground tank in 1978 re-
sulted in pumping of the residual fuel, not consumed by fire, into tank
trucks and hauling it off-site for disposal as waste oil. Because the fuel
was contained in the tank and subsequently removed, a Confirmation Study is
not recommended.
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£.6.8 Vacant Lot, Fuels Farm Area, Site No. 8

This area (200 feet X 100 feet) is located adjacent to the east
side of Catapult Road at coordinates E-16 (see detailed Figure 6.6-3). As
indicated by an aerial photo dated September 1976, the area was used for
parking aircraft (approximately 5 fighter planes). Inspection of the site
revealed four piles (possibly abrasive blast grit) and two disintegrated
plastic bags of fine granular materials. Due to the minimal quantites at
this site, this site has not been recommended for a Confirmation Study.

6.6.9 01d Disposal Area (East of Fuel Farm), Site No. 9

This site is approximately 200 feet wide by 400 feet long and
located east of Catapult Road along the shoreline of the St. John's River at
grid coordinates E-16 (See Photograph 6.5-2 and detailed Figure 6.6-3).
This site contains garbage, construction debris, and a few 55-gallon drums.
This material was disposed for approximately one year during the vears
1977-1978. Soil tests conducted in this area have shown high chromium
levels, indicating that industrial wastes (i.e., chromium sludge) may have
been disposed in this area. Que to the level of toxic chromium and hydrolcg-
ical conditions conducive to migration, this site 1s recommended for a
Confirmation Study. '

6.6.10  Building 119 (A-T), Site No. 10

Approximately 600 gallons of hot stripper, MIL-R-81835 or Turco
3823 are currently stored in an underground steel tank (capacity 25,000
gal.) in the vicinity of Building 119, at coordinates G-15. The contents of
the tank are intended to be disposed of offsite by contract. This tank is
used for the temporary storage of hazardous waste and while there is a po-
tential for leakage there is no evidence to support that this has occured.
As such, the tank does not currently classify as a disposal site, conse-
quently a Confirmation Study is not recommended.

6.6.11 Hangar Building 101, Site No. 11

The floor of the main hanger section of Building 101, coordinates
H-13,14, is constructed of steel plates over steel beams (Figure 6.6-4).
Reportedly unauthorized disposal of waste solvents and other materials below
the old floor boards occurred for many years. Approximately 2,000 gal. of
solvents may have been disposed, (assume 1 gal per wk over 40 yr. period).
In 1975 a fire broke out below the steel plates (Figure 6.6-5). Infiltra-
tion of waste sclvents and other flammable liquids from deteriorated indus-
trial sewer Tines or disposal may also be responsible for the presence of
flammable materials under the hanger floor. Information about specific
waste materjals was not available. However, any chemical used in Building
101, such as TCE and oils, might potentially reach this area. The quantity
of materials spilled may be significant and therefore, this site is recom-
mended for a Confirmation Study.

In addition, a spill of more than 150 1b of mercury also occcurred
in the "old pump shop" in Building 101 (coordinates H-14). Although most of
the spilled mercury was removed and sent for reclaiming, reportedly some was
not removed and remained at the site.
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Photo 6.6-2

Site 9 - 01d Disposal (East Fuel Farm) Area
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Figure 6.6- 5 Fire Caused by Flammable Wastes Under Hangar 101 floor
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6.6.12  01d Test Cell Building, Site No. 12

Reportedly there are interconnections of the storm and san1tary
sewers with the building roof drains and the industrial sewer system in the
old test cell area, Building 101 k (coordinates H-14) (see detailed Figure
6.6-4). In addition, it was reported that numerous spills of chemicals from
ruptured or rusted drums occurred at this site. Que to the quantity and
toxic and reactive nature of the materials used at the site, this site 1is
recommended for a Confirmation Study.

6.6.13 Radium Pajint Waste Disposal Pit, Site No. 13

The area north of Building 167 coordinates H-14 was used for the
disposal of radiocactive radium paint waste from aircraft instrument dial
painting operations which took place at NARF during World War II and con-
tinued until the late 1950's. These wastes were disposed into a burial pit
approximately 40 ft by 50 ft by 0.7% ft deep and contained the paint wastes
mixed with sojl. This site was excavated in the late 50's. At the time of
excavation, radioactivity readings at the surface taken with a radiation
survey meter were in the range of 3 to 5 mR/hr above background. The con-
taminated soil was moved to another site (see Radiocactive Waste Fill Area,
Site No. 18) described later in this section.

It s unlikely that this site was used for disposal of other
radioactive wastes. At the time this site was used, the only other radio-
active materials which were disposed of at NARF were electron tubes from
aircraft exciter systems and drogue Tights, used for night-time aircraft
refueling. It was common practice to pack these items 1n 5 gallon cans,
fill the cans with cement, and dispose them at sea from aircraft. Because
the hazardous materials were removed and no residual contamination has been
detected, this site is not recommended for a Confirmation Study.

6.6.14 Battery Shop, Site No. 14

The battery shop is located in Building 125 at coordinates I[-14
(see detailed Figure 6.6-6). The shop contains a seepage pit where waste
acids from Tead-acid batteries were disposed. Approximately 100 gallons of
waste were dumped annually from 1959 to 1982. [Due to the guantity of wastes
disposed, disposal method, and hydrogeological conditions in the area this
site is recommended for a Confirmation Study.

6.6.15 Solvent and Paint Sludge Disposal Area (NARF), Site No. 15

This area approximately 100 feet by 100 feet is located along the
eastern side of Building 970 (see detailed Figure 6.6-7). The area was used
for disposal of solvents and paint sludges as recently as 1978. A 1973
photograph (Figure 6.6-8) shows the lack of vegetation in large patches
where the soil is caked and cracked. Another photograph showed a white
residue on the soil. The soil was tested by the Materials Engineering
Laboratory and reportedly showed presence of "solvents of all types'.

This area was used for the disposal of waste solvents and paints.
Based on current operations, it is estimated that up to 2,000 gallons of
these wastes were disposed of at this site annually for approximately 36
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Figure 6.6-8 Area near Building 970 where solvents and paint sl udge xowm_&nn@m,ﬁ.
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years. This site is characterized by large quantities of hazardous mater-
ials and hydrogeologic conditions conducive to migration off-site. There-
fore, this site is recommended for a Confirmation Study.

6.6.16 Storm Sewer Discharge - Black Point, Site No. 16

: The storm sewer runs along buildings 101, 50, 795, coordinates J,
K-15 and discharges at Black Point (see detailed Figure 6.6-9). There has
been a re-occurring discharge of JP-5 fuel and oil which are believed to
come from a fuel tank overflow in the vicinity of test cell 12, and possibly
a variety of other sources in the NARF area. An oil boom was installed at
the outfall to contain the oil (see Photograph 6.6-3). Qver the years
various chemical wastes  from NARF were reportedly disposed of by discharge
into the storm sewer system, eroded the sewer and leached into the ground.

t is difficult to estimate the veolume of material disposed of in this way,
but it is likely that a variety of chemical wastes may have been disposed/
spilled on the ground and since have migrated back into the storm sewer. The
storm sewer acts as a conduit to the St. Johns River. The possible dis-
charge of toxic materials through the storm sewer to the St. Johns River
poses a potential threat to human health and aquatic life in the river.
Therefore, this site is recommended for a Confirmation Study.

6.6.17 Glass Bead Disposal Area, Site No. 17

This area is located approximately 10-15 feet from the shoreline
at grid coordinates J-12 (see detailed Figure 6.6-10). The area was used
for the disposal of spent glass beads used in the abrasive blasting opera-
tions conducted at NARF (Code 93112). Disposal of the spent glass beads in
this off-shore area was started 1965 stopped in January, 1981. There 1is
visible evidence of a "glass bead bar" that has been c¢reated as a result of

off-shore dumping, (see Photograph 6.6-4).

NARF personnel report that approximately 400,000 1b. of the glass
beads is used per year, and it can be expected that 80% (approx 300,000 1b.)
per year may have heen disposed at this site. The glass beads contain
cadmium, chromium, nickel and lead. Table 6.6-2 presents the metal analysis
of a sample of "wet process" bead biasting material. The blasting beads are
considered a hazardous waste according te RCRA regulations, by virtue of the
EP Toxicity test results (Table 6.6-3). Because of these results and be-
cause a large quantity was disposed of here a Confirmation Study is re-
commended.

Currently the glass beads used for blasting are stored in bags
inside an aircraft maintenance building. The spent beads that are contamin-
ated with cadmium are stored in drums and removed by a private contractor
for disposal off-site.

6.0.18 Radjoactive Waste Fill Area, Site No. 18

Radioactive radium paint wastes from aircraft instrument dial
stripping operations at NARF during and after World War II were placed in a
burial site (Site No. 21) in the NARF until the Tlate 50's. When this opera-
tion ceased, the site was excavated, as described in Section 6.6.17. The
contaminated soil, approximately 1500 cubic feet, was disposed of at a site
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Phota 6.6-4

Site 17 - Glass Bead Disposal Area




Parametar

Cadmium
Chromium
Copper
Nickel
Lead

TABLE 6.8-2

Chemical Analysis* of NARF Glass Bead
Blasting Material (Wet Process Waste)

Oried Solid Phase (mg/g) Liquid Phase Only (mg/1)

120 0.61
220 0.01
10 0.01
670 0.55
460 0.95

*Analysis performed by Materials Engineering Division Laboratory, NARF,

March 25, 1981.




Parameter

Chromium
Cadmium
Nickal

TABLE 6.6-3 .

EP Toxicity Test Results* For Glass Bead Blasting Material

EP Extract Maximum
Concentration (mg/q) Concentration®
0 5.0
11 1.0
2.4 -

*Source:

*Analysis
May 15,

Federal Register 45, No. 98 May 19, 1981, pp. 33122 - 33133.

performed by Materials Engineering Division Laboratory, NARF,
1981.
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near the shoreline in the vicinity of the present Marina No. 1 (coordinates
J-12), This area was originally at water level, but was built up 3 to 5 ft.
by the fill material. When excavated, radiation measurements of the sofl
(using a radiation survey meter) were reported1y 3 to 5 mR/hr. At the time
of the site visit, surface measurements of radiation using & survey meter
(NUCOR CRM 585 with CP 595 probe) were not significantly above background
readings (0.15 mR/hr). The site has already been cleaned up and so poses no
threat to human health or the environment, and therefore a Confirmation
Study s not recommended.

6.6.19 01d Gas Station, Site No. 19

The old gas station Building 48 located at coordinates J-12 is

currently the base garden center (see detailed Figure 6.6-10). The site con-

tains two abandoned buried gasoline storage tanks and is in close proximity
to the potable water well which was abandoned. There is a possibility that
the abandoned gasoline tanks may be leaking gasoline into the ground where
conditions are conducive to migration. Therefore, a Confirmation Study is
recommended.

6.6.20 Solid Waste Incinerator, Site No. 20

The s01id waste incinerator, Building 952, is.located at coordi-
nates I-10. The ash and solids are taken to the Clay County Landfill.
There is no evidence of hazardous wastes either spilled or disposed of at
this site. Therefore, a Confirmation Study is not recommended.

6.6.21  Golf Course, Site No. 21

The pesticides Dazonon and "Roundup" are occasionally applied to
the golf course greens to control moles and crickets. On 30 April 1979
these pesticides were applied to the greens. 0On 6 May 1979 a fish kill
resulted following several days of rain. The fish kill in Casa Linda Lake
Tatar was attributed to runoff of pesticides, specifically Dazonon, into the
Take. This was an ijsolated incident. No further environmental damage was
detected, therefore a Confirmation Study is not recommended.

6.6.22 "Ft. Dix", Site No. 22

The area known as Ft. Dix was reported to be used as a small arms
ammo disposal area for target or skeet range. This area's dimensions are
approximately 100 feet by 100 feet, and is located at grid coordinates K-7.
There was no visible evidence of disposal during the site inspection.
Because there 1is no substantiated evidence of disposal of hazardous mate-
rials, a Confirmation Study is not recommended.

6.6.23 01d Skeet Range, Site No. 23

In an area adjacent to the golf course, coordinates L-8&, cinder
piles and disturbed ground (indicating a possible disposal area) were
identified. This area, which appeared to be an old sand pit, is approxi-
mately 300 feet long by 100 feet wide. Also observed were a few empty drums
and engine containers that were pushed over an embankment and two (2) 2-inch
white PVYC standpipes. This site has not been recommended for a Confirmation
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Study because only inert wastes were identified, and there is no evidence of
hazardous materials disposal.

6.6.24 Scrap Metal Disposal Area, Site No. 24

The scrap metal disposal area is located adjacent to Building No.
497 at coordinates M-10. A new training center for housing management is
being constructed at this site. There is scrap metal piled in the area
along with assorted junk truck parts and empty drums, (see Photograph
6.6=5). There is no evidence of waste burial at the site, and excavation of
soils for foundations yielded no evidence of contamination. QOue to the
types of materials disposed at this site and lack of evidence of soil
contamination, a Confirmation Study is not required at this site.

6.6.25  Building No. 2038, Site No. 25

This area, adjacent to Building 2038 located at coordinates 0-10
wiiSuSEd for the storage of hospital wastes containing radioactive iodine
(7="1) and other radjoisotopes. The site was cleaned up by a contractor,
surveyed, and determined to be free of radiation.

Since 1979, as many as 25 barrels per month12 these wastes, each
containing approximately 500 to 700 microcuries of I when fresh, were
being generated. A total of approximately 300 barrels required offsite
disposal. This disposal took place in June 1982, under the direction of
Radiological Affairs Support Office (RASQO). The empty barrels were left at
the site. A Confirmation Study is not recommended for this site.

6.6.26 01d Main Registered Disposal Area Site No. 26

This area, located at coordinates N&J-8 and 0-7&8 was used for the
disposal of a variety of wastes including waste solvents and waste oils.
Before 1940, the site was a vehicle graveyard. From 1940 to 1968, the site
was operated -as the NAS disposal area for trash, garbage, demolition and
construction debris and waste oil. These wastes were burned at the edge of
trenches and pits with the remains bulldozed inte the trench and pits and
coverad. Air pollution control requirements halted burning and the wastes
were then hauled off-site by contract. However, waste oil continued to be
dumped in pits, and the NARF disposed of paint waste and solvents in a
adjacent slurry pit. The site was officially closed January 15, 1979.

A portion of the disposal area was also used for the disposal of
low level radicactive wastes during World War II and until approximately
1955. A report from the Commanding Officer of the Naval Civil Engineering
Laboratory (Port Huememe, CA) dated February 1, 1973, described the radioac-
tive waste as “radium-contaminated paint stripper, in vials." Instruments
with radium dials and other Jlow-level radiocactive wastes were probably
disposed there, according to other reports. Although the. radiation Tevels
measured at the time were not considered "high enough to cause ambient
problems” (see report), there was concern that "if one of the vials should
be picked up and carried, or if some of the contents of the vials should be
accidently (sic) ingested, an unfortunate incident could occur." Therefore
it was decided to decontaminate the area. The following description taken
from a memo from the station safety manager to the commanding officer dated
31, July, 1973, provides an account of the cleanup.
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Photo 6.6-5

Site 24 - Scrap Metal Disposal Area
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Radioactive radium paint waste accumulated from aircraft
instrument dial stripping operitions in the Qverhaul and Repair
Department (now NARF) during and after World War II. The waste
was bured in a remote area of the station dump (until approxi-
mately 1955) and the burial site was enclosed with a fence and
posted with "Radioactive Materials" warning signs. After 1955,
radicactive waste disposal was accomplished in accordance with
Atomic Energy Commission Regulations under the technical direction
of Mr. R. E. Byrd, Industrial Hygienist.

Plans for an enlisted personnel housing development, to
be Tocated hear the station dump, were completed in FY73; conse-
quently, a decision was made to excavate and dispose of the accu-
mulation of buried radicactive waste. A request for funds to
implement the disposal project was submitted to the Pollution
Abatement Control Agency and $30,000 was allocated for this pur-
pose. A request was then submitted to the Radiological Affairs
Support Office (RASQ), Ft. Balvoir, Virginia, for assistance in
the waste disposal project. Mr. Gene Hendrix, SW2 R. H. Quest and
HM1 G. M. Jones were assigned to supervise excavation and pack-
aging the waste. Also assigned to work in the project were the
following NAS JAX Public Works employees: Mr. R. J. Wilson,
Supervisor, Mr. J. J. Arnold, Heavy Equipment Qperator and Mr. H.
H. Cohens, Mr. S. Canady, Mr. D. M. McNair and Mr. N. Moxon, all
Laborers.

. The RASQ Team arrived at NAS JAX on 11 May 1974 and the
project was begun. The station furnished coveralls, rubber boots/
gloves and dust respirators for the workforce; however, the dump
area was very wet and RASO technicians did not require the use of
respirators. Mr. Byrd obtained air flasks and collected breath
samples of RASO personnel, six Public Works employees and himself,
prior to excavation of the waste. Dirt within the burial site was
excavated to the depth required to remove the radicactive contami-
nation and the waste was packaged in 55 gallon steel drums. The
drums were sealed with 1ids secured with bolted lock rings. Five
hundred and one drums were filled, sealed and loaded on wood
pallets, labeled with "Radioactive Materials, Low, Specific Acti-
vity: decals required by the Interstate Commerce Commission, and
left inside the fenced dump area to await award of the disposal
contract. Several drums were weighed and the total weight of 501
drums was estimated at 353,205 pounds.

A contract to dispose of the waste/dirt at.Barnwell,
South Caroline was awarded. The first load of waste was shipped
on 8 July 1974 and the last Toad left the station on 22 July 1974.
Total cost of the contract was $15,400., according to P. W. Main-
tenance Control Director.

Mr. Oakley called the Safety Manager on 23 July 1974 to
inguire about contents of the drums in that water spilied out when
the drums were removed from the R.R. cars. Mr. Hendrix return
call on 24 July 1974 indicated that water which spilled out the
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drums contained radicactive particles, which according to radiac
instrument reading taken by Mr. QOakley, were insignificant for
harmful radiocactive eXposure.

The Safety Manager and N.R.M.C. Industrial Hygienist
jointly monitored the disposal project to insure incorporation of
safety practices and expeditions removal of the waste from this
activity. In essence, a confirmation study has already been
completed for this site.

6.6.27 PCB Storage Area, Site No. 27

This area, approximately 100 feet by 100 feet is located at co-
ordinates 0-7&8, and was used for the outdoor storage of transformers con-
taining PCB's. The transformers were vandalized 1in 1978 resulting in the
spillage of transformer fluids on the ground. The transformers were removed
and the PCB contaminated soil removed and disposed. The site was secured by
an 8 foot chain 1link fence which has subsequently been taken down. A
Confirmation Study has already been completed for this site.

6.56.28 Fire Pit, Site No. 28

This site was a former firefighting. training area. The fire pit
is located in the vicinity of Building 842 at coordinates R-3. Approxi-
mately 5-10 gallons/day of waste oil was placed in the pit and burned from
1946 to 1952. There was no visible evidence of the pit during the site
survey and no conclusive evidence of disposal without burning. Therefore, a
Confirmation Study is not recommended for this site.

6.6.29 Organic Disposal Area Site No. 29

The organic disposal area located at coordinates 0&P-3 has been

used for the disposal of organic debris (wood, grass clippings, etc.)
However, inspection of the site yielded evidence of crushed drums (approx-
imately 1 dozen), construction debris, discolored soil piles, scrap metals,
and PVC cases. Reportedly materials other than organic debris have been
disposed in this area in the past. However, quantities, types of wastes and
dates were not obtainable (see Photograph 6.6-6. There is also an area
approximately 50 feet wide and 5 feet high containing c¢reosoted wood blocks.

In addition, the disposal area may have previously been used as a
borrow pit. The disposal area is approximately 200 feet wide by 1,000 feet
long. This side does not pose a threat to human health and the environment.
As a consequence, a Confirmation Study is not recommended.

6.6.30 01d Drum Lot, Site No. 30

This site, located at coordinates 0-3, was used for the outdoor,
unprotected storage of drums containing raw products (see detailed Figure
6.6-11). The drums were stored on Marsden Matting. Approximately 10,000
-drums were stored at this site from 1955 to 1967. Although there is no
vigible evidence of environmental impairment at this site, it was reported
that from time to time drums containing hazardous materials corroded and
leaked their contents onto the ground. Surface soils in the area were re-
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Photo 6.6-6

Site 29 - Organic Disposal Area
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cently tested for PCB contamination. Test results were negative. This site

~is characterized by hydrogeological conditions conducive to migration, a

residential area with water supply .wells within 1/2 mile, and the possi-
bility that drums containing hazardous materials leaked their contents onto
the ground (approximately 10 drums per year for 12 years). Therefore, this
site is recommended for & Confirmation Study.

6.6.31  Asphalt Mix Area, Site No. 31

This site is located at coordinates N-4 adjacent to the contract

. garbage hauler truck maintenance area. The area is presently used by the

public works department for storage of equipment, materials, and junk vehi-
cles. Leaking drums containing asphalt mix materials were reported to have
been stored in this area. There.is no visible evidence of contamination.
Because of the small gquantities and characteristics of asphalt mix materials
stored here, this site is not recommended for a Confirmation Study.

6.6.32 Base Landfill Site Na. 32

The old base Tlandfill is Tocated at coordinates M-4. This area
was used during the 1960's for disposing of soil, refuse and construction
debris and junk vehicles. This site covers approximately 2 acres. A por-
tion of this area is presently used for the .collection (in dumpsters) of
large household refuse (i.e., appliances). This site has not been recom-
mended for a Confirmation Study. The wastes identified are not hazardous
and pose no significant impact to human health or the envircnment.

6.6.33 Base Service Station, Site No. 33

The base service station, Building 429, is located at coordinates
J=5. There has been a problem with dasoline leakage from this station as
recently as June, 1982. Gasoline vapors were detected in sewer lines within
a 9 block area of the station at an explosion index of 100%. The total Toss
of fuel was approximately 2,000 gallons. THe problem was greater at this
area because this area is at the end of a small sewer line. Therefore, Tow
wastewater depths in the line permitted increased movement of fuel into the
line. A nearby groundwater monitoring well 27 ft deep yielded no odors upon
inspection, (see Photograph 6.6-7). The source of the problem has been
identified and work was underway to correct this problem at the time of the
site visit, therefore, a Confirmation Study is not recommended.

6.6.34 01d Transformer Storage Building, Site No. 34

Building 525 (coordinates J-6) was formerly used to store trans-
formers. This building and the adjacent building (No. 951) today serve as
the base commissary. Building 525 was originally a warehouse. According to
interviews with base personnel, the building was completely remodeled when
it was converted to a commissary in 1978. There is no evidence of hazardous
materials remaining at this site, therefore a Confirmation Study is not
recommended.
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Photo 6.6-7

$ite 33 -~ Base Service Station Ongoing Remedial Action
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6.6.35 Temporary PCB Storage Area, Site No. 35

The temporary PCB storage area, Building 480, is located at co-
ordinates H=-11. This building was inspected in July, 1981 by the EPA and
approved for temporary storage of PCB's. In 1980, a contractor removed
asbestos pipe insulation from a building in NARF, and deposited the asbestos
in Building 480. The contractor was later required to remove the bulk
material and decontaminate the building after dust samples indicated that
the area was contaminated. Since the building was cleaned up, it is not
expected to pose a current health or environmental problem. Therefore, a
Confirmation Study is not recommended for this site.

6.6.36 Dewey Park, Site No. 36

This area is located west of gate 3 south of the Dewey Park water
Plant at coordinates H-3&4. The site contains construction debris and
materials from fire damaged buildings. The site occupies an area approxi-
mately 2 acres in size in a clearing in a wooded area. Access to this area
is through Dewey Park; however, the site spans the border of Navy Property.
The site contains inert materials and therefore has not been recommended for
a Confirmation Study.

6.6.37 Power Barge, Site No. 37

This site is located at coordinates R-8. Reportedly, an explosion
of a transformer had occurred on the shore in the vicinity of the power
barge dock when the barge was in operation. Investigation of this issue
revealed that all transformers were located on the barge and that no explo-
sions were reported., Therefore this site is not recommended for a Confirma-
tion Study.

6.6.38 Torpedo Rework Facility, Sita No. 38

This site is located within the restricted magazine area boundary
of the base. Interviews with base and Ordnance Environmental Support Office
(0ESQ) personnel revealed that approximately 1, 55 gallon drum per day of
solid waste materjals (i.e. rags, gloves containing Otto Fuel) was generated
per day. They indicated that drums containing waste have always been dis-
posed of off-site. Therefore, this site is not recommended for a Confirma-
tion Study.

Naval Fuel Depot

Five potential contamination sites were identified during the
investigation at the Naval Fuel Depot, Jacksonville, Florida during the
on-site visit of the IAS. (Figure 6.6-12, Table 6.6-4)

£.6.37 Sludge Weathering Area and Slurry Pit, Site No. 1

This site is located adjacent to "C" Road due south of facility
42, Bottom sludge and rust removed from fuel tanks during cleaning were
spread over the weathering area and tilled into the soil in accordance with
API Pubiication 2015A (see photogiraph 6.6-8). Washwater generated during
tank cleaning was pumped into the slurry pit. This practice was conducted
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TABLE 6.6-4
Potential Contamination Sites at NFD Jacksonville

Site No. Description

Sludge Weathering Area and Slurry Pit
STurry Pit/Sludge Trench Tank #21
STurry Pit Tank #20

STurry and Burn Pit

Q1d 011 Pond and Land Disposal Area

Ul L
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Photo 6.6-3

Site 1 - Sludge Weathering Area and Slurry Pit
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from 1976 to 1979 with approximately 10 bbls of TEL (tetraethyl lead) con-
taminated sludge from the aviation gasoline storage tanks disposed of in
this area. The types of fuels that were stored in these tanks included,
AVGAS, JP 4,5, and 8 and Navy Special. This is approximately 40 feet wide
by 80 feet long and approximately 3 to 5 feet deep. The sludge weathering
area is completely covered with vegetation. The slurry pit area is nearly
void of vegetation. Due to the small quantities of waste involved, this
site 1s not recommended for a Confirmation Study.

6.6.38 STurry Pit/Sludge Trench Tank #21, Site No. 2

This site is located southeast of facility 6 inside the dike area
surrounding Tank #21 (see photograph 6.6-9). A slurry pit and sludge
trench, were excavated and all bottom sludge, rust and washwater generated
by tank cleaning was pumped into them. This practice was conducted from
September 1954 to October 1954. Approximately 6 bbls of TEL contaminated
rust and sludge from an aviation gasoline storage tank was disposed of 1in
these areas. The slurry pit was approximately 10 feet wide by 10 feet long.
The sludge trench is approximately 3 feet wide by 20 feet long. Due to the
small quantities of waste involved, a Confirmation Study is not recommended.

6.6.39 Slurry Pit Tank #20, Site No. 3

This site is located northeast of facility 5.inside the dike area
surrounding tank #20 (see photograph 6.6-10). The slurry pit was excavated
and all bottom sludge, rust and washwater generated by tank cleaning was
pumped into the pit. This practice was conducted from September 1954 to
October 1954. Approximately 8 bbls of TEL contaminated rust and sludge from
an aviation gasoline storage tank was disposed of. The slurry pit was
approximately 10 feet wide by 10 feet long. Due to the small quantities of
waste involved, Confirmation Study is not recommended.

6.6.40  Slurry and Burn Pit, Site No. 4

This site is located due east of Fifth Street in the general
vicinity of facility 3 -(see photograph 6.6-11). The slurry pit was exca-
vated and all bottom sludge, rust and washwater generated by tank cleaning
was pumped into the pit. OQOccasionally, off-grade petroleum products were
disposed of and burned in the pit. Station generated trash was also dis-
posed of at this site and routinely burned in the burn kettle. This prac-
tice was conducted from 1965 to 1967. Approximately 8,000 bbls of Navy
special fuel and water, from off-spec NSFQ, 20 bbls of TEL contaminated
sludge and rust from aviation gasolinme storage tanks, and an unknown quan-
tity of trash, cans, paper, etc., from the Naval Fuel Depot were disposed of
at this site. The slurry and burn pit was approximately 30 feet wide by 50
feet Tong. Visual inspection revealed disturbed ground and the burn kettle.
No visible evidence of waste 0il, sludge, trash or hazardous materials was
found therefore, a Confirmation Study is not recommended.

6.6.41 01d 0il1 Pond and Land Spreading Area, Site No. 5

This site 1is located due east of Fifth Street in the general
vicinity of facilities 3 and 4, (see Photograph 6.6-12, .Figure 6.6-13). The
old pond area was excavated and diked in the 1950's. In 1964 a hurricane
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Site 2 - Slurry Pit/Sludge Trench Tank #2l
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- Photo 6.6-10

Site 3 - Slurry Pit Tank #20
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Photo 6.5-11

Site 4 - Slurry and Burn Pit
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Photo 6.6-12

. Site 5 - 01d 0i1 Pond and Land Spreading Area
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damaged the dike and resulted im oil Tleaking out. Through 1967 approxi-
mately 8,000 bbls of contaminated fuel o0il from an aircraft carrier were
disposed of in this area along with garbage, wood, etc. In 1965 the pond
was filled with soil using a bulldozer. Subsequent to 1967 approximately
5,000 gallons of JP-5 fuel mixed with TEL sludge from cleaning tanks was
disposed of in this area. In 1971 the area was regraded with oil/sludge
contaminated soils spread over a Jlarger area. The dimensions of the site
are approximately 100 feet wide by 500 feet Tlong by 1 foot deep. Aerial
photographs dated Nov. 3, 1960 show the o0il pond. The pond was approxi-
mately 200 feet long by 100 feet wide. Due to the sandy dredge spoil
materials Tocated in this area fuels and oils may migrate to the St. John's
River via groundwater. Therefore this site is recommended for Confirmation
Study.



APPENDIX A
DOCUMENTATION IN SUPPORT OF GEOLOGY, SOILS AND HYDROGEQOLOGY SECTIONS
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APPENDIX 1.1
Preliminary Assessment

(The Initial Assessment Study serves as the
Preliminary Assessment for the Site)
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- Appendix A ~1

NAS Jacksonville
. Air, Water Pollution Sampling Locations
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NATIONALE POLLUTANT

DISCHARGE ELIMINATION SYSTEM (NPDES) SAMPLING POINTS

1. Sampling point (T01

?

is located at the outfall where Birmingham Avenue

crosses the creek southwest of Building 964.

2. Sampling point [T02

is located at the aoutfall wnere Birmingham Avenue

crosses the creek southeast of Building 964,

3. Sampling point 1T03
crosses the storm sewer

L. Sampling point ITOA
Black Point Qutfall,

5. Sampling point [TQ5
Black Point Qutfall.

Szmpling peint ITQE

121,

7. Sampling point 1707

the oxidation pond.

is located at the outfall where Birmingham Avenue
west of Building 127.

is located in the west line of the storm sewers at

is located in the east line of the storm sewers at

N
in
'R
[&]
~iy
11
L
a
o

is located i tha bosthouss cusfall w

is located at the outfall where Mustin Road crosses

. the creek south of Building 845.

8. Source sampling point IS0l is located in the discharge line coming from
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Burns and McDonald Soils Report
Naval Air Rework Facility
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INTRODUCTION

A subsurface investigation was performed for *the proposed Plating and Cleaning
FTacility for the Naval Air Rework Pacility, located omn the Naval Air Statiom in
Jacksonville, Florida as shown on the Boring Location Plan, Tigure 1, (see back

rocket).

The subsurface investigation was conducted in +wo phases. The first phase
congisted of drillipg five borings orn August é, 1980. In this initial phase the
vorings were located, drilled and logged by Pittsburgh Testing Laboratory
personnel. The second phasge, which consisted of three borings, bggan on Mérch
13, 1981 and was completed on March 14, 1981. The borings for the second chase
were located and logged by 2 Burns & McDomnell engineer. A duplicate seft of
logs for the three latter borings also was prepared bty Pititsburgh Testing
Laboratory personnel. A laboratory testing program was assigned by Burans &
McDonnell for the 20il samples obtained from the second phase borings. The
laboratory tests were performed by Pittsburéh Teating Laboratory, between March

14 and April 14, 1981.

* % ¥ * #
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PART I

PURPOSE AND SCOPE

The purpose of the-investigation was to obtain information about <he
composition, classification, and engineering characteristicas of the subsurface

,

the propesed facilify. The invesiigation was cornductad

iy

matarials at the site o
solely to provide data necessary for design purposes. Note, it should be
recognized by the reader that fthe information contained herein may not be
directly applicable to all ftypes of construction activities. Therefore, it is
reconmended that a Geotechnical Zngirneer be consulted for advice in-applying

this data.
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PART II

SITE CONDITIONS

A. FIZLD INVESTIGATION

Tight soil borings were drilled at the approximate locations sheowm on the
Boring Location Plan, Figure 1. In each boring, ceontinuous sampling was
performed from the ground surface to a depth of ten Iset. 3Below a depiid
of ten feet, samples were taken a% five foot imtervals to the completed
depth of the boring. These‘samples were taken using a Standard

Penetration Test split-spoon sampler driven according to ASTM D1588.

The first phase of the subsurface investigation was conducted solely by
Pittsburgh Testing Laboratory persomnel. During this phase Borings 3-i
through B-5 were drilled to depths ranging from 28 to 30 feet. 3elow a
depth of ten feet, the borings were advanced between samples using a

hollow stem auger with an outside diameter of six inches. The complete
subsurface report for the first phase as prepared by Pittsburgh Testing

Laboratory personnel is contained in Appendix A of this report.

The second phase of the subsurface investigation was drilled alao 37
Pittsburgh Testing Laboratory, but: an engineer of Zurns & McDomnell
observed the drilling and logged the torings. During this phase, btorings
2-6. B-7, a2nd 3-8 were drilled *o depths ranging from 45 to 70 feet.
Tifty-pound Hag samples wers taken from the auger cuitings from ithe ground
. surface to a depth of five feet. 32elow a depth of *temn feet, the torTings

were advanced tetween samples using a J-inch-dizmetar tricone Tollser biz

USNFI.SI : IT7-1




and rotary wash methods. The complets subsurface report for the second
phase as preparsd by Pittsburgh Testing lLaboratery persomnel is contained
in Apéendix B of this report. The boring logs for the second thase of
drilling as preparsd by the Burns & McDonnell engineer are contained in

Apperndix C of this report.

The %worings were located in the field by taping from existing struciures.
Elevations were estimated to the nearest 1/2=-foot from a contour zmap
preparsd by Bemnett R. Watitles and Associates, Inc. of Jacksonville,
Florida. The location and elevation of the borings should be considersd

accurate only to the degree implied by the method used.

LABORATCRY TESTING

The purpose of the laboratory testing program was to obtain engineering
parameters and general soil classifications for design of the »roposed

Plating and Cleaning Facility.

Samples from the second exploration phase were selected by a Durns &
McDonnell engineer for testing by Pittsburgh Testing Laboratiory at their
laboratory in Jacksonville, ¥lorida between Mareh 14, 1G81 and April 14,
1881, The %esting consisted of nine sisve analyses (perecent passing
No. 200 sieve only), tﬁo Califoraia Zearing Ratio Testa, a2nd one szet of

At%erverz limits (Plastic and Liquid Limits).

II-2 USNFI.SI
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ned C. S0ILS ENCQUNTERED
The site for the proposed facilifty lies in the coastal plain of

a northeastern Tlorida. Little %topographic relief exists in the vicinity
surrounding the site.

23, The so0il materials encountered in %he bvorings drilled for this
inves;igation consist primarily of locse to very dense sand with some silt
and clay. Generally, these soils are classified as SP Lo SM materials

od

according *o the Unified Soil Classification System. However, some silty

¢lays and clayey =sands, classified as SC and CL materialsg, were
encountered. In Boring B-3 auger refusal was encountered by Pitisburzh

Testing Laboratory personnel at a depth of 28.0 feet. Bedrock was not

‘encountered in any of the borings observed by the Burns & McDonnell

engineer, including Boring B-7 which pemetrated +o a depth of 70 fzet.

Water level measurements at the completion of drilling were taken in each
of the eight borings. Pittsburgh Testing Laboratory personnel found *he
water level %o vary from 10.1 *o 17.4 feet below the existing zround
surface on August 8, 1580 (corresponding %o 2 zmean sea level elevation
ranging from 0.1 to 3.9 feet).' The Burams & MeDonnell engineer measured
the water level in Zorings 3-8, B-7, and 3-8. The groundwater in fthese

borings varied from 5.8 %o 11.6 feet below the existing zround

USyFI.SI II-3
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surface on March 13 and 14, 1981 (corresponding <o a mean sea lavel

elevation ranging from 6.4 to 11.7 feet).
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PART TII

ATDITIONAL SUBSURFACE INFORMATION

A request was made to the Naval Air Rework Facility foar existing subsurface
informaticn at or znear the propoae& Plating and Clearing Pgeility. In raesponse
%o *his wequest the Yaval Air Rework Tacility then provided Zurms £ McDonzell
#ith copies of nine soil borizg logs which wers made for the Jjet Ingine Tess
Cslls. These borings were drilled in an aresg locatad approximately 1,200 feet
southeast of the pfopqaéd Plating aad Cleaning Facility. Copies of hese logs
are prﬁsented.on Drﬁwing No. 5021827, entitled "Tea% Zoring Lags" prepared by
Smith & éillespie—Gatter Associates, Joint Venture, and dated April 20, 1973

(see bacik pocket).

The design studies performed in conjunction with this report for the Plating azd
Cleaning Facility are available for review at Burns & McDomrell's office ugom

aTitten requesat.

Burns & McDonnell is ot aware of any other subsurface information in the pea-
vicinity %o the provosed facility. We reccmmend *“hat requests Sor additicnal
subsurface information per<aianing *s the proposad site be dirscted o the Yaval

Air Hework Taciliss,

* * % * »

USNFI.SI IIT-1




A :
K“\\\ Steam Loop
H
o ) L North
"y
(32
B-5 B2
v g 0
| w
o
5
doer B-3
L
H
I
o Switchirg
o Statior
. 18 Building
! 1 B-4 B-1 | #7195
120 Ft. 120 Ft. 72 Ft.
— P | 3 o | e

8-15-80

JA-2771

Boring Locatlon Sketch
Plating & Cleaning Facility
NARE, Jacksonville, Fla.




i B-1 B-2 " B-3 -
SR ¢ —]
N g| |Loose 20| |Firm Fine - 44| Very Firm Clayey Fine SAND i
Fine SAND SAND with Firm Fine SAND ]
B 10 ] 15 20 virm ¥l
Clay Balls 1 .
" 10 I 13- Eﬁﬂ o Fine 8 - Loose Fine 7
i . 13 | Firm, Very 10. ﬁ_ 5 4 SAND =
I — 10 14 Clayey Fine 31 ivj .Dense Clayey 5 _] —
o L | ¢ { SAND ~"|Fine SAND : -
fs, - . e _ .
e} 18 | 28. 21_..9_ Very Firm Slightly Clayey 7]
A b "1 Fine SAND N
Eﬂ |20 hey oy o 49 I 32 bense Fin _
. I - A9+ -1 Dense Fine -
-5 Dense, )
2 Fine SAND pohoe Fine SAND
40 - 7
° ; 334 78+ 1
a1 30 | Auger Refusal at 28.0 Ft. 7
o | 36 48 —
Q . , .
a | : .
r
) i I l | | | | I | { { ] | l | |

PPOJECT
Plating & Cleanlng Facility

1SOI. PROFILE | Wi taiiiiss, el

i JOB NO. JA-2158

SCALFE: Y Tnch = 10 Pr.

et s i . -




Depth of Boring in Feet

- - B-4 ' " B-5 -1
_ 0O - . .- —]
- 18] . 20} Firm Clayey -
: 10 Loose to Firm 15 | | Fine SAND _ |

- -Fine SAND : .
10_ 14 R . B
T 14 g Loose Slightly Clayey Fine SAND _
10 9. 17 4 Firm Clayey T
- _ - Fine SAND -
- 27 V" 15 |V ]
s _ g| Very Firm to - : -
- ~-| Dense, : -
20 ' 48 Slightly Clayey 20 ]
B Fine SAND ' : |
i 7 - 9 4 !
- Loose Loose Fine SAND T
X Fine SAND .
_ 30 : 27 . 181 _lFirm Slightly Clayey Fine SAND —

N Y D DO R B W DU R D DA SN SR SR

PPOJECT -
SOJ. PROFILE | e Sacsonvinte, Fia.

JOR NO. JA-2758

(‘{\Al/:: lInCh = 10 Ft




e iy = -}

|

8 - S{CONT.)

B~ 7 (CONT)

8 - 4 (CONT)

a -~ a = ra a
[ CET .
' A | &l
V. P L o H . . T
e afz.zrg:;-y Fai w4y -“-7‘;/'” s Lame g 281 2SR L A7 L Tty
Kirony A i T - y L4 : - [ T SCL, e
P IE:) e ..‘-M-““a s L, oAl 4" g ¥ F
[T Aot d
! 1
it LA ¢ ar i
h SO T A AL Lo, . O TEN i
| al
B - 5 . R

e E T O N ]

-]

B-5

o

Er R o

EC N R LR = " ¥ IV
PRy S S D et

TR, T
e
:.-:.-n?.’:ﬂ-luj

Fa' - 3T mEee Ssr

Py e N
! ~ -t

ECE SR d’ el

=
et TANLD rwcrd 3al Ay
Loy peamy 138,

T¥ ey S DA
LQNT PRy a TF FAM T
-y

AR, Ay
Pl = - i
EadT-- B Sl
i X g

ree LAWK ety (CCL)

AT FT (SIS !

| ey S Ao el )

7 l"! AR L ITEL

— -‘//Ja s T T S
=

-,r -—\_nu At Tas 3 @-//_

}—_‘—\——;—{ ST

RS eAlD = erwe

v R 7 ol ot Ll ] . Al
e (- ‘-: '?' . - <7
i , A SOy T Y g SAD TR - ~
I:| I’“ Lo (MJ et Fl = EAED
CILAF TR oy wyppome T Ll a3 et | E g L
7 : phiepvalte-gys g = ! S e I
=IXLAN) : T
: 33" 109 VEE™ P 3 PRSPy S § S
- I_:; e gy e Sead (S | DEGEE Lo g s R 27 mrnse -
/_! LAl L 3 "i ';‘”;’w | 2an 4 L2 sute LA TR) ¥ F)
it o Ak 7
A e mﬂﬂd‘ ‘f.’: R R = - ;
| 4 /RS VELE LIS e 1o - g g -, =
T\ seniy aumy 7frz'\“" e znes e [\ .
etz | L it = 4l L AR Ly St
7 TR /45 ) v.r:r..:::..f:crr'ﬂ ~ -" Ly Sy S oo, . IR
! 25 DTy e e ul'y:;..,///ﬂ..,uv_‘l T | X8 - 38 TR Sl -
y 'U i TR Y e LY Dkt acir? e Ame Samo mitn guit
(.- e ax i St ey J5e.
r & A PR T b -’; = ™ Lty fy
/8- VEEr L — E7
T Y f-fnr Lany | 127 ": T
> ST
id Za LA 2] 5876227 J00T o aEA
g - iny S
14 T O a_sz = L d Ay
] Py Ly aridy
= Z f'm./ LA /.14-!}’
] A I
= i€
L LMEE L . rr3
LIAS T LLDIE Wiy 28 E5° 2 41T Ay on rTET - —
A i 2m) i s A'M ..ern;. rﬁq frt
e £ 6297 rac  graew =
= & Lt ir ]| s -groy sty Soaw
E=TH icar) feg.
22 T :
[ ] #rt-2r L7 k1) f_‘
kel A ap—— -4
= Li| tameg %J f= T (200X o)
i) |-
AT ArHY FiAAd O3 75: 37 g 2R
2 =7 £z - —
. ! laree |
! EILEE k- wt
; APkt K oriay ST ap] Toies evem acuss =
< a3 . arac per e |20 fim Sawd on dara v e 2amo —
23| to Afuse ooy X e St o)
T e pinw 2ANS o = eews (34) AF'T__T |
e -
- L]
hds I . I"
rr AT A LI — a4l
; Ly iy L4 FEARE A LA - gy T Y T TRt y—
e o il Tl d | L e ekl ey _1.,1
| e L | S (B o e 2
- "i Tl Ml G SRR FD) = . .
2L 127 48 LT DWT 8 |1 TR
- Py - aad 1 =
2= Saspey Jur (ham) s SR 287 YEET AFT min
- -
i ity Comv mwan | [33
He, LN Arer dmprem. anays )
! z T ._._E.ﬂ
261 A6 S TS Y SO
ATV a | 58 - 090 v oa Frvew | (1A FOE= o e 20
e A - o LY AP Py Lty W /:” :_qx‘ e Ed {";J‘}
[&n TAF (A ) ag R | A gy A, , -
. AT AerAh L 2 E
- — et .
IEZAVY] B —7 — i
""‘f“‘ ~oa a J I
S . . panE o R e py =
‘ g ey |, SRS | s
T St ’(‘3: tihentnd T ’f'—f-"};fé" Sy i
- -3 B
_'_‘:'q / rEEBETERCE :[.lr' I a'w—'-‘ .
r = b S ZAWD | Ly )
] S e e S T
i PR ¥ -
‘ 17 : i < | L e R B M ol
_.__......_r.,,,, o~ B e o e THY] R gy aicy few
ﬁ——\w;.‘r Ll Ay ) Jeo e Sl i

' gy Tommy LA
i R S WAL B N il e |

o AR, ey ey
I ‘
|
]




AT g

=

A oy

e R

= wt” fé g2 W
Aty RS

\—--———-—_.._.._.

| I iy A v

FE. . NS

et IR ALAL] | g™ 3 AT | 3aTL 1 arrkgrrD

o

B-3 B - 9 (CONT)

e N MR N LTV y -
. Frdey SO Thad T - ! Lr S &
Ay e (Im- ) ——— —
. rz;r:eu e | T Y-S IOEL o e
Ry - Y. PEY TV PR YEEY
- q - e r{:ﬁg T L | i g camp
Q2 AT vLer L o P - i
) Ry SN EasiT () 2 e soet aare —r=
P"" Ak Loy, 3L
R i - 61
; 5 A~~|’J 2, -
e 2 =N e . ..
IEE A PR Lige ”muﬂviﬁ = il LA‘F':-/'IH
i ,mu.r;.ua L‘ﬂg)”" 3 -85’ r'.rrnrvagcwsq/- [FECI ? Vd -_,.,,‘,_
! R e ] 1
o ey
Eryv) 275 )
" P :
T ey T} s ek 3 |
e G MLDy e . s A
CALD ith as iny =] Ry SRy LAy seel
L AR F R 7 Ty P )] | P e |
O AL At DA - Py p o o
AT AELL MLy Sy . PRy S TAAD TE;
(0L S b
= |
T — LR e o |
- . ot
: I LA SR L R TN B cfiv-dibyrios — o
] 222 OBy ooy Lay it LA Ty | ST [ )
: e FAuD mioh ety | Tam g ] T =) |
T Nty SD cavimy (I T, 4
: | == T ta ZELaE “ae za | * -._._._E’;: | 4 . Y PR o
T A\ SRy slaw Zdad - - T : ] TELLTY oy dacw
. 7
’ o]
! Ll
! cx 42T
| 1
]
. 28’ LIIE a2 1
: LWLy yrniy AN XAAAD | -, d
. . S A TGy ey S 2T
= h ) I ke
’ L Ar o =
: TP .0 W SR
=l W A Zesdy
- = = ram)
7,;41 . - _—— .
“Fnag| At £ A7 e Gcess -]
— S oy ; agt A3 LA v PR i I
] - e (2l ‘
|
Y b
¥ I J P
- £} vy gw oz e |79
. ] ACATE LixC gy feew T 1
T TS Xk ey Al | ad) TAkD R ——'""'gg“;"r
T 4T PR AURY L »
; e 2 il g | AT £
i 2T w7 sy | SOOI s A
H mt Beles STy o) [ B T Y T
BEA
= s SR At dcar
Ry S (o) SUBSURFACE. _EXPLORATION NOTES -
K = N
- P IV it v gy |
Wlly CLAF ST
67 GBI ALV T lamp e
Py pOreP SRRy
\ Rk Sy 2P f:,w: [
=¥ - KD AlA Ry
At D ST )
- O T LT DT O AvaAt
Akl - Ry ;:_4:;,)/ »”
ekmt e e temmerm R -
= N -T’_ T SlTALALS MAFER AT A SeSyCATED O "“"'—“’“’-L
& T ST T 3T IR g G, e Tl DLOPW AR W SXLMD SAACT LY.
' St OELANE sl TS emore e LIXTX A TWE SATES  rvaallN
! BRIV, S P0Ey pA T SRR NATTE A S  CRCOL/N TR .
b e TEre o PR i Chy e FIENG G AEK ROAAT LA
- | L Oemrm g 4 T Tl O ﬂ’:_ﬂ; T,
B -
b, ‘; RSS2 e S0k r A—f":_mw r-a;nw TALEN i TWE ELD BT v CAMUMNEERE A
AN Qv frir T M ASAUMGE TEL et OART. T, BESTES
—L | Sk T T Rk Lz
MRS —
I3 ar-am sl pmpe 2Enr
- Ll @Ry Aurw Xalvad
(.
-
T FAE P M F B it

PRl Al BV
o)

BRFRATMAGI AT Pwd #0FT  aasas FAC LiTPA PRI RS0k CARAaa S

e SOUTHERN DIVISION
= AP 5 - AN P ST Teediinrem 4 g
- et Gy Ao Seald mAVAL AR WEWOES  FACILITY JACRSee VAL FLA
— A JET ENGINE TEST CELLS
—
S TEST eOmimG LOGR
=5
T ) Sl L 8T 3021227
. canava tanre on BEZALT-TT C:Q141
— Veaws 174 P arrg QB T-CIAL ya 42 29




e m———————— e ———

sl AT Rl
Tof] Fovwenty O CANITRr LiXTD MR
5 =~
(=% L T W) _'*—‘
orvs my Ao . AT
Gonee  Ewe-ir PEIT PTCEY R O e
g£r \OF -
!
I
19 = - T
T Ly s LY Y-V S B
g =Y
DT o
BT ATTD i Aa-;u.n.-; — ald Ao groe- Cp .,’_"_';_\
PR -l i G y7 - e Y
And FEAX i W 27) | e Amd e b =2 -
Ed
tld ~y
[ . . ——
[ Sy T Aﬂii";:f “"’ T AOTD Lks Pt i 2 (T - QL) i T A2 T v
§ Fu o e PR ;""" 5‘ T L dwry ATt FOTD | $F (OF Y
S ' o : IO AT I F R I 1720 Orver ! fross 7
L 7 5 FENR WICHT P, D
— o L ;
. I T e [El3 L4 _1.1:» l..u
- e 222 —
. -/ fwF) Cwel et \ . =F 2 - E
Am gy oy oawrt I B == wld
: X Sy rewl ae T AT ! v s
e R i o e i Ly T 75 e ‘
IR ! |
Ty T 0% 7
gl [ . |
7w p —r — =4 L
1l A it e
. T A A W Ao d ,-1?--‘;;'- v s/ ¥l | y
— L . e - o i,
s meTp — iy W IS LAY - FAS ; md SN ri;';z','.‘_}:; rn 1
AR R Y] 5.2 7| ¥
r g - — ;
T LAY =Cd g o4
A Ay : o !
= - IR v a3 £ = i,:‘
T s PRI S S Gyt - TID  MALIE G L
- i = - - rn PNTUCTSY LW -
Wi r& rT|
, _/ ,r:n AL . -
- 4 ettt el el w/
I ST N3 | iy - 25 o sy A mano puD v—rs
posliapivid B P rels” e e [0
- T n sy 3 - B .
AF Fee pld v 1r Aur o I3 ki B ; .
. Bl o X o RS B
T e By AL = £/ -—-—‘E|
Pt S L - over By et
S S I NS ey | mee ey En- ¥ TS ,_%
FCXTY sl P Fr - e I T ois
Twi . PRl T = S B oD T [ c
é — A.-:m o 7= i) = Lo A 2 £ 2 Y] oe
07 s BT A LA 'm:: :‘:ﬁ‘:: [ z = =
[ TN i I I ey §E . £F =i : -
e i em | [ e e T e =T s oo B r T A T
S & SR | I sty ot o : Atiel JorID EF P |EE TEAET P
i ] | vy de PECXOT Ow - k8 1T [ S e TXT LWL EH %
[ ¥ i LB - if
| ] — .
T e oy o « T L k;r
|- 1
v 2 n AVTY MO CHIOA ket ]
F e - 12e] t-8 Tars My ARl FEASS [EX
F _"_,_u_w? T Ty OrTa P r/ = o A T of T -:E-'_-
2w |7
v o IF ;m;ﬁ ;,u-.:.; ; +
o v [ » R R R L T " o« -
AF T d AT O3 e APt i L% o EFITL idset EVE 2
P TR0 | - ey W B TRAE AT
L-ra U7X 3 o] | T ey CTr R %
| T — LT
( Frd [ Lavy G TE " E e
T B LD ALl IEAXT dXEd
o [P Ty T -
1.3 , Hi 3
A Lavs md
gp 107 ARl FEAG TSy ~F
. SO FT -
! — o [Ec¥
il L |
T .y LIPY=" ONPT Iy Al e > T
= P N LN R LK . por W
e v g A 27 L o o e e b2|
v :;11 | r—-—
N 2 e “""""”"\ -l 7 oTE ey =
v aast s CATE S i Srver ey WD FRNTS O FRTT TR :
AN LA ey A5 ned aime TFar. .o = T R A
‘n_,,,,__,r...u,;_l T AL By = -
R _ v ]
L.LLH& P R AL = =<
Lrgn FTATETTR W SV [ — v P
e i ATt el FREOT FHLB || piS] | oy ey AT oo = LK - et p—r
: - T g S [ B
S G I g AL = .m'
- .- roserb- ) @dTT Ao TRV, > A
™ M ]7‘ (K3 ver ,..l
i P ) =
o q T PPl e ﬂﬂl‘:-ﬁ ,12: Ry S P - - [
LI Z i P R L Y . - 27 OF| |- . —-‘-—17;‘
LT N S ey NPT R My e | L . . | PR TS WRld Adehs —-—1—1
* LAV L. — O et wmpd TS yeao? —
___.—L_‘ N T B Lrd : : hiw, BF 7|
-8 = T s re Tl
B orvs e —
== pewwrd — —
e + 2] 7 Dt TR rraR—y l_m’_'z Tvre sy AT | =
}"T'I‘u[p—w T foraris Sy Yr -1 eArT AT L EP 0 8 e
i ? v 7z P —
I LT T ! \ e orE T
R ey H _— - - o — -
iyl Tl | iR AYREIS DR LT or = BF1|  [ememreoy) DeTRa T i
g ep I 7 ; g Ams yim P A
|y onrs e A £ ‘ s -
- - .. - : - =) -
B— Feaks TP Lur _:':—T —: Bz v-r\.'r: t ,_\ .
—— . 1 - v
_ | T us L oT | L4 oT lar| | c [
)P -8 ANOD)E -~ 8 [ANCDY 2 - 8 1. =

B ki e e e




Appendix A-3

Test Boring Logs
NFD Jacksonville
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Appendix A-4

Report onILandfi11 Leachate in
Drummond Creek Area




Oiscussfon Of Landfill Leachate In The Drummond Cresk Area,
Excerpted From Fairchild and Leve, (1973).




In addition te investigation of nydrolegic and geologic conditions at
1andfill sites, the Gaological Survey is monitering the quality of water
near the active municipal 1andfill at Imeson Airpert (fig, 11). The muni-
cipal landfill is at the edge of a large pond which is hydfaulically
connected te the regional surficial-;quifer. Some of the solid waste is
deposited below the water tahle and leachate from the landfill directly
enters the surficial aquifer, the pond, or through the pond inte the
surficial aquifer. Water samplas were collécted both fram shallow wells
that penetrate the surficial aquifer in the vicinity of the landfill and
from the pond. The samples were analyzed for bacteriological content,
commen chemical comstituents and various trace metals to determine the
type of leachate fTom the landfill and the disrrightioﬁ of the leachate

in the receiving waters.
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Table 4.

Temperature, degrees Celsius
pH units

Cop

BOD

Coliform, most probable number
Coliform-Fecdl, most prebable number
Ortho-phosphate

Total phosphate

Ammonia nitrogen (Nﬂa—ﬂ)
Organic nitrogen

Nitrate nitrogen (NOJ—H)

Total Solids

Suspended Solids

Dlsasclved Solids

Hardness (CaCOy)

Specific Conductivity-micromhos
Alkalinley

Acidity

Calcium (Ca)

Sodfum (la}

Potassium (K]

Hagnesium {Hg)

Chloride (C1)

Color-APHA units

Turbidity - J.T.U,

Cadmium (Cd}

Chromium (€r)

Copper (Cu}

Zine (Zn)

Lead {Fb)

®BDL = Helow Detectable Limits

<% Less than

Analyses of Samples from the Municipal Sanitary Landfill, January 11, 1972
{Quantities in milligrams per liter [mg/l) except where noted)

1A

19
7.2
g8

3300

531
Uk
ug7
250
23l
269
14
66,1
60,0
4y .5
BDL#
135
100

106.,2
76.0
LR

BIL=

1o

200
3]

Sample Location

A Mell #1
21 13
7.1 5.8
108 225
< B.4 4,l
35000 240000
7900 ugod
4} .6
1.8 5.9
7.3 a
1,5 1.8
36 .33
627 EEL
192 29849
L3215 4ll4
270 125
&10 234
350 3ao
19 a7
78,2 JE.1
60,0 10.0
48,5 6.0
BoLA LDOL*
125 50
100 100
25 25
< .02
<102
< .0005%
001
< .02

~30- .

Hell #2

2
7.2
72
< 5.4
3100
1300

HOL*

200
237
< .02
.02
<0005
.04
<.02

Well #u

21

EL
265

< 54
240000
2300

130

.03
.0006
.00y
]

Well WS

2.0
BDL#
43
200
180
.02
<.02
L0005
026
.02

Well KO

<20
<.02
L0
001
<02




Analyses of water from both the shallow agquifer and the pond collected
on January 11, 1972 (table 4) showed a higher bacteriological and mineral
content than normally would be found in these waters in this area. This

indicates that both the ground water and surface warter in the vicinity of
]

v

the landfill are being affected by leachats., However, sone of the ahalyses
are anomalous. Tr[or example, the coldform count and mineral constituents
were lower in water from some of the wells close to the landfills than

in water from some wells farther away. In addition, most of the con-
stituents whose presence commonly indicate the existence of leachate

were low in all samples. The landfill has been in operaticn Zor only 2
years, not long encugh for the.leachate to completely saturate the sub-

surface material and it is possible that none of the constituents of

diagnostic value will be detected for years. .
Collecting additicnal samples of water from these wells, particu-

larly the ones farthest away from the landfiil, over a period of many

years may help in determining the extent and nature of the leachate and

also in determining the average leng-term chemical compositieon of natural

ground water.
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Technical Report No. 10
Annual Water Use Survey




Technical Report No. 103

ANNUAL WATER USE SURVEY: 1979

by

Richard Marella

Agricultural Data Compiled by: Phil Leary

Water Resources Department
S$t. Johns River Water Manasgement D%strict
Palatka, Florida
July 1981
Project Number

2002303
1502303

.
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P-4t

TAHLE | FURLIE WATER UKE BY COURTY 1929

e ERESH WALIEE . ______ .. @ . SALINE _WAILR _____ . _ - IRIR_ADIBLS
Loy GROUNL______ BUREACE . ___ mnayak.____ EEECENT______ GEOUND_____ __ ShREaCE____ I01AL_______ 8 1H] 1D ELRLENT
AlLACHUA (1) 15.04 0.0 15.04 & 0,0 0.0 0;0 15.04 .é
BAKER 0.41 0.0 0.41 0 (2) 0,0 0.0 0.0 0.81 0 (2}
HRKEVARD 6.54 - Ill.ﬂB 16.42 7 0,0 0.0 0.0 10,42 7
LLAY 5,24 a,0 3.24 2 0.0 0.0 0.0 5.24 2
BLIVAL 43.467 0.0 831,47 23 0.0 0.0 0.0 43,47 %5
FLAGLER 1.37 . 0.0 1.37 0 42) 0.0 0.0 0.0 " 1.37 [H] (él
LHPTAH RIVER 4.213 0.0 - 6.23 2 0.0 0.0 0,0 6,23 2
LAKE (1) 10.59 0;0 10.59 4 0.0 0.0 0.0 10,59 4
HARTUN (1) S3.07 0.0 5.07 2 0.0 0.0 0.0 5.07 2
HALSAL . 2,32 0.0 2.32 0 2} 0.0 0.0 7 0,0 . 2,32 02y
UKEECHOREE (1) ’ 0.0 0.0 0.0 1] 0.0 0.0 . 0.0 0.0 1]
UKANGE (1) 74.29 0.0 74.29 30 0,0 0.0 0,0 74.29 50
UHLEDLA (1) ' 0.0 0.0 0.0 L] 0.0 u.0 0.0 0.0 L]
FULh 1) o.0 0.0 0.0 L] . a,0 0.0 0,0 0.0 o
1'UrHAR 2.55 0.0 2,85 v 1. 0,0 0.0 0,0 2,55 1
HEHTHOLE 18.74 0.0 18,78 7 0.0 0.0 0.0 18.78 7
L. JOBHS 2.83 0.0 2,83 1 " 0.0 0.0 0.9 2.03 }
VILUSTA . 28.24 0.0 20,24 11 0.08 0.0 0.08B 28.34 11
BWISIRICT TOlAL 245, 3% 11.688 257,27 o.00 0.0 0.08 4 207.35

I THESE COUNTIES ARE FARTIALLY WITHEH THE SORWHIL. §HE BATA GIVEH IS FOR THAL FART GF THE CUOUNEY WIINIHN THE S.REHR,
YOS A VALUE IF LESS A 1.0 T'CRLENT




7

IMBLE 2 MHESTIC SECF-SUFFLIEN WATER USE [V ClilHly 1979

____________________________________________ WATER_MITHORAUN. CHOI ) o oo e

__________________ EEESH_MATEE - - ___ e GO0 IHE WAVEE. .. 1929 _TUTALS. .
COURIY GEOUMD_____ .. SUREALE_ . ___ Toral_ EERCENT _..___ BROUND. _____ SUREACE . (1oL (UG ___ _FEKCENI
ALACHUA (1) 0.8 0.0 0.02 0 (2) 0.0 0.0 ¢.0 0.62 EL
MAKE K 1,33 0.0 1.33 1 0.0 0.0 0.0 1,33 1
HEEVARD 3.3 0.0 3.3 3 oo 0.0 0.0 3.3 3
LLAY 2,49 0.0 2.49 2 .":'o).o 0.0 0.0 2,49 2
VAL 46017 0.0 16,17 42 0.0 0.0 0.0 46,17 42
FLAGLER . 0.33 . 0.0 0.33 o () 0.0 0.0 0.0 0.33 0 ()
IHWIAN RAVER 7.95 0.0 7.94 7 0.0 0.0 . 0.0 7.96 7
LARE (1) 5,44 6.0 5.64 5 0.0 0.0 0.0 5,64 5
HARTON (1) 7,89 0.0 7.689 7 0.0 0.0 0.0 7.89 S
HASSAU 4.09 0.0 4.09 4 0.0 0.0 L 0.0 1.09 4
OLEECHOREE (1) 0.04 0.0 0.04 o (2) 0.0 0.0 0.0 0.04 ED)
URAHGE (1) 5,47 0.0 5.47 s 0.0 0.0 0.0 5,47 5
USCELLA (1) 0.03 0.0 0.03 0 (2) 0.0 0.0 0.0 0,03 0 ()
FULK (1) 0.71 0.0 0,71 0 (2) 0.0 0.0 0.0 0.71 0 (2)
FLH AN 7.16 0.0 7.16 7 0.0 0.0 0.0 7.16 7
SLHINNLE 7,57 “ 0.0 7.57 7 0.0 0.0 0.0 7.57 7
$1.J01HS 2.73 0.0 2.73 2 0.0 0.0 0.0 2.73 2
VEH.US 1N 5,94 0.0 5.94 5 0.0 0.0 0.0 5.94 5
WISIRICT TOIAL 109,47 0.0 109.67 0.0 0.0 0.0 109,47

I UIESE COUNTIES ARE FARTIALLY WITHIN TUE SOrunS, THE [ATA GIVEN 1S FOG THAE 1Al OF THE COUNEY WITHIN THE S.HWHN .
DOHAG A VALUE OF LESS 1A 1.¢ FERCENT
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NAS Jacksonville
Water Well Permit Information
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CONSQLIDATED CITY OF JACKSOWILLE
STATE OF FLORIDA
BIO-ENVIRONMENTAL SERVICES DIVISION
AIR, WATER, NOISE POLLUTION CONTROL AND
WATER CONSERVATION ACTIVITY
515 W. 6th STREET TEL: 6333318

NOTICE TO CORRECT SOURCE OF POLLUTION/VIOLATION
TC: L} .5, NQ \/ »;(
ML A A5.

*:lgf kén?\\/i”e I:"C:
This Notice [s to Inform You That On Or About The_.___.,é_.at.&hiﬂ_‘?.._. 19.-7 5?

An Inspection Was Made By This-Department And A Violation of Section(s)

625,202

OF CITY ORDINANCE(S) AND/OR STATE RULES _ 74 ~367-323 Secl’

Was Found to be in Existence On or From Your Premises For the Following Remson(s)

Lon 5“‘!‘\;6'&1:0 n O'F‘ wile “ -N:"‘!\C}L;"!L
a ;Dgr-m,':{:

You Are Hereby Notifled To Correct This Violation No Later Than The 20 A day
s June 19:ﬁ, Legal Action May Be Instituted Against You For Failure To
Comply.

Correction of This Source Of Pollutién/V‘mlar.ion And Compliance With the Terms of This

" Notice Does Not Relieve You Of Any Liability To Clvil Qr. Criminal Actions That May Accrue

Or Have Accrued Against Ym\l For The Alleged Acts Sought To Be Corrected By This Notice.

FOR THE CITY OF JACKSONVILLE, FLORIDA
BIO-ENVIRONMENTAL SERVICES DIVISION
AJIR, WATER, NOISE POLLUTION CONTROL AND
WATER CONSERVATION ACTIVITY

Name and Title = 22
Recuvedby/j ﬂp"‘/b‘- P(/Q Mteéic—'u‘4 7




WATER SUPPLY SOURCE, NAS Jacksonville, Fla. March 1971 8'36 ’07

qe)
Wall # Location Dia." Depth-ft. Freoflow,GRM Remarka
1.  Wtr.Plt.#1,Brdg.A27 8 8 613 - 158 original Well{Not in Use)
2. Wir.Plt.f,Hdg.#127 12 1¢¢5 3588 - 68 Flow with Booster Punp 2§49 OPM
3. Wtr.P1t.#1,Bldg.#127 12 998 ' 33¢8 Flow with Booster Pwﬁp 1958 GPM
h.  Wtr.Plt.#2,Bldg. 46l 12 1615 3803 - Lgg Flow with Booster Pump 2¢¢d GR¥
§.  Wtr.Plt.#3,Bldg. /3988 12 988 1258 | e .
6.  Hosp.Wtr.Plt.Bldg.fH-2058 12 66 1209 o ) ' 4, L -
7. Strhse #164(Ck.to Sya)Pump Hse,191) 14 | 1996 18 . E l. C -
8.  CasalindaLake(Aux) 6 Sog 5p8 Co R
9.  Hosp.Mustin Rd, (Sprinklers) [ Li98 - 1948 . o .;J - _
19, W.S.Sew.Plt,Bldg.#159 ' S 128 53 " Pump o |
11. Salvage Yd.(Area) 8 Leg a{a-:l | Height Apérox. 14¢
12. Radlo Tower (Area) L W7 308 . - -
13. Cold Strg.,mdg.#i:is [ "1l ks Pump
1.  S.Boundary(lot Used){Not Located) 6 L@ 394 -
15.  C.P.0.Club (Not Used) BN 199 304 - | -
16.  Yukon (ilot in Sys.) ' h 124 308 : -
17. Highway (Not Usad) 3 L 3p@ -
18, - Hosp.(Capped) 6 138 5P -
19,  Tauin Bldg. #2681 2 1 575 - 644 6P With Pump

@




WATER CONSERVATION PROGRAM
WATER WELL FIELD INSPECTION REPORT

19457 . . : | 72-i87 =157 L
CompTaint No. TWUP No. : Construction/Piugging “HWell Inventory Ko.
' Permit No.
Is Well Free Flowing? /
Yes No
owner Kahert Hancack Phone

Qwner's Address 43 L Loy ¢ e e Q(l

Well Location Address 423 |L |  cere Q.Qx

well Drilling Contractor Dk fr.de < Welt Dl s License/Band No. BN

Site Identification: 30 )4 3( 081444401 Lat/Long (if different) 30 081 01

NW_ i AL |4 38 2L E DRANGE Pary
/4 }/63 174 Section TWP ange R Quad Map wame

Depthbof Hole Orilled 5§ Oil Debth of Well 59 ﬁ How Measured Rw 7

Yy o Depth of Casing 495

Diameter/Crass Section 3 R 2

Depth and Diameter of Well Segments: 5 from LSD to /37

. vDiafrom 37 'to 404 ' P *Dia from _$95 ' to g4

Depth and Diameter of Casing Segments: 2 " Dia. from L Above

To: ja3= Z " Dia. from ;32 ' to £94 .

Type and Quantity of Grouting Used (emendt £ b.s; 3 Well Centered in Grout?

Use of Well Trrl ot an, No. of Peaple Served
i

Water Level ‘ Above Measuring Pt. 1 Above
Below -0 3 —————— Below L0

How Measured Measured by A Date

Method of Construction /7",//;-&,./’,1 Jﬁa;‘;p:/ Date of Construction g, /, 2/ 7%
4 : /

Condition of Casing/Liner Pipes (wall thickness 0.125"'min, new, used, etc,)

New

Casing Material Used _ /2 ./ 4o/

Altitude R Interval k=

Topa Setting FilA T




WATER WELL FIELD INSPECTION REPORT -2-

Distance to Closest Well of 3" Diameter or Over and/or Depth of 250' or Dezger if Closer .

-

than 300"

Distance to nearest Contaminant - Septic Tank, etc,, if Less than 100

Maximum Well Yield GPM Average Well Yield GPM
Free Flowing Well Yield GPM  How Yield Determined
Frequency of Well Use 2.4 Hrs/Day 365 Days/Year
Pump Data - Type and Make ' ‘ HP
Pump Capacity | GPM  No, Bowls or Stagés
Type of Power Static Water Level
Production Water Level | Pump Intake Se'tting

= Depth oT Section Line
Water Sampled fp.r:___""D.'i,\s_so__Iygq.. Solids - Conductivity
: Har;dne-ﬁ's o “Ch‘1:‘b‘r1' des o PH= Temperature
General Rating: Poor __ Average _ ___ Good Excellent

| o

Action Taken/Comments

Fallow Up Needed

)
Inspector's Name /2 . Mi@ Fiald Inspection Date = /2370

v \
|/

AAPAa XD
Odras
J ap— - "'_"_'. .
10FF \\“‘ .
: | o
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HATEZR hell ricou ..H_){'Lbl&uu bvmes e

' * ’ - : J . "T— - - -

/200 77 -1/ - 20 3¢

-SEpiaint 1. J0P Ha. o Construction/Plugging Wall Inveniory flo. .
Permit fla, -

”=-H Frea Flowing?

Tes No~ ' ot

Semar ,:_rr/w’ [::}’ﬂ‘cffL ' } _ - Phone 144~ 792/ i
Tumer's Address &334 ,['7?4/,45,,; f e ‘
©all Location Addrass 359 ) e /e . : i
':_ﬂ Drilling Caontractor /0~,- I /uf e License/Bond No. /7, s~
Sita Idantification: 30// #3081 4/1"’7“01 Lat/Long (if different) 30 // %3 081 s ) .01
A 38 UL e Pun  FL

I/- /% 1/&  S=2ciion TP Range Quad yap Liama
Dapth of Hole Drilled 32 Dapth of Hell .}?$ How M=zasured BW?\ )
Oiamzter/Cross Section | SXL " Depth of Casing 173; '
D=nth and Diamazter of iell Segments: B u frdm LSD to 1 )

_ % " Dia. from Zb ' to 2:2§ ! ‘_'L * Dia. 'i"r'cm A73 * to _}7% v
Dapt‘xA and Diam=2tar p‘? Casing Segments: _ ‘5 " Dia, 'Fron Q % LSO .

"o 4 ¢ 2 " Dia. from 25 ' to Z ._72 -

AN

Typ2 and Qu=m.1 ty of Grout ting usad {ement W21l Centered in Grout?

Us2 of Well e, f " No. of People Served

llater Level jl 75 LSD Measuring Pt. S0 (Above)LSD
' . clow b3 iow

How l2asurad é: $$1ire Gaee 12asurad by 4(5 Lo _Date M&
m2thod of Construction VX I { ‘C"af' Date of Constructionw

Condition of Casing/Liner Pipes (wall thickness 0 .125" min. naw, used, etc,) ///___/
/1

s

Czsing Mat2rial Used GUSLA.SM ‘

Altituds [7(/' ' . R Interval & -i-
- -
Topo Setting _/;7/‘ // A

e




REPORT

LELL FISLD INSPECTION
Distance to Closest Well of 3"

whan 300°

Diamazter or Qver and/or Nopth of 250!

...2:.._

S-SR
1T L.os

or Daener

Distance+o nearsst Contaminant - Septic Tank, etc., if Less than 100

f-?_axfmum a1l Yield

!

Frez Flowing W217 Yield

2.5

Frequency of Wall Use ¢

GPM1 Average Hell Yield: G

GP11 How Yield Dztermined 7.« ,’

Hrs/Day ' REST 7 Dzvs/Year
P .5

) Pump Data - Type and Make ;'T:Z C oz 21

Pump Capacity

Type of Powar E o frie

€PM Ho. Bowls or Stages

tatic Water Level

Production Yater Level

Pump Intake Setting
B = D2pth o7 Secticn iine

Hater Sempled for: Dissolved Solids - - Conductivity
Hardness Chlorides PH= Temperature 5
Gzneral Rating: Poor Average Good Excellent

Action Taken/Comments

Follow Up Heedad

Inspecior's Nama é/ ﬁ/ﬁlf-/-fm .

v

Field Inspection Date /é;;/;_;/

e
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i EE:T =
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,Site Identification: 30_{_'-{4_5081@_01 Lat./Long (Tf different) 30 o8l

WATER WELL FIECLD INSPECTICN Re#ORI

Tonstruction/Plugging ‘;.u-al E %ve:‘.tcr‘y :

CempTaint no. 0P To, I
Permit Mo.

Is Yell Free Flowing? Fﬁ
Yes 0 Sl Tortdce

Qviner ‘:hzb”.e l;‘g;é; zfc zz:ﬂigzmug F\’honej?Z—é?’Oa

Qwner's Address

Well Location Address é [ ﬁ 2% 'f- Bll/ﬁ/

211 Orﬂhng Contractor - License/Bond Ho.

(o]
S

Ozpth of Hole Orilled Danth of Well : How measured
Dizmater/Cross Section Depth of Casing
Danth _and Diameter of Heﬂ‘Segments: *  from L3D to

| " Di-a- from . ‘'to ' .t _ " Dila. from . 'to
Dapth and Dizmeter of Cas_fng Segments: ' " Dia. frem = - . gg?gs LSO
To: . b " D1a. from L N
Type-and Quantity of Groutmg bsnd . Well centered in Grout?
Use of Well ‘_}“ é z':r G. : ib: ;? [y Humber of Pegple Served -
Hater Level . _ Qe]c\:‘.-: LSD  Measuring Pt. x N ‘g‘g‘]’;’s LSD
How Measured” Measured by Date
Yiethod ofF Construction Date of Canstructfon.

Condition of Casing/Liner Pipes_(waT-T thickness 0.125" min. new, used; etc.)

Casing Material Used
Altitude /[ o ' _ Interval 4
Topo Setting F'/z,‘f—

Distance to Closest Well of 3" Diamater or Over and/or Depth of 250' or Ceapzar i7 clcser

than 3QQ*

Distance to nearest Contaminant - Septic Tank; ete,, if less than 1¢Q*

Haximum Hell Yield : GPM Average Well Yield Go:




w21l Yizld _GPi How Yield Daterminad

cqezngy of 211 Use His/Day

Days/Yeca .‘

.75 Datz ~ Tyee and Hake - HP

=m0 Lapecity : : GP Ko, Bowls or Stagss

_a2:'0f Power e Static Hatar Leval

~oduction Yater Level . Pump Intake Seiting : :
| . ‘ = Daptn ot >2¢tion Lir

»

zt2r Samplad for:. Gissolved Soiids , -7 Coaductivity

‘zrdnass © - Cahloridas Pi= Temperature

—————————— T ——A——————-

-zneral Rating: Poor Averaga Cood Excallent
ttion Takans/Cozments i
“oliow LD Haadad S . T b
inspector's Ham . St .-Field Inspacticn Dat=
- - et . } R *
- - - . -
. S @
)’9’ r T e
Gow wts say)
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No. ZAG/EZF
SANITARY SuF.‘.—"“_. P ORT
for
Drinking Water Svstoms
Inspecrion dace: I/!8/22
1. GENERAL
Planc name Azalea MWD County _Juval
—
Planc owmer Joel §. Haeffron rarson contacted
Plane address A30] Prpzayael* C|yd Operator carcification no. Eavirc Sarvicag
City Jacksonvills Zip 37722 Phone no. _772-5920 Easin.:::a i)
Populaction Served 249 Na. of service conngczions _ 20 0
Type of Servige community Type of mecter ac planc & capacity _in-line
Percenc or ne. of meters =0- Planc designed by

Plant capacity (design) .084MGD

Plant output, average (MGD)

Maximum hour (100Q's gals.)

Storage capacity (design) _ 4200

Approval ng. and dace - Em2rgency water source aone
Daily maximum (MGD) Standby aquipmenc ~ona

L)
Emergency power source N/A Capacity N/A

TYPE OF SERVICE XA Communicy ( 1 Noa=communicy -

{ ] Municipal [ ] Subdivision [ ] Common carrier
[ 1 Recreacion area { ] Instircution { ] Mocel or hocel
XA Trailer park [ ] College or schoel [ ] Other

{1

Restaurant { ] Induscrial plant

KXl Ground; Number of wells [] ]
{ ] surface:; Purchased [ 1

II. SOUHRCE(S) OF RAW WATER SUPPLY

A. Ground supplies; (Actach sketch of well(s) in relation o planc locatcion on
separace sheec,)

Well no. (Lf mors chan 5, accach excra sheets) 1 2 3 4 5
Year drilled * | ] !
Depeh drilled 600+ i i
Lengeh, outside casing ]
Diamecer, outside casing A" ] 1
Material, outside casing steel 1T ; !
Depch to scacic water level ! i

Narmal suction lifr (working level) i ]
Yormal yield in GPH ) )

Test yield in GFM Free Flowing

Type of scrainer used ; ]
1
]
I

Depcth to top of scrainer . !
Is well subject to inundation?

1s well procected agailnstc surface water? )
Sale water infileration problems in pase? )

Lacicude |

Longitude [
Check valve - 1 |
Grouted |
Has well ever Demn contaminated? no |
Pymp manufacturer's name centr|f. !
Date manufactured |
Model number
Capacity ’ 8Q0qom ]
Lasr serviced (dare) |
Comment RO 3 .
Maint. schedule (day, week, month, cte,) _

3¢
u

———— =l
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vm jin”

BGREE,

RADIOCHEMICAL ANALYSIS OF ORINKING WATER
Public Wator ‘Evsienl annu 1nd Adleliess

Send Hesuhs 10: Mama_and Address

,, —————— —— |
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DRINKING WATER CHEMICAL ANALYSIS

System Name: (f

tztive Services

Cffice of Lebaoretary orvices

P. Q. %ox 210

Jocksonville, Fiorda 32231
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Address

Addresx {:T

e la

~
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Sample Site__

Date and Time Callected:

Circie ame:

5150 _DArSInE DR

Y 20-8R

G:00 AM

40, /Comm umry pubhc water 3

.

41,

yitem )

Circle ane: ].';"Camuliance} 2 Recheek 3. Qther (indicate beiow parameters to be tested for items
A

Non-community public water system

System 1.D. No.:

THITLCDN Ay o ML ar-rn Lo
e ST T T W T el
ESnn yirp~ ' ol B3
-l \|C,S\..C.’|-’\‘E.ﬂ i3

3
o MCEIMVILE, FLA.

v LA /D4

22210

- Caunty _D_(;L‘.JL'\,--_.__
/6 0752

Field Cklarine, mg/l:

Row ar Trcered_.._f' i_L,C ED_

0.&

Col'ccfor/‘;ﬁﬁ gt ”7

42 Cther public warer system

2 or 3:.

ﬂ,/.‘, )

AR

DER Distrigt .
Temoerarvrw _
) £

Fiald pH'_ZL..'___

43. Private water system

PRIMARY STANDARDS SECONDARY STANDARDS GENEZRAL
PARAMETER METHQDT RESULTe= PARAMETER METHODYT RESULT*= PARAMETER RISLLT®™
Arsenic ax Ax BRDL Chlaride a3 Cl 18 Tatal Hardnaess as CalQ, (c} 173
Sarium g5 ba BDL Calar* 5 = Tatal Alkalinity as CaCO, 97 bl
Cadmivm as Cd BDL Copper as Cu BDL N.C.H. as CaCQ, (¢! 76
Chromium as Cr BDL Corrasiviry® Bicarbonate as HCD, (&) 118
Lead a3 Pb BDL Foaming Agenrs BDL_ » Calcium es Ca 38
Maercury as Hy BDL H,S Magnesium as Mg 19
Selenium at Se BEDL lrom as Fe .31 Carbon Diogide ox CO- (&) 3
Silver at Ag BDL Manganese ai Mn RDL Bicarbanate o3 CaCQs (¢! 97
Mitrate a3 N .03 Qdor* BDL = Carbonate as CaCl. () 0
Fluoride as F 41 pH* 7.84% Hydroside as CaCO, le) 0
Turbidity,®* NTU 2.4 Sulfate as 50, 54 Sodwum ag Ne I,
T05 219 | _

Endrin Zinc o1 Zn BDL pH:™ (¢/ 1,95
Lindone Stability Index” ZaHs-pH (c) 2.05
Methozyehlor Saruration Indes” oH-gHs (¢) -.10
Toaaphene INTERPRETATIQN Stanie

__Z, 4.D Carroure _—
2,4-5 TP Silvex Scule Forming J -

_Trinslyrzthanes DER reviewer: T

: Action required:
Hate: *All resulss in mg/Titer escent those denoted {e} = Caiculzted value
tLise of methads availazle on request S ROl = Eelow detectran limuir, see reverse side
Care and Time Recrived: Z‘LZQ_LB_Z 3:55 PM Laobaratery [.D. Me.:.
Dute Aeported: R/1/872 Remarky: * The Sé
) exceeded the
Analystr: Rabserrc Sullivap .. .

YRS Form 1125, May 79 (Obsoletes HRS(TEST) Form 32)
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Appendix A=-7

Florida Bureau of Geology Geologic Logs from
Deep Wells -in the Vicinity of NAS Jacksonville
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INTER-QFFICI COPEESTONDENCE SHEIT W=27

SUN CIL COMDANY (Monsour)
Sutject: _ Date: May 6, 1940
0f7ice: Florida
Fronm: Emil Monsour
Ta: Dr. F. B, Lahee

Box 2880 Sun 01l Company
Dallas, Texasa

imuguana Country Club, south of Crtega, Zlev. 1C°,

-Duial County, Florida; a bean gxaminsd. Determinations are as follows:

4C0° Cu:t-”" __:fop Ccala
630=640 " No sample (635" is being used as top Coskinolina Zone.)

640 " Light %o medium horney brown, fossilifarcusa, fine grained,
- cryatalline dolomite. Coskinelina cockel, Dictyoconus
eodon, Lituonella. ) '

The surveys files have been checked for wells in-Pasco, Hernando, and
Citrus countiss. The only available wall i3 274, T. S, Dept. of Agricultuzs
Chinsegut Hill Experiment Station, Elev. 256', Sec. 38, T21S, R19E, S milas
pnorth of Brooksvilles in Herpando County, Flarida. Samplas 2ave been sxamined.
Determinations are as followa:

-

197-200 ‘Cutiing Top Qecala. Contains typical Ocala forems and Coslizoliza
cookei.
3680=375 d Top Coskinolina Zome. TITight honey brown, fossilifsrous ver:

fine graimed to compact, crystalline dolomite. Cozkinolize
Cookei, Lituonella, Dictyocomus codon.

Additional samples from W-3, Dundee Petzolasum Co., Elev. 75', Sec. 36,
T20S, R22%, 4 miles NE of Bushnell in Sumter County, Florida, have been exzmined.
Determizations are as follows: ’

11027 Cutting | First Eponides of of. yeguaaﬁsis neted.

1cs2 v First Dictyocopus gumtsri noted.

1787=1843 Yo samples

1845‘ b Yellowish- white. o pale yellow, hard, non-fogsiliferous,

very fine grained delomite. First appearancs -, o
of small capsule-gshaped, very fine zrained comeretions.

1885 " Yellowish white to 8FX -ray, hard, porous, non-fcssiliZars
very fine grained dolomite. Dark brown capsule-shzped
concretions (Differs from above only im color).

2250 hd First Borelis noted. Grayish white to dark zray, harzd
fosgsiliferous dolomita.




WATER

Q=70

70=121.

121.198
158-233
233-259
289-270
270-291
291-298
293=305
305=315
315-320

320=330

330=-332
332-338

3140-350
350=375%
375-382

382-393
383-L00
Loo
L20
LLo
Léo
LAo
500
5C0-520
520=-5L0
5LO-560
560-580
580=600
600-610

620
630
)
850
&80
669

[—

=

W27

LOCATION: South of Crtega, Jacksonvills Sec. 15, T3S,
R26E, 2300' from E line, 2380' from S line

EIFVATION: 16.33 Gr.

COUNTY » Duval

STARTED:  April, 1922

CQMPLETED: June, 1922

CASING: 2841 2m of 8n

DEPTH: 6691 .

DRILLEE: (Ohio Well Drilling. Company., H. H, Bailsy

REMARKS:  Presgure 18 pounds, 1500 gallons per minuta.
Driller's log and a lithologic log (Stubbs).
36 samples, from the surfacs to 665!, Intarv
sheet made Augnst 3, 1948,

CWNER: = Timuguana Countzry Club : .

Fine gray swface sand with broken skell, (Driller noted clazy at LQ azd 70,
encuzh to coler water,)

Grzy sand, broken shell, phosphats pebbles, Probably Miocens,

Sare a3 above,

Coarse, grzy, silicecus sand, phosphate pebbles,

Same as above, with fragments shell.

Dark gray silicecus .sand, .some clay - phosphate pebbles,

Dark gray coarse siliceous sand - phosphate pebblas.

Grzy sandy marl-- small phosphate pebblas,

Same a3 abova,

Gray, samdy, calcarecus clay - phosphate pabblas.

Gray sandy, calcarsous clay with fragments of dark crystalline.quartz, phosphats

mbblﬂﬂ.

- Gray,_sandy, calecareous clay - phosphata pabble.s. - T ‘
Saze as abovae,

A ¢oarse siliceous sand with minute. phosphate pebbles = a laysr of dark
cerystallins £lint, ( 6 in. thick according to drillers log) also same calcareous
phosphatic sard,

A greenishegray calcarsous. sandy clay with phosphate pebbles,

Slightly more siliceous than the abovae.

A coarse siliceous sand with siliceous pebbles tlie size of a pea and phosphats
pebbles., Also fragments of hard white calcaresous matter - i‘low of water - L0 g=
per minute,

A light colored sand;y' calearsous marl - minute phosphate peboles.

Same as abave,

Shell marl - large phosphata pebblss - strong flow,

White shell marl - increase flow,

White limestons - increase flow,

White limestone = probably CQeala = increase flow.

Whnite limestone - many foraminifara - Ccala - no increase flow,

White. porous limestope,.forsminifera abundant.

White porous limestore, foraminifera abundant.

Light colored, porous, fossiliferous limesicne.

light colored, porous, fossiliferous limestene.. Foraminifera abundazt.

Light. colored, porous, fossiliferous limestone. Foraminifera abundart,

light colered, porous, fogsiliferous limestone,. Foraminifera abundant.,

Light colored, porous,. fossiliferous. limestone, TForaminifera abundanmt, Hard
from 60L-608. ' ,

Light colored, porous, fossiliferous limestore, Foraminifera abundant.

Same as above, Conical. faraminifera noted.

Same as above, .
Light colored, porous, limestone.

Light colored, porous limestone., Foraminifera abundant.

Brownish limastone, few fossils noted.
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W27 -
(Stubbs)

CWNER 2 Timquana. Country Club
LOCATION: South of Ortega,. Jacksonville, 2300' from
COUNTY : Duval line, 2380' from S line, Sec. 1
STARTED: April 1922, T3S, R26!.
CQMPLETED: Jums 1922
CASING: 286+ 2w of gn
DRIILER: Chio Well.Drilling Co., He H. Bailey
TOTAL DEPTH: 669
REMARKS: Pressure.18 lbs, 1500 GPM, 36 samples, >
the surface to 069°.
ELEVATION: 16.33 Grd.
393-400 Coarse clean quartz. sand, phosphate.pebbles and same. tan colored calcarecud,
phosphatic sandstonee.
. Miocene - Hawthorn
" Bocene - Qc
koo Large.. fragments of very porous, fossiliferous white limestone Lepidocyclina,

many large.phosphate pebblas.

‘Friable white limestone largely. composed. of_lenidocychna.

420°
hho-héo, 480, 500, 520, SLO Same,
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W=514
(E. R. Applin)
(Sun Qil Company)

August 24, 1943

Paleontology

Duaval County, Florlda

U, 8. Navy, Naval Air Base No.2

3:'2[) FWL 750 //CSZ-
z2 ( e 77 U . Togverse 574
C s £72E (CoondimaTsd TR S

Dear Sir: WOR AL ._,a.-c,?‘p-.)

Mr., J. A, Waters
Office

Cutting .samples from 20-1015' from U, S. Navy, Naval Air Base
No. 2, Duval County, Florida, have been examined.

Location: SWL SEL Sec. 22, T3S, R26E. 1 mile SE of Yukon P. O.
Elevation: 21' Sarface: 12 cross-24,26 above MSL.,
Determinations are as follows:

SUMMARY

20 Pliocene. Fine clear quartz sand.
50-307 Miocene. Sandy clays and argillaceous sand with many

. ——— phosphate nodules and some limestone lenses showing frag-

mentary fossil molds and impressions.

312-560 Ocala. Jackson-Upper Eocene. White highly fossiliferous
limestone carrying a typical Ocala fauna.
500~560 Lower Ocala. Cream-colored limestone with some
dolomite at the base of the section. _Amphistegina cf. cuben-
sis and other fossils typical of this zone of the - Ocala present,

580 Lituonella zone of the Claiborne Middle Eocene. White and
gray limestone carrying a sparse fauna characteristic of
this zone of the Claiborne,

600-1015 Dictyoconus americanus zone of the Claiborne Eocene,
Hard and soft, light brown to light cream-colored lime-
stones irregularly somewbat dolomitic, carrying a fauna
typical of this zone of the Claiborne., Two faunal units noted,
I - Top 600’ Dictyoconus Fabularia (?) unit.

- IV- Top 920" Lepidocyclina sp. unit, Large thick form.

20 Pliocene. Fine even grained clear quartz sand,
50 Miocene. Light cream=-colored porous highly sandy limestone
showing many fragmental molds and casts of macro-fossils,
60 Light gray, granular textured sandy and calcareous clay.
. Sand, quartz and phosphate nodules.
100 : Light tan-gray, sandy c¢lay as above,
120 No change.

140 Clay as above, sand of quartz and phosphate nodules, fine
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to coarse in size of grain, Numerous calcareous and

sandy clay nodules, A few shell fragments. (Ostrea? sp.)
Like the above,

Gray highly sandy clay. Sand averaging moderately fine,
composed of clear quartz and many phosphate nodules,

Fine to coarse sand of quartz and phosphate nodules, and
many sandy calcareous nodules in light tan-colored, finely
granular textured calcareous soft clay matrix.

Like the above.

Argillaceous sand like the above, few calcareous nodules.
Like the above. A few chalky shell fragments in the sand.
Greenish=tan colored argillaceous sand, fine to coarse

clear quartz sand and phosphate nodules, some sandy lime
nodules.

Sand as above, also many fragments of a light brown, crystal-
line dolomitic sandy and phosphatic limestone showing some
fragmental fossil molds and impressions.,

Like the above, T

Large calcareous nodular fragments of light cream-colored,
sandy and phosphatic clay. -
Upper Ocala. Cuttings of white moderately hard chalky lime-
stone carrying many bryozoan fragments, fragments of a
fossil bivalve (Ostrea? sp.) and a few fragments of Lepidocy-
clina ocalana.

Fragments of a water-worn, highly fossiliferous limestone,
Fragments of Operculina ocalana, Lepidocyclina ocalana

and Pseudophragmina floridana common,

Similar to preceding, Fauna better preserved, many bryo=-
zoan fragments also present.

Similar to above, more finely cut and water~-worn.

No change. '

Material more chalky, fauna better preserved, about 25%

of sample fine clear quartz sand.

Finely cut fragments of the same.

Like the above. '

Lower Ocala, Cuattings of a cream=-colored limestone com-
posed of water-worn micro-fossil molds and molds fragments,
and showing calcite inclusions., Many specimens of Amphiste~
gina c¢f. cubensis, some of Camerina cf, vanderstoki and
_GLy'psina globula present.

Like the above.

Fragments of dense deep cream-colored somewhat dolomitic
limestone., Some specimens of Amphistegina ¢f, cubensis

as above,
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(Sun Oil Company)

Fragments of light brown finely granular dolomite and of
white chalky finely nodular limestone. No charge in fauna,
Lituonella zone. Chalky white and gray limestone. Many

specimens of Coskinolina floridana. Lituonella floridana,
and a few of Dictyoconus cookei and a few other foraminifera
common to the Lituonella zone of the Claiborne Eocene.
Zone I, Dictyoconus americanus, Fabularia? zone. Cut-
tings of a hard nodular white and gray limestone and of a
light brown chalky and dolomitic hard limestone showing
many traces of fossils and carrying specimens of D. ameri-
canus and Fabularia (?) sp. -
Fragments of a hard light brown chalky and dolomitic lime=-
stone. Major portion of fauna very poorly preserved., Some
diagnostic fossils as in the preceding.

Similar to preceding, Small miliolids abundant in the lime-
stone which is somewhat gray spotted.

- Like the above.
No change.

Similar to the preceding but softer and more chalky. Fauna
same.

Fragments of cream=-colored hard chalky and dolomitic lime-
stone. Molds of D, americanus common. -

Fragments of a hard, coarsely nodular light cream-colored,
somewhat dolomitic lirnestone, Many molds of Dictyoconus
as above, some of Pseudorbitolina sp.

Like the above,

Sample composed mainly of small rolled molds and rolled
mold fragments of fossils., Some poor specimens of smaller
foraminifera common to the Dictyoconus zone.

Material as above and abundant specimens of Dictyoconus
americanus.,

. Sample of small rolled molds and rolled mold fragments,

Some smaller foraminifera common to the Dictyoconus
americanus zone.

As above and many specimens of Dictyoconus americanus.

Chalky white and light cream-colored limestone, fauna as
above,

Like the above, many large irregular shaped white limestone,
concretions also present,

Small fragments of white limestone as above and about 75%
fragments of a light brown hard dolomitic and irregularly
porous limestone. Many sections and poor molds of fossils
in this limestone. One fragment of Lepidocyclina sp,

Zone IV, Lepidocyclina sp. Fragments of a hard white

and light gray limestone carrying many smoothly worn molds
of a large and moderately thick Lepidocyclina sp. probably
related to one found at 1190' below in well W-579 Duval
County. (See slide).
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Similar to above, more chalky.
Sample of hard cream-colored worn fossil molds and mold
fragments, Molds of Dictyoconus americanus abundant.

‘Like the above,

Material softer, otherwise as above.

Fragments of 2 chalky and dolomitic limestone. Many
bryozoan fragments, some fragments of macro-fossils and
many specimens of Amphisteging lopeztrigoi. A few frag-
ments of an Operculina sp., some poor specimens of the
large Lepidacyclina first noted at 920'.

Yours truly,

/s/ E. R. Applin
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August 27, 1943
Paleontology

Duval County, Florida
U, S. Naval Air Station
Jacksonville, Florida
Depth 987. 5"

Mr. J. A. Waters

Office

Dear Sir:

Cutting samples from 0-987° from U. 3. Naval Air Station, Jackson-
ville, Florida, have been examined. ,

. s Location: Dewey Park 1 mile S. E. of Yukon P, Q. Sec. 21?7 T3S,

~

R26E.

Elevation:
Determinations are as follows:

0-40
40-400

400-6607?

" 660-700(?)

700-987

@

SUMMARY

Pliocene. Fine grained clear quartz sand.

.Miocene. Argillaceous sand and sandy clays with many

phosphatic nodules. Some limestone lenses showing f{rag~
ments of fossil molds and casts, a few shell fragments in
some sandy clay lenses.,

Qcala. Jackson Upper Eocene. Highly fossiliferous limestone
showing a typical micro-fauna.

560660 (?) Lower Ocala, cream=colored somewhat calcitic
limestone carrying Amphistegina cf. cubensis and other
characteristic foraminifera.

Lituonella Zone. Claiborne Middle Eocene. Note: Samples
in this part of section probably incorrectly labeled.

660-680 Sample shows fossils and lithology common to the
lower Qcala zone. :

Dictyoconus americanus Zone of the Claiborne Middle Eocenae,

Cream=-colored, in part dolomitic limmestone carrying Dic-
tyoconus americanus and other foraminifera characteristic

of this zone of the Claiborne. Two fauna units noted.
I, 700f Top of Dictyoconus, Fabularia? unit.
II. (?) 800' Top of Lepidocyclina cedarkeyensis unit (only

a few specimens present.)
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1
Fine clear quartz sand and a few particles of magnetite.
Like the above. '

-

' Fine to coarse quartz sarnd with many phosphatic nodules

in grayish=-tan calcareous granular textured clay matrix.
Some cialcareous sandy nodules also present.

Like the above, also some fragments of gray and brown
porous limestone showing rmany casts and some mold of

‘fragments of macro-fossils.

Fragments of gray limestone as above, and many fragments

of a hard porous cream=colored limestone showing many
fragments of molds and casts of macro-fossils. A mold

of Archaias sp. also noted. Some sand and phesphatic nod-

ules in sample.

Fine even grained clear quartz sand like that found (0-40Q7).
Sample not correctly numbered (?).

Sample of small black phosphatic pebbles and fragments of

white sandy and phosphatic calcareous granular textured clay.
Cuttings of a light creamwcolored, sandy and phosphatic cal-
careous and in part chalky clay. '

Moderately large cream=brown and gray, nodules limestone -
fragments somewhat sandy and phosphatic and showing many
fragments of molds and cast of macro~fossils and some .
chalky shell fragments.

Like the above, some highly sandy and phosphatic moderately

soft and calcareous nodules also present.

Like the above, _ '

No change. a

Fine to coarse quartz and phosphtatic sand in light tan cals
careous granular textured clay matrix, some inclusions

of chalky cream=-colored nodules and some chalky fragments

of fossil bivalves.

Like the above. Sand averaging coarser grained.

Like the above,

Fragrnents of a hard finely granular textured gray and brown-

ish gray finely sand and finely phosphatic limestone,

Like the above, some of the nodules cream-colored,

Like the above, some loose sand of quartz and phosphatic

nodules,

Sample mainly fragments of nodular limestone as above.

Some of the fragments showing fragments of fossil molds

and casts, and some inclusions of chalky shell fragments.

No change.

Fragments of a hard white highly fossiliferous limestone

carrying Operculina ocalana, Pseudophragmina floridana,

many Bryozoan iragments, a few poor specimens of Lepi-
docyelina sp, many fragments of a bivalve resembling .

QOstrea sp.
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Limestone similar to above, but more indurated Lepidocyclina
ocalana also fairly commeon.

Fragments of a gray and white limestone similar to above.

No change in fauna.

Like the above, some specimens of Heterostegina ocalana
also present,

Like the above,

500-520,520-540,540-560,560-580 No change.

580-600
600-620

620-640

640-660

660-680

680-700__

700=720

720-740
740~760

760=-780

780-800

800-820

820-840

Finely cut fragments of a finely fossiliferous light creamecolored
limestone,

Like the above, some smaller foraminifera usually characteristic
of the Lower QOcala present.

More coarsely cut fragments of a hard water-worn calcitic
limestone. Many poor specimens of Amphistegina cf. cuben-
sis and Gypsina globula present. A few fragments of finely
granular light brown dolomite,

Softer limestone similar to the above in lithology and fauna
content,

Cuttings of a deep cream=colored dolomitic and chalky lime=-
stone carrying specimens of Lituonella floridana, worn
fragments of Operculina sp, Coskinolina floridana. Most of
the fossil material fragmentary and very poorly preserved,
Fragments of a hard cream=colored limestone carrying
many poor specimens of Amphistegina cf. cubensis Camerina
sp. Gypsina sp. and other forms common to the Lower Ocala.
Fragments of a soft deep cream-colored to light brown
chalky and highly dolomitic limestone. Many dolomitized
fragments of a large echinoid and some fossil bivalves
present, also many specimens of Fabularia (?) sp. and

some poor specimen of Dictyoconus sp.

Similar to above but harder and more dolomitized.

Like the above with many cavings of chalky limestone and
fossils from higher depths.

Fragments of limestone as above and soft carbonaceous
chalk,

Fragments of a deep cream-colored limestone composed
mainly of water-worn molds of micro~fossils and fossil
fragments, Many specimens of Dictyoconus americanus

and some other foraminifera characteristic of the Dictyow-
conus americanus zone present. -

Like the above. A few specimens of Lepidocyclina cedark-

eyensis also present.

Like the preceding, but no specimens of Lepidocyclina noted.

840-860,860-880, 880890, 900-920 No change.

920-940

940.960

Like the above and some irregular shaped moderately large
lime concretions,

Like the above. Many fragments of dark brown granular
crystalline dense dolomite also present,
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960-980 Like the above,

987 Large fragments of very hard dark brown dolomite.

Yours truly,

/sl E. R. Applin

ERA:vh




Appendix A-~8

Chas. T. Main Report on
Jacksonville Well Water Supply System






THE WaTER SYSTEI] - DESCRIPTION

There are four main water treating plants on the Air Station.
These are tied together by a pipe distributicn system supplying domestic
and process water. The total connected capacity available at the plants
is 7300% gpm supplied as indicated below.

Yater Plant No, . Lacation Capacity
1 South side of Industrial Area 3000 gpm

2 South side of Training Area 2CC0

3 West side of Dewey Park Housing 1500

L Southwest in Hospital Area 8Co
73C0 gem

All of the fresh water used on the Station is obtained from
artesian wells or driven wells; there are twenty of these wells on the
station, of which six are capped or not in use.

On the Station area it has been found that most of the wells
should be driven to about 1000 feet in order to get a gufficient quantity
of water. The wells of this approximate depth are listed below with their
general location.

Well Free Flow Pumped Flow

Location No. Dia., Denth grm gpm Status

Water Plant #1 1 8 708 150- 613 - Not used

#1 2 12 1005 600=35C0 2000 Used

#1 3 12 998 3300 1950 Used

#2 L 10 1015  Loo-3800 2000 Used

#3 5 12 998  2000-~L500 2300 Used
Hospital Water Plant 6 12 6L6  2000-6000 Used
Building #16L 7 10 1096 1700 Used

The temperature of this well water is about 70 degrees all year
around, The water is corrosive, The piping recently installed has been
coated inside for protection, The water going through the main water plants
is at present aerated and chlorinated but the existing water softening
equipment is not being used, It was designed to produce 5 grain water.

The Naval Air Station water system supplies all of the make-up
water for the steam generating plants. This raw water is first passed through
the make~up water treating plants in each of the power plants except the 2CQ.

‘ Power Plarts Nos 1, No. 2, and the Hospital Power Plant now use
approximately 120 gpm maximum for make-up water during the coldest winter days
and 27 gpm minlmm during the summer.




WATER ANALYSES

Silica (Siog)
Iron (Fe) - dissolved
- total

Manganese (Mn) = dissolved
- total
Calcium (Ca)
Magnesium (lig)
Sodium (Na) )
Potassium (k) )~ ~— ~
Bicarbonats (HCCB)
Carbenate (COB)
Sulfate (S0))
Chloride (Cl)
Fluoride (F)
Nitrate (NO.)
Digsolved sglids‘- total
Residue on evaporation (180°C)
Hardness - as Ca COj
= as non carbonate

Specific conductance

(micromhos at 25°C)
pi -

- unsaturated

‘= saturated
+ Saturation index
Color
Total Alkalinity as CaCOq
Resgidral Chlorine

Dissolved Oxygen (at end of line)

117-18

Tynical

Well Water

Typical
Distribution Water

Jan., 1lh, 1954
pem

9=13

17.

Q.02
0.18

-
-

842

35.
137.

874
945
0.5
0.l

267,
294,

29.

L13.
76

Te
112,

ppm

0.6 {(over 3.0 at
end of line)

226,

O~
E ]
UL

0.25 (Range 0.0
’ to 0.5) .
Te2




1L17-18

WATER USE

Total for Water Plants Mo, 1, 2, and 3

1553
January 97 million galleona
February g0
March 101
April 107
May 126
June 126
July 111
August 88
September - 79
October 69
November &5
December 62
Total 1120 million gallons

Average gallons per day <2h hours): 3,1 million gallens

9-1L




APPENDIX B
DOCUMENTATION IN SUPPORT OF BIOLOGY SECTIONS




Common Name

Saw palmetto
Shining sumac
Greenbriar
Cat-claw vine
Muscadine vine
Wire grass
Pignut hickory
Mockernut hickory
Sweet gum
Magnolia
Blackberry

Slash pine

Wild persimmon
Poison ivy
Virginia creeper
Stagger bush
Fetter bush

TABLE B-1

Pine Flatwoods Community Vegetation

B-1

Scientific Name

Seranoa repens

Rhus copallina var. leucar
Smilax spp.

Bignonia unguis-cati

Vitis rotundifolia
Aristida stricta

Carya glabra

arya tomentosa
Liguidambar styraciflua
MagnoTia grandiflora

Rubus spp.

Pinus elliotti

Diospyros virginiana

Rhus radicans
Parthenocissus quinguefolia
Lyonia marliana

Lyonia lucida




Common Name

Shining sumac
Greenbriar
Boston fern
Cinnamon fern
Wood fern

Chain fern
Cat-claw vine
Japanese honeysuck
Muscadine vine
Jack=in-the Pulpit
White-top sedge
Box elder

Red buckeye
Pignut hickory
Ash

Virginia willow
Sweet gum

Black tupelo
Laurel oak
Slash pine

Red maple
Buttonbush
Arrow arum
Poison ivy
Bladder waort
Resurrection fern
Loblolly bay
Spanish moss
Lizard's tail
Royal fern

Red bay

TABLE B-2

Hydrophytic Hardwood Community Vegetation

Scientific Name

Rhus copallina var. Teucar
Sm1lax spp.
Nephrolepis exaltat
Usmunda ¢innamonea
Thelypteris normalis
Woodwardia virginica
Bignonia unguis-cat
Lonicera japonica
Vitis rotundifolia
Arisaema triphy!lum
Dichromena spp.
‘Acer negundo
RescuTus pavia
Larya glabra

raxious spp.

[tea virginica
Liguidambar styraciflua
Nyssa syTvatica
%uercus Taurifolia

Thus elltott
Acer rubrum
Cephalanthus occidentalis
Peltandra virginica
Rhus radicans
Utricularia spp.
Polypodium polypoides
Gordonia lasianthus
Dendropogon usnedides
Saururus cernuus
Osmunda-regaiis
Persea burbonia

Te

B-2




TABLE B-3

Animals of 'the Pine Flatwoods Community

Common Name

Florida Crowned Snake

Florida Red-Bellied Snake

Narrow=-Mouthed Toad

Pine Warbler :

Ruby-Crowned Kinglet

Golden~-Crowned Kinglet

Least Shrew

Florida Chorus Frog

Frosted Flatwoods Salamander
or "spring lizard"

Mole Salamander or "spring lizard"

Southern Cricket Frog
Spring Peeter :
Piney Wood Treefrog
Least Trefrog

Gray Treefrog
Barking Treefrog

Box Turtie

Ground Skink

Eastern Garter Snake
Rough Earth Snake
White-tailed Deer
Cottontail Rabbit
Ground Dove
Rufous-sided Towhee (Joree)
Six=1ine Racerunner
Black Racer
Red-tailed Skink
Eastern Fence Lizard
Broad-headed Skink
Corn Snake

Eastern Kingsnake
Mole Snake

Coral Snake

Black Vulture
Cooper's Hawk
Red-tailed Hawk
Red-shouldered Hawk
Sparrow Hawk
Bobwhite

Turkey Vulture
Mourning Dove
Yellow-billed Cuckoo

B-3

Scientific Name

Tantilla coronata

Storeria occipitomaculatus
Gastrophayne carolinensis
Dendroica pinus

Requlus calendula

Regulus satrapa

Cryptotis parva

Pseudacris nigrita verrucosa

Ambystoma c¢. cingulatum
Ambystoma talpoideum
Bufo quercicus
Hyla crucifer

a femoralis
HyTa ocularis
HyTa versicolor
HyTa gratiosa
Terrapene carolina
Lygosoma lateraie
Thamnophis sirtalis
Haldea striatula
Q0docoileus virginianus
Sulvilagus fioridanua
CoTumbigallina passerina
Pipilo erythropthalmus
Cnimidophorus sexlineatus
CoTuber constrictor
Eumeces egregius
Sceloporus undulatus
Eumeces laticeps
Elaphe guttata guttata
Lamprope(tis getulus
Cemophora coccinea
Micrurus fulvius
Coragyps atratus
Accipiter cooperii
Buteo jamaicensis
Buteo lineatus
Falco sparverius
Colinus virginianus
Cathartes aura
Xenaidura macrourn
Coccyzus americanus




Table B-3 (Continued)

Common MName

Great Horned Qwl

Chuck-Will's-Widow

Whip-Poor-Will

Common Nighthawk

Yellow=shafted Flicker

Red-bellied Woodpecker

Yellow~belljed Sapsucker

Downy Woodpecker

Eastern Kingbird

Western Kingbird

Cedar Waxwing

Starling

Worm-eating Warbler

Great Crested Flycatcher

Eastern Phoebe

Eastern Wood Pewee

Barn Swallow

Purple Martin

Field Sparrow

Green Tree or Bell Frog

Florida Brown or Dekay's Snake

. Eastern Glass Lizard, Glass "Snake"
or Joint "Snake"

Chipping Sparrow

Island Glass Lizard, Glass "Snake"
or. Joint "Snake"

Hispid.Cottan Rat

Eastern Mole or "Ground Mole"

Sharp-shinned Hawk ar
Little Blue Darter

American Goldfinch

Southern Hognosed Snake, Puff Adder,
or Spreading Adder

O0ak Toad

Black Widow Spider

Sautheastern Shrew

Short Tail Shrew

Blue Jay

Commaon Crow

Fish Crow

House Wren

Cape May Warbler

Myrtle Warbler

Slender Glass Lizard, Glass "Snake"
or Joint “Snake"

Song Sparrow

Black-throated Blue Warbler

Scientific Name

Bubo virginianus
Caprimulgus carolinensis
Caprimuigus vociferus
Lhordelles minor
(olaptes auratus
Centurus caroiinus
Sphyrapicus varius
Dendrocopos pubescens
Tyrannus tyrannus
Tyrannus verticalis
Bobcilla cedrarum
Sturnus vuigaris
HeTmitheros vermivorus
Myianrchus crinitus
Sayornis phoebe
Contopus virens

Hfrundo _rustica

Progne subis
Sp1zei1a pusilia -

Hyla cinerea
- Storeria dekayi

Ophisaurus ventralis
Spizella passerina

Ophisaurus compressus
S1gmodon hispidus

Scalopus agquaticus

Accipiter striatus
Spinus tristis

Heterodon simus
Bufo guericus
Latrodectus mactans
Sorex longirostris
Blarina brevicauda
Cvanocitta cristata
Carvus brachyrhynchos
Corvus 0ssi1fraqus
Iroglodytes aedon
Dendroica tigrina
Dendroica coronata

Ophisaurus attenautus
Melospiza meiodia
Uendroica caerylescens.




Table B-3 (Continued)

Common Name

Blackpoll Warbler

Prairie Warbler

Mockingbird

Brown Thrasher

House Sparrow

Bobolink

Eastern Meadowlark

Boat-tailed Grackle

Robin

Indigo Bunting

Painted Bunting

Pine Siskin

Savannah Sparrow

Vesper Sparrow

Slate=colored Junco

Nine-banded Armadillo

Spotted Skunk

Marsh Rabbit

Loggerhead Shrike (Butcher bird)

Fox Squirrel

Screech Owl

Flying Squirrel

Striped Skunk

Scarlet King Snake

Gray Fox

Indigo Snake

Opossum

Eastern Harvest Mouse

Eastern Woodrat

Norway Rat

Rusty Mud Salamander

Barred Qwl

Hoary Bat

Eastern Pipistrel Bat

Oven Bird

Striped Newt

Carr's Dusky Salamander

Southern S1imy Salamander

Yellow Throat

Squirrel Tree Frog or Rain Frog

Narrow-Striped Dwarf Siren

Two-toed Amphium or "Congo Eel"

Cardinal or Redbird

Raccoon

Yellow Rat Snake or Four-Lined
Chicken Snake

Gray or Cat Squirrel

B-5

Scientific Name

Dendrojca striata
Denroica discolor
Mimos polyglottos
Toxostoma rufum
Passer demosticus
Dolichonyx oryzivorus
Sturnella magna
Cass1dix mexicanus
Turdus migratorius
Passerina cyanea
Passerina ciris

Spinus pinus _
Passerculus sandwichensis
Pooecetes

Junco hyemalis

Dasypus novemcinctus
Spilogale putorius
Sylvilagus palustris
Lanius ludovicianus
Sciurus niger

Qtus asio

Glaucomys volans
Mephitis mephitis
Lampropeltis deoliata
Urcyon cineregargenteus
Orymarchon corias couperi
Didelphis virginitana
Reithrodontomys humulis
Neotoma floridana
Rattus norvegicus
Pseudotrition montanus
Strix varia

(asiurus cinereus
PipistrelTus subflavus
Seilyrus aurocapllius
Diemictylus perstriatus
Desmognathus fuscus
Plethodon glutinosus
Geothlypis trichas
Thamnophls sauritus
Pseudobranchus striatus
Amphiuma means ]
Richmondena cardinalis
Procyon lotor

Elaphe obsoleta
Sciurus carolinensis




Table B-3 (Continued)

Common Name

Bobcat, Wildcat or Bay Lynx

YelTow=Throatad Warbler

Carolina Chickadee

Razor Back, Wild Board, Wild Hog,
or Pinewoods Rootar

Greater Five-Lined Skink

Southern Common or Gray Tree Frog

Hermit Thrush

Cat Bird

Carolina Anocle or "Chameleon"

Carolina Wren

Florida Sandhill Crane

Scientific Name

Lynx rufus
Oendroica dominica

Parus carolinensis

Sus scrofa

Eumeces jnexpectatus

Hyla versicolor

Hylocichla guttata
Qumeteiia carolinesis
Ano1s carpolinesis
thryothorus fudovicianus
Grus canadensis practensis




TABLE B-4

Animals of the Hydrophytic Hardwood Community

Common Name

Florida Crowned Snake

Narrow-Mouthed Toad

Southern Ring-Necked Snake

Pine Warbler

Florida Chorus Frong:

Little Grass Frog

Southern Leopard Frog

Frosted Flatwoods Salamander
or "spring lizard"

Mole Salamander or "spring lizard"

Swamp Sparrow

Lesser Siren

Tiger Salamander

Central Newt )

Southern Cricket Frog

Spring Peeper

Barking Tree Frog

Yellow=bellied Turtle

American Chaemeleon

Ground Skink

Red-Tailed Skink

Red-Bellied Water Snake

White=tailed Deer

Cottontail Rabbit

Eastern Garter Snake

Rough Earth Snake

Smooth Earth Snadke

Mud Snake

Corn Snake

Eastern King Snake

Mole Snake

Coral Snake

Common Egret

Great Blue Heron

Louisiana Heron

Little Blue Heron

Yellow-Billed Cuckoo

Yellow-Shafted Flicker

Red-Bellied Woodpecker

Yellow-Bellied Sapsucker

Downy Woodpecker

Diamond-Backed Rattlesnake

Cedar Waxwing

B-7

Scientific Name

Tantilla corgnata
Gastrophayne carolinensis
Diadophis punctatus
Dendroica pinus

Pseudacris nigrita verrucosa
HyTa occularls

Ranapipiens sphenocephala

_ Ambystoma cingulatum

Ambystoma talpoideum
Melospiza georgiana
Siren intermedia
Ambystoma tigrinum
Notophthalmus viridescens
Bufo guercicus
Hyla crucifer
Hyla gratiosa

seudemys scripta
AnoT7s carolinensis
Lygosoma laterale
Eumeces eqregius
Natrix erythroguster
Odocoileus virginianus
Sulviiagus floridanua
Thamnophis sirtalis
Haldea striatula
Haldea valeriae
Farancia abacura
ETaphe guttata guttata

 Lampropeltis getulus

Cemophora cocginea
Micrurus fulvius
Bubulcus 1b1s

Ardea herodias
Hydranassa tricolor
Florida caerulea
Coccyzus

Colaptes auratus
Centurus caroiinus
Sphyrapicus varius
Dendrocopos pubescens
Crotalus adamanteus
Bobcilla cedrorum




TABLE B-4 (Continued)

Common Name

Orange~Crowned Warbler
Prairie Warbler

Palm Warbler

Red-eyed Vireo

Great Crested Flycatcher
Eastern Wood Pewee

Tree Swallow

Blue Jay

Mockingbird

Brown Thrasher

Northern Water Thrush
Yellowthroat
Boat-Tailed Grackle
Nine-Banded Armadillo
Longtail Weasel

Spotted Skunk

Marsh Rabbit _
Eastern Harvest Mouse
Rice Rat

Norway Rat

Green Tree or Bell Frog
Florida Brown or Dekay's Snake

Eastern Glass Lizard, Glass "Snake" -

or Joint "Snake"

'Hispid Cotton Rat

Southern Hognosed Snake, Puff Adder,

or Spreading Adder

Qak Toad

Southeastern Shrew

Flying Squirrel

Striped Skunk

Scarlet King Snake

Gray Fox

Indigo Snake

Opossum:

Rusty Mud Salamander

Barred Owl

Hoary Bat

Eastern Pipistrel Bat

White Ibis or Spanish Curlew
Florida Otter

American Alligator

Peninsular Turtle or Florida Cooter
Green Heron

Florida or Southern Softshell Turtle
River-Swamp Frog

Louisiana Water Thrush

Striped Newt
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Scientific Name

Vermivora celata
Dendroica discolor
Dendroica palmarum
Vireo ollvaceus
Mylanrchus crinitus
Contopus virens
Irideprocne bicolor
Cvanocitta c¢ristata
Minus polyglottos
Toxostoma rufum
SeiuUrus noveboracensis
GeothTypis trichas
Cassidix mexicanus
Dasypus novemcinctus
ustela frenpata
Spilogale putorius
Syivilagus palustris
Reithrodontomys humulis
Uryzomys palustris
Rattus norvegicus

HyTa cinerea
Storeria dekayi

Ophisaurus ventralis
S1gmodon hispidus

Heterodon simus
Bufo quericus

Sorex longirostris
Glaucomys varlans

ephi1tis mephitis
Lampropeltls trianqulium elapsoides
Urcyon cinereoargenteus
Orymarchon corias couperi
Didelphis virginiana
Psuedotrition montanus
Strix varia

Casiurus cinereus
Pipistrellus subflavus
Eudocimus albus

Lutra canadensis
ATTi1gator mississippiensis
Pseudemys floridana
Butorides virescens
Trionyx ferox

Rana heckscheri

Seturus motacilla
Oiemictylus perstriatus




TABLE B-4 (Continued)

Common Name

Carr's Dusky Salamander

Dwarf Salamander

Southern S1imy Salamander

Squirrel Tree Frog or Rain Frog

Southern Ribbon Snake

Black Swamp Snake

Striped or Allens' Swamp Snake

Narrow-Striped Owarf Siren

Two~-toed Amphium or "“Congo Eel

Greater Sirven

Glossy Water or Striped Water Snake

Chicken Turtle

Wood Ibis, Wood Stork, or Iron Head

Water Turkey, anhinga or Snake Bird

Wood Duck

Florida Banded Water Snake

Green Water Snake

Cardinal or Redbird

Keeled or Rough Green Snake

Cottonmouth or Water Moccasin

Brown Water Snake

Raccoon

Redstart

Black and White Warbler

Tufted Titmouse

Yellow Rat Snake or Four-Lined
Chicken Snake

Gray or Cat Squirrel

Bobcat, Wildcat or Bay Lynx

Yellow-Throated Warbler

Razor Back, Wild Board, Wild Hog,
or Pinewoods Rooter

Southern Common or Gray Tree Frog

Hermit Thrush

Cat Bird

Yellow=Crowned Night Heron

Black=Crowned Night Heron

Carolina Wren

White-eyed Vireo

Gopher Turle

1l
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Scientific Name

Desmognathus fuscus
Sanculus quadridigitatus
Plethodon glutinosus
Hyla squirella
Thamnophis sauritus
Seminatrix pygaea
Liodytes alleni
Pseudobranchus striatus
Amphiuma means

Sirven lacertina

Natrix rigida
Dierochelys reticularia
Mycteria americana
Anhinga anhinga

A1X sponsa

“ Natrix sipedon

Natrix cyciopion
Richmondena cardinalis

Opheodrys aestivus
Agkistrodon piscivorus
Natrix taxispilota
Procyon lotar
Setophaga ruticilla
Mniotilta varia

Parus bicolor

Elaphe obsoleta
Sciurus carolinensis
Lynx rufus

endroica dominica

Sus scrofa

AyTa versicolor
Hylocichla guttata
Dumetella carolinesis
Lyctanassa violacea
Nycticorax nycticorax
Thryothorus ludovicianus
Vireo griseus

Gopherus polyphemus




Common Name

5alt bush

Smooth cordgrass

Salt grass

S5alt meadow cordgrass
Black needlerush
Hightidal bush

TABLE B-5

Salt Marsh Vegetation

B-10

Scientific Name

Baccharis halimifolia
sparting afterniflors
Distichlis spicata
Spartina patens

JUNCUS roemerianus
lva frutescens




TABLE B-6

Animals of the Salt Marsh Community

Common Name

Turkey Vulture
Diamondback Terrapin
Common Loon
Red-Throated Loon
Horned Grebe

Brown Pelican

Gannet
Double-Crested Cormorant
Mailard

Pintail

Gadwall

Shoveller

BWUEfWTnQedJTeaﬂ7":h%H3'j

- Green-Winged Teal =
Marsh Hawk
Redhead
Canvasback
Ring=Necked Duck
Greater Scaup
Lesser Scaup
Common Golden Eye
Least Shrew
Buffle Head
Red-Breasted Merganser
Black Vulture
Common Egret
Snowy Egret
Cattle Egret
Great Blue Heron
Louisiana Heron
Little Blue Heron
Virginia Rail
Pora
Clapper Rail
King Rail
American Coot
American Qyster Catcher
American Avocet
Biack-Necked Stilt
Piping Plover
Wilson's Plover
Hispid Cotton Rat
Whimbrel
Spotted Sandpiper

B-11

Scientific Name

Cathartes aura

MaTa clemmys terrapin
Gavila 1mmer

Gavia stellata
Podiceps auritus
Pelecanus occidentalis
Morus bassanus
Phalacrocorax auritus

-Anas platyrhynchos

Anas acuta

Anas strepera
Spatula clypeata
Anas discors

Anas carolinensis
L1rcus cyaneus
Aythya americana
Aythya valisineria’
Aythya collaris
Aythya marila
ythya affinis-
Bucephala clangula
Cryptotis parva
Bucephala albeola

. Mergus serrator
oragyps atratus

Casmerodius albus
Egretta thula
Bubulcus 1b1s

Ardea herodias
Hydranassa tricolor
Florida caerulea
Rallus 1imicola
Porzana carolina
Rallus longitrostris
Rallus elegans

Fullca americana

Haematopus palliatus
Recurvirostra americana
Himantopus mexicanus
Charadrius melodus
Charadrius wilsonia
S1gmodon hispidus
Numenius phaeopus
Act1t1s macularia




Common Name

Greater Yellowlegs
Lessar Yellowlegs
Stilt Sandpiper
Short-Billed Dowitcher
Ruddy Turnstone
Pectoral Sandpiper
Knot

White-Rumped Sandpiper
Common Snipe '
Great Black-Backed Gull
Herring Gull
Ring=Billed Gull
Laughing Gul1l
Bonaparte's Gull

Least Tern

Common Tern

Forster's Tern
Sandwich Tern

Killdeer

Gul1-Billed Tern
Caspian Tern

Black Tern

Black Skimmer

Water Pipit

Tree Swallow

Common Crow

Fish Crow

Short-Billed Marsh Wren
Red-Winged Blackbird
Boat-Tailed Grackle
House Sparrow

Bobo1ink

Sharp-Tailed Sparrow
Rice Rat

Norway Rat

Hoary Rat

Eastern Pipistrel Bat

White Ibis or Spanish Curlew

Florida QOtter

Hooded Merganser or Fish Duck

American Alligator
Green Heron
American Bittern

Wood Ibis, Wood Stork, or Iron Head
Water Turkey, Anhinga or Snake Bird

Wood Duck
Common Gallinule

Bald Pate or American Widgeon

TABLE B-6 (Continued)

H

Scientific Name

Totanus melanoleucus
Totanus flavipes
Micropalama himantopus
Limnodromus griseus
Arenaria interpres
Erolia melanotos
Calidris canutus
Erolta fuscicollis
Lapella gallinago
Larus marinus

Larys argentatus
Larus argentatus
Larus atricilla

Larus phitadelphia
Sterna albifrons
Sterna hirundo

Sterna foresteri
Thalasseus sandvicensis
Charadrius vociferus
Gelochelidon nilotica
Hydroprogne caspla
Chitdontas niger
Kynchops nigra

nthus spinoletta
Tridoprocne bicolor
Lorvus brachyrhynchos
Lorvus 0ssifragqus
Cistothorus piatensis
Agelalus phoeniceus
Lass1diX maxicanus
Passer domesticus
DoTichonyX oryzivorus
Ammospiza caudacuta
Uryzomys palustris
Rattus norvegicus
Lasiurus cinereus
Pipistrelius subflavus
Fudocimus albus

Lutra canadensis
Lophadytes cucullatus
ATTigator miss1ssippiensis
Butorides virescens
Botaurus lentiginosus
Mycteria americana
Anhinga anhinga

A1X sponsa
GallTnula chloropus

Marceca americana




TABLE B-6 (Continued)

Common Name

Ruddy Duck

Pied-Bi1led Grebe or Didapper
Least Bittern

Cottonmmouth or Water Moccasin
Raccoon

Blue Gray Gratcatcher
Yellow-Crowned Night Heron
Black-Crowned Night Heron
Attantic Loggerhead Turtle
Florida Manatee

B-13

Scientific Name

Oxyura janaicensis
Pod1lymbus podiceps
Ixobrychus exi11s
Agkistrodon piscivorus

Procyon lotor
PoTioptila caerulea

Lyctanassa violacea

Nycticorax nycticorax

Caretta caretta caretia
Trichechus manatus latirostris




Common Name

Short-nosed Sturgeon
Common Sturgeon
Tarpon

Bonefish

Hickory Shad

Shad

Menhaden

Sea Catfish
American Eel
Striped Mullet
Bluefish

Striped Bass
Common Sea Bass
Black Drum
Channel Bass
Southern Flounder
Pink Shrimp

Blue Crab

Oyster

Florida Gar
Redfin Pickerel
Mud Pickerel

Carp ‘

Yellow Bullhead
Green Bullhead
Brown Bullhead
Largemouth Bass
Black Crappie

Mud Sunfish
Blackbanded Sunfish
Banded Sunfish
Redbreast Sunfish
Bluegill

Redear Sunfish
Tilapia

TABLE B-7

Selected Fish and Shellfish Species
of St. Johns River System
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Scientific Name

Acipenser brevirostrum
Acipenser oxyrhyachus
tarpon atlantious
Albula vulpes
Pomo | obus mediocris
Alosa sapidissima
Brevoortia tyrannus

Galeichthys felis

Anguilla restrata
Mugi! cephalus
Fomatomus saltatrix

Roccus saxatilis

(entropristes striatus

Pogonius cromis

Sc1aenops ocollatus

Paralichthys fethostigma

.Penaeus duorarum

Callinectes sapldus

rassostrea virginica

Lepisosteus platyrhincus

ESOX americanus

ESOX vermiculatus

Lyprinus carpio

letalurus natalia

Ictalurus brunneus

letalurus nebulosus

Microperus salmoides

Pomoxis nigromaculatus

Acantharchus pomotia

Enneacanthus chactodon

Enneacanthus obesus

Lepomis auritus

Lepomis macrochirus

Lepomis mircrolophus

Tilapia mossambica

.—\_
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AIR QUALITY

Goals and Cbiactives

Goal I -
. .To pratact the health and welfars of the residents of
Jacsscnv'lle from any actual aor pozentlal adverse effscis
resultiag from exposure to air pellutanss

Qbjeezive A, Encsurage the resducticon andé preventicsn
9f air quality cetarigration.
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Qbiective 3. Camply with federal standards
suspenaec particulates (TSP's).

A Ob;ect;ve C ' Camply with federal standazds for
oxidants. '

Objective D. Reducs undesirable odars in Jacksonville. .

Objective E. Upgrads the Air Momitsring nectwork s
Reet Cle sTanqaing Air Menitoring Work Group (SAMWG) guide-
lines. '

Qbjective F. Insure that the Air Activicy Quality
Assurancs (CcnctTol) Program meets federal EPA requirsments Zar
sampling technigues gs well as labaoratory analysis tachiniques.

Chjective G. Initiata a hazardous and toxic substinca
iaventary leaaldg to davelopmeat of an air ambient zmomitor-
-nc pTogram te assume respcnSLDl--:ies under the Federal

oxic Suhstancas Control Act

Qbjective H. Promete and suppert effares o obtain
the federal, stat2 and local cammz::eu*s of resguTces
Nec2ssary tg operat= an effacgtive air qualicy plamniag
and contraol pr cgr .
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Gezl

0 Dlan land use patteras andé transportati
in a manner whicl is compatible with desics
standards.

Objective A. Assist new industry iz locating a site
for development that will not lead to exceeding of air
quality standards or te significant detarioraticen o the
envircnment.

-

Qbiective 3. Develop a computar modal zIZoT
ta stucy tae relationsihip between the lcoccaticn ¢
points and ambisnt pollution levels.

acksonville
emissign

-
v

-
-

Cbiective C. a¢ourage increased utilizztien ¢f the
Zass TTAASIT system.

Air Qualiey StandarTss

The United States Eavironmental Protacticn Agency, as
required by the Clean Air Act, estadblished two standarss for
air qualicy; the primary staandard designed to protect human
health and the secondary standard designed to protsct human
welfzre. Florida adgpted the maTe strizgent secondary
standards (Florida Administrative Code - Chapter 17-2).

Qzomne ‘ L

Primary and Seccndazm
(Flarida) )
Standards: 120 parts per billicn, maximum
. l-hour concancraticn not So be
exceeded more tlad once per Year.

Total Susvendad Particulazas

Prizmary Scaandard: 260 micrograms per cubic metar;
maximum Z4-hour concsntration
not to be exc=eded mors tian
¢nce per year. ‘
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Secondary (Florida)
‘Standard:

Sulfur Dioxide

Primary Standard:

Secondary

(Florida)
Standard: .

60 micrograms per cubic meter;
annual gecometric mean.

130 micrograms per cubic metar;
maximum 24-haurs concsentration
not te be exceeded morTe than
OnCe per year,

363 micrograms per .cubic metar:
maximum 24-30uT concentTatic
nQT T0 be excssdad aAcrTe than
once per year.

§0 micrograms per cubic metar
(0.02 pom) - ammual arishmetic
mean. L

260 micrTogTrams per cubic meter:

maximum 24-heur concentration not
t0 De exceeded more than oncs per .
year.

1,300 nicrograms per cubic mecar
(0.3 pPm) maximum 3-hour can-
ceantratiocn, not be be axcaadeqd

' ROT® than onece per year.

Carbon Monoxids

Prizmary and Secandary
{Flerida)
Standards: 10 milligrams per cubic meter

(9 ppm), maximum $-hcur concen-

tration not to he exceeded mors

than onge per year.

40 milligrams per =ubic met=r
(35 ppm), maximum l-hour concen-
tration not to be excseded mare
than qnce per vyear.



Nitrogen Dioxide

Primary and Secondary o
(Florida) - ~ .
Standards: 100 micrograms per cubic metsr

' : (0.05 ppm) annual arichmetic mezn.

Air Quality Pnlicies

A. The effactive and efficient use of resources fgr the
contral of point sources of air pollution should be
suprorted, I necaessary, incrsasaed manpower azd
egquipment for menitaring and enforcament shculd be
available. Legislation requirizg venigls inspectics
and moTe stringent standards £or both ambient ccnditions
and source emissicns may alsc be needad.

3. Atmospher and topcgraphic diffusion charactaristics
should be a factor ia dete'mlng the location of majar
3ir pollution sources such as -industrial sources,
pewer plants, incizmerators and a*rvorts, in that wizd
and air currents are used to miaimize air pollution
buildugp.

C. Wherever possible, u‘ban land uses should be buffared
£rem stationary and l;ne (thoroughfare) sources of emis-
sions. The size of effegtive huffers around sctazignary
sgur<as can be deterlined on the basis of emission
.velume and metecr:lcgi:al conditions.,

D. Fagilitiges which house or provide activities for semsi-
tive iadividwals; i.e., the ¥oung, elderly and sick,
should be Xept as remote as possible from emission
scurces. Facilitites of concera include schogls,
hospizals, parks, elderly housiag projects ar activizy
centars, nursing hemes, orphanages, ecs.

E. Support should be given %o actions which would diverz:
trips from automebiles to public transic, thereby reducing
traffic generated air emissions. Population and emplov--
ment ¢snters should be located on des*vna_ed transiz/
develorment caor-iders.

F. Planned unit developments, multi-use centers and otier

innovative development forms should be promotad and




N

encouragaed as ways to raduce the nsed to travel and the .
average trip lengti.

Attention should be given to improvements tTo exist
thoroughfares which would smooti the flew of trafil
and reduce autcmotive pollution caused by bottlenecks,
¢capacity overloads, an-street parking, poerly syuchro-
nized signals, rough pavement surfaces and pedestrian-
vehicular conflices.

Consideration sbould be given to reducizg the concen-
tration of auto traffic in activiey centers, particularly
at peak traffic hours, through the use of parking pricing
policies and trafiic-free zones, whers adequats transic
and ctraffic facilities are available,

The city should assist industries desiring to locacte
in Jacksonville in selecting a site where ambiant airs
standards would not be vielatad,
Air Qualicy Proposals
. Adopt Air Quality Comtral Plan.
. Develop a computer model for Jacksomville to ‘ )
study the relationship between emission points .

and ambient pollution levels. Uzilize this madel

t9 assist gew industyy in determining locaticns for
development ia Jacksenville that will naot lead to
exceeding of air quality standards or o a3 significant
detericraction ¢ the enviromment.

. Institute a2 more comprehensive air quality momitaring
system to accurately measure zir pollution.




NOISE CONTRCL

Gaals and Cbieg=ives

-

Te weduce acise levels tc tle nminizum pragiical leval,

Qbjec=ive A. Promots the recducticon of noise wihici is
paysically injuricus t3 heariag or psycieclogical healtl.

Cbjective 3. Promote the elimination of unnecassary
nuisancs noises. .

Qbjective C. Review new hausing developments by rTefer-
enice T3 tae noise guidelines set forti by the U.S. Department
of Housing and Urban Development.

Qbjective D. Provide agise bullers between highways,
commercial us2s and noise generating developments and Tesiden-
tiazl develcpments.

Standaxds for Neise Canteal

The U. S. Department of Hausizng and Urban Development has
developed standards to engaurage the raduction of noise levels,
It is the purpose of departmental policy ts call atteanticn T3
tae noise pollution threat, o engsurage the cantTal of noise
at its sources ia cgoperaticn with cther federal departzents and
agenciass, tas encourage land utilization patteras fcr housiag
and other munigipal needs that will separate uncentrallable
noise sgurces from residentizl and other ngise sensizive areas,
and to pronibit HUD support t0 new ¢Snstruction an sitas having
unacseptable acise expasure.
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by HUD ze guide

o W

The folleowing standards were adopts
pregram decisions.

<arnal Noise Exvosure

o
2

Unaccentable, Exceeds 30 dS (A} 60 miautes per 24 hours.
Exceeds 75 d3 (A) 8 heours per 2% hours.

Excsptions are strongly discouraged and requirs a
102(2)C environmental statement and the apprsval of the
Secretary of Housing and Urban Develcpment.

Discretignary. Nermally Unacceptabls: excesds
53 &3TA) 3§ BAours per 24 hours. Loud repetizive sounds
Qun sizs. ~ _ .

Approvals require agise attezuation measures, the
Regional Administration concurrenca and a 102(2) eaviron-
mental Statement.

Discretionmary.- Normally Acceptable: dees mot
exceed G5 4B (&) mare than 8§ hours per 24 hours.

Accsptable. Daes got exceed 45 d2(A) mere than 30
. minutes per 44 bours, :

Interior Noise Expasures. (for new and rehabilitated residen-

conseructicn)

The following standards are perfgormance standards. The
means f£orT achieving them will depend con the exteraal naise
levels, the equipment and layout used in the buildiag and the
noise attentuatian characteristics of the buildings fleors and
walls., These standards assume open windows unless otier pro-
visign is made for adequate venilation. .

Accaptable. Noise exposures £or sleeping quarters are
consicarec “acceptable’ if interior aoise levels resulwiz
from exterior noise sources and intericr building scurcas
such a5 heatizng, plumbing and air conditioniag:

5 4dB8(A) for mers chan an
60 minutes in any 24 haour

. Do not excaed
acsumulation o
period, and

-
e
-
=
L
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. . Do naet exca=ed 43 d3(A) for more than 30 minutes
during night time sleeping hours Zrom 11 p.am. o
7 a.m., and

. Do nat excsed 435 dB(A) for more than an acsumu-
lation of eight hours ia amy I4 hour day.

Insulaticn 3etween Dwelling Units

Unacgentable: For noulcti-family structures, iacludiag
attached single :zamily umits, fleor and dividing walls
betwaen dwe1l_ng units haviag Sound Tramsmission Class CSLC]
of 1ess than 43 are always unacggentabla,

Policies

A, Potential noise gemerated by proposed developments and
the existing noise levels at these sit2s sheuld be 3 con-
sideration iz review and planming.

B. All planning and review should tazke cognizaace 9f existiag
perfordance standards set by ¢ity ordinance and the ncise
guidelines set £forth by the U.S. Departaent of Housiag

. and Urban Develapment, _

C. The usa of buffer zones ta curtail noise should he en-
couraged. . . A . .

D. Tae planting and preservaticn of trezes and vegetaticn
and the constructicn of berms aleng highways and rail-
read rights-of-way should be encauraged as a methed
0f noise abatement.

[11]

. Strict land use controls and buffers aad/cT PTotaciive
zones in and around airports should be encouraged.

Provgsals
. Comduct a citywide study of existiag noise levels

in order to have a base line agaiast which future
ingcreases 12 noise levels may be measured.
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' WATZR QUALITY

Goals and Qbisgtiveas

Goal T

by

ants ¢

«
+ -
o
-
2CTS

To protect the heal h and welfare ¢f the res
Jacksenville from actual QT pctenzzal adverse ezl
resulting Zrom suriace water pollution.

Qbjegeive A. Meet and maintaiz the Class II and III
watar quality standards which have been adaptad by the )
stat2 and the city. (Caapter 17 -3, Florida Admizistrative-

‘Cade.)

Qbjective B, Upgrade and maiataiz the quality of
stTeanms, waterways, and the coastal zone so that the watar
may serve recTeaticnal, agricultural, industrizl and otier
beneficial uses, '

Qbjective C. Plan land use ua:tarns and: TTansSpoTea-
tion 5ystems 1 2 manmer which is compatzibla wizh desized
watar qualily standards. : )

Qbjec<ive D. Improve tiae quality of startawater runoil e
the recsziviag waters of Jacksonville.

Qbjeczive =, Support the legal, organizasicnal,
£inancial anc ;echnolcg-cal changes neca2ssarTy to achieve
the desired water quality standazds.

Qhi
the feceTai, $Tate and local commitmencts of
necessary ts operiats an e2flfagiive water quali
and conirel pragTam

[}

gtive F. Promote and suppert effst
3 a

N‘Id




-.:

®
o{x

v

ecolegical, drainage and
by as much as possible.

uq i~
[
3]

Qbjective H. Monitor proposed modificazions of the
National Pollutzat Discharge Elimination System permics
issued by EPA,

-

Goal I

To maintain aad replenish the quality and quantirc;
¢f groundwater supplies wicthin the county and regiocn.

Obieceive A, Eagourage the regycliag of wazer,
whenever possSioL2. f

Qbjeczive 3. Eacourage the use of aon-pocable watar
sources o0y ousiness and iladustry wherever possible to con-
serve g-cundwaher supplies. A

-

Qbjective C. Establish efizguive water managemsnt
programs to ensure that satisfactory levels of quantity
and quality are maintained.

Qhiective D. Encsurage provisions for induced ground-
WwatsT TeClarze wWner? Nneca2ssary to the maintsenance of ground-
water supplies,

Qbiectiva E. Seek the sstablishment of additicnal
desp monitoTidg wells, rtules and standaTds for local well
castruction and water use c¢riseTia.

Standards

The State of Florida Deparwment of Eavironmental
Regulation (DER) has promulgated mulss by which the qualit
of the water i1s determined and the implementacion of stata
and national watar guality goals is achisved. Chapter 17-3
af the Florida Administrative Code establishes ainimum
griteria ZOT all wataTs.

Wi:hin the terrictorial limics of che stata, all watars
shall be £ree £from settleable, £floating, delesrarious and
'ot*c suhstances. Specific water quality standards havs
also been established for various constictuents classifiad




as delesterious regardlass o the use to which the surface
water 1s put. These standards are set forth in Chapter
17-3, Florida Adminiscrative Cods.

In addition to the foregeing requirments, .DER has
established water quality criteria on the basis of suriacs
watar uyse. All waters in Duval County are Class III waters
except for Pumpkin Hill Creek, the Fort George River, Sawpits,
Simpson, Garden aad Myrtle Creeks which are Class II watars.

Class II Wasers - Shellfish

Barvesiing ‘ T

The following selagted critaria are for classification
¢f waters iz areas which either actually cr petentially have
The capabilizy of supporting recreational or commercial
shellfish propagation and harvesting. Harvestinag may only
9esnT in areas appreved Dy tie Divisign of Healti, Flarid
Departwnent af Health and Rehabilitative Jerviges.

Al Bacteriological Quality -Coliform Group - areas
classified for shellfish harvesting, tie median
coliform MPN (Most Prohbable Number) of water shall
not exceed 70 per 100 ml., and not more thaz 10
percent of the samples shall exceed an MPN of 230
per 100 ml. The fecal coliform bacterial level shall
not excsed 3 median value of 14 MPN per 100 ml. wizck
not more than 10 percant of the samples excaeeding
43 MEPN per 100 ml. .

B. pH - pH shall not be caused tos vary more thaad one
(L.0) unit above or below normal pH of coastal wasar
as defined in Sectionm 17-3.021 3nd not more-thaa cwao-
teaths (0.2) unic above or below ncrmal pH o open
waters as defined in Sectiam 17-3.021 and the lawer
value shall not be less thaa six and ane-halsf (§.35)
?ndsihe upper value not moTe than eight and one-halz

8.3).

cC. Dissolved QOxygen - the concentration in all watars
shall not average less than § mg/l in a 24-hour
period and shall never be less than 4 mg/l. Normal
daily and seasomnal fluctuations above these lavels
shall be maintained. .

Y

D. Odor - threshold odor aumber not To exzesd I4 acT

60 degrees C as 2 daily average.




Class [IIl Waters - Recreation,
JTODAZgaticon alc «anagsment oI
Fish and wilallze

The following selected <¢riteria are for classification
of waters to be used f9or recreaticnal purpeses, including
such body contact activities as swimming and water skiing,
and f£or the maintenance of a2 well-balanced fish and wild-
life population. All surface waters within and coastal
waters contigucus to these basins, including offshore
waters, not otherwise classified shall be classified as
Class III; however, waters of the cpen ocean shall be main-
tained at a dissalved oxygen level of not less than Zfives
(5.0) milligrams per licre (mg/l).

A, pH - ph of receiving waters shall not be caused to vary
moeTe than one (1.0) unit zbove or belew normal pH of
predomizantly £reshwaters and coastal waters as dezized
in Section 17-3.021; and not more than two-tanthks (0.2)
units zbove or below normal pH of open waters as defized
in Secticon 17-3.021; the lower value shall not be less
than six (6.0) in predominantly freshwaters or less -
than six and cne-half (6.5) in predomizzntly marize
waters; and the upper -value not more Than eight and
ene-half (8.3).

B. Dissolved oxygen - in predeminantly freshwaters, tle
concentraticn shall not be less than § milligrams (mg)/l. \
In predominantly marine waters, the concsntration shall .
not average less than § milligrams (mg)/l in a Z24-hour
period and mever less than 4 milligrams (mg)/l. Normal
daily and seasonal fluctuaticns above these lavels
shall be maintained in beth predominantly freshwatarTs
and predominantly marine watsrs.

c. Bacteriological Qualicy - fecal colifarm bacteria shzall
© neot exceed a monthly average of 200 per 100 ml of

sample, nor exceed 4Q0 per 100 ml of sample in 10 per-
cent of the samples, not exceed 800 per 100 ml on zany
one day, ooT exceed a total <cliform bacteria count
of 1,000 per 100 ml as a2 monthly averags, nor exceed
1,000 per 100 ml iz more than 20 percent of the samples
examined during aay month, nor exceed 2,400 per 100 =l
4t any time, Montihly averages shall he expressed as
geometric means based on a minimum of 10 samples taken
over a 30 day period. Either MPN or MF counts may be
utilized. .o ’

Policies

Class I and Class III Waters

Al Any reduction, impedance or ather hydrologic modificaticn .
Qf stream flaws should be considered from the standpoint of
the effect upon the assimilative capacity of watarbodiss,
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3. Sail conservation pracuices suck as runcif and eTcsicn
csneTol measures to prevent pelluzion 9= the St. Joans
River and/ar its tributaries frsm uplazd cemsITucticn
activitices shcula be engouraged. -

cC. Conservation cf natural vegetatien amd limitatisn cn

tie amount of paved areas is encouriged ©2 aizizlze
storawatar runofs. The use 92 semi-pervicus paviag
is encaourzged. . . S

Peiznt Sgurse Cennrol

Al Local goverzment should Yecome the domizazt providar
0f sewage collection and creatment sarvices and should
centizue its program oZ develguiag 2 regicnal sawage
system. :

3. Privats wastawastar uackage tTeat}ent 2lznis shculld te
permicttad qnly where public systems are izadequate
or umavailable and urzva:e plants should be comnectad
T3 the punl;: systan wne the latter is- adequacs

and ava lable.

c. Permits should net he issued for aay ::eat:eu."ia:'l-
icies, the discharges fTom which may excseed clhe
assimilative capacity ¢f the receiving waters as
deternized by DER modeling programs.

0. All existing sewage trsatment systems sheuld be
upgTadad to the poiat that discharges are ’*mua:ible
with the assimilativae capacity of regeiviag waters ¢
lands, 25 dsacermized on the basis of applicaal-
standirds and allowable waste loads.

b

. E339res should be made to rveducs water qualicy
damage caused in the St. Johns estuary by zerTs
gctivitices by proaibizion of discha:ge of yneTe
waste f7om ships and smaller craft, and continued e
forts to pre2vent oil spills.

it

. Where eceonomically £sasikle and necessazr, staTz drzizags
cutfalls should be located where Tecaiving wataers sTe
mostT capable aof ass_nila::ne w3sTas,

an
2

-

i
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-areas should be properly des*vned to prevent their

existing public navigatisn channels shculd be dis-

Dredging except for approved maintenance dredging af .
couraged adjagent to Class I[I waters. Dredge spoil

becoming mosquics breeding ar

Discharge of effluent which will cause health hazards
for the populaticn engaging in watar contact Sporss
and precpagation ¢f fish and wildlife should be pro-

‘hibited.

Nan-Paint Seurzs Contral

A.

-

zion

EfZforts sheould bhe aceelarated t2 reduge pollu
tiZy and

caused by agricultural runeoff and t2 iden
reduce other non-peixt pollutiecn scurces.
Ixpervicus surfaces should be limitad <o the mizizunm
possible. When impervicus paviang is used, natu-al
drainage systems should he PT retectad and stormwats
Tuneff ingarperated back iasws the natural sysTan.

Storm drainmage projects should simulate the nasural
drainage pattern as nearly as possible.

Where feasible stormwater runaff should be delayed with
detention systeams f£or dispersal and release at 3 race af
£low simulating the pre-development stata.

Groundwas==sr Sumsly

Al

" Groundwactar Tesources should be managed on a lanc-t =

"self sustained yield" basis thrsugh managementl o
withdrawal ra:es well spacing, squrces gf csntaminzticn
and leakage.

In arder tg protact the regional water supply, the
drilling of 31l wells should be by permit for drilling
and operaticn. The ¢apping, £illing and plugging of
abandoned wells should be ragquired., Valves on fres
flowinag wells and the closing of such valves except when
watar is in use should be required.

Usa of groundwater fgor industz zaT cseling puzrtosas

should be discouraged whers suitable and adeguacts
surface waters are available for that purpose.
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Conserration and re-us2 of coaling water should be
encouraged in all cases, as wall as re-use 9f tTeoa
wastewater whers sccnomically feasible.

Groundwater recharge should be enhancaed where fs2asidlez
and desirable through artificial means; i.e., detenticn
dams, rﬂtnntlcn ponds, pumpiag during high flow, and
swales. :

Deep well watar quality tests sheuld be conducted =2
detarmine the extent of saltwatar iatrTusiecn.

Use of low volume watar fixturss sjioculd be raguirad
237 z2ew constyuction by the City 3uilding Code..

. The St. Johns River is 2 valuable envircomental

" rasource; however, it is5 alse 2 valuable =concmis
resource due to the dependenca of the citv en
port related activities. Iz ardar ts cagni:e
the dual uses of the river, the nepart:en- of
Environmental Regulation should be ercsuraged to
expand the defipition of Class III waters iz pert
arezs s$o that the watzar quality standar<s de neot
unduly discourage T resTTigct ecsnamic agiivizy.

. Review recommendations of the state regarding coztral
of non-point sSources of water pelluticn (208).

. Eacourage and assist in the develcpment ¢ 3 plan
which will consider the St. Johns River estuariae
ecasystem 3ud its reaction o an increase or
decrease of freshwater introdugtion.

. Encourage the develcpment by USGS and cther can-
ceTned agencies ¢f a compustar model 22 predict
changes in water quality and quantity far grounc-
water, surfags water and estuarinie systams.

. EncouTage studies by USGS and gther canczried
agencies to deteraine source and rate of movemens
of saline watar in zhe aquifer.

. - Eacourage scudies by USGS ‘and gtaer cIncertmed
ag=nc1=s on the effact of urbanizatisn 9n surfacs
and Zroundwater supplies.
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Zngourage the St. Jehns iver Wa=msr Ma:.agemer: D_s-
trict &3 help fusé watsr managemens studiaes.

ZncsuTage graatar cIgperation batween ke Sk, Jchns
River Watar Managament Distzigcs,. the CQ-;:s oz
Enginesers, USGS, DER anrd ..::cal acencies in develcp-
ment ¢f water plans.

l\”




.o _SENSITIVE AREAS

Areas of Jacksonville where measures should be taken
tTo encgurage consaervation of important natural resaqurcaes
and the furction that they provide should be designatad
seasitive areas. Sensitive areas may include:

1.

~8

Ar=2as oI unique, scarcs, f{ragile or vulaerable
natural habitat, physical feature, nistorical
signiZicance, cultural value and sc¢=nic izperiancs.

ATeas of high natural productivity or essential
habizat for living rescourcss, including £fish,
wildlife and the variocus tropic levels in tae
£00d web critical to tleir well-being.

Areas of substantial recTeational value and/er
oppertunicy.

Areas where developments and fagilitites are
dependent upon the utilization of or access ta
coastal waters. The impacsts 9f port activitites
are discussed ia the Ecsnomic Element and Land
Use Element cof the 2005 Comprehensive Plan.

Areas of urhan concantration where shoreline

utilization and other water uses are highly
cumpetitive.

Areas of significant hazard if developed, due to
suclh factors as storas, f£flceds and erosiom.

Areas neaded to protsect, maintaia or replenish

lands or rescurces, iacludiag flood hazard
ar2as and sand dunes and beaches,.
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Goals and Chiegtives

Geoal I

To enhance and conserve natural areas, wildlife habi-
tats, fisheries resources, air and water quality and Qther
renewable and non-renewable resources.

Objective A. Study the ecological character of
Jacksonville ana delineacte Sensitive Areas in decall.

x

Qbiec=ive 3. Protect the wvaluable functions ol
wetlancs, estuarias and submergeﬁ Tancs includizg ths
tarritorizl sea, by maintaiming the integrity of vegeta-
tion and hyd:clogic systems.

Obiective C, Praotect the valuable functions of beaches
and dumes oy maiataining the integTity of those systams.

Qbjeczive D, Reduce declines in and increzse the
productivity petential of envirommental resgurces.

Goal II.
To encourage greater compatibility between the land
development procass and the naturzl environment.

[
Cbjective A. ' Eahance and cgnserve areas of envirommencal
sensitivily, waile permictcting development that will hold eco-
logigcal alterations to acceptable levels.

Objeczive B. Enhance the quality of development by
controlling tie encroachment of urbaaization om lands paoorly
suitad faor development.

. Qbiegeive C. Promote and support the establishment and
majintenance oz pleasant, healthful surroundings ia which the
man-made environment is compatiblse with natural rTescurcas
and amenities.




Chbjagsiva D Uzilize aatuTal rescurces ts dafine and
snape ursan cavalopment FATT2IRS AT both tie g3umty and
cammunity neighberaced scales.

Qbjective E. Plan f£for and provide adesguate cgperTtunily
fs7 eccnemic cavelopment ceasistent with Tesgurcs limitaticns
Objective . Integzs gnvirenmental and econemic
c3nsicerats 1T Jacxacnv*lle's decision-maxing pracass

ix evder o max-z; the bernafics dervivad Srsm new

develcumeﬂt.

b ective G. Contresl ercsicn and sedizesmziaticsn iz
davelozment arzzs.
Qbjective . Raducs ar grevent 1gs z

5
livas wnicl may result 2rom matural dissstar.

~ Qbjegszive I. -Eacsurage amult *ple uses oI envirsnzenzal
rasqursas- wnerﬂve* possible.

Cbjecetiva J. Review zll development propesals ta insus
that cavelepment occurs acgarding to established crizari
such as tihe existiag Flocdplain COrdinamca.

Qbjeczive X. Momizowr public motices on applicasien Iz
the Corps o2 angizeers Ior permics.

[ 3R}

Geal III
. Te increass citizen particizacsian in decisicons aZlsczing
envircamental Tescurces.

Qbieczive A. Acsuize and disseminacs fasics kmowladge
and ILIIOTRAATLON QSNGSTRINZ tle environment and tie ways i
wiich it m3y be used ta benefiz the <¢itizans af Jackssnville.

Chiaguive 3., Pravide measuras Zcr sc’v ng csnilizsts
and preaveniiig fetential cenilicss -h;ch ise out of ¢zm-
Zetiticn between uses and usars qf enmvirsnmental rescurass.




< Genaral Paliclias -

A, The envircnmental impli caulcns cf a urouosed develarment

shculc be ccnsaderﬂd as DPart the reviaw process.or tae
LY.
B. New techniques shculd be develaped to provide legal

protection for the area's natural rescurcass as
designatsd within the Comprehensive Plan.

c. All costs for restoring enﬁi’onmen-all/ damaged areas
should be imposed, insefar as possible, upen cthese
persons declared responsible.

The follawing are land 3zznd watar areas included iz tle
Sensitive Areas Cata2gory. See Maps 1, 2, 3 and 4 for generzl

lgecation of thesa ar=as,

Selectad Coastal (Tidal)

Wazshes

Tidal marshes are low c2astil weslaad arsas cavered by
grassy salt tolerant vegetaticn subjest to tidal acticns.
These marshes occur generally in the northeastera qune-2if
of the county. They alse sccur aleng the Nassau R;ve-, the
Iatracaastal Watarway (south of the St. Jokns River) and az

Mill Csve. Map 1 shows the location of thase a:eas.

The state defines tidal marshes as ticse areas capable

of supparting salt talerant vegetazion. Salt marshes may
also be identified as the seil series Tisanmia,

Suitabls Aczivity/Use

wildlife refuges; hurTicane

P*cﬁagauicn af marine life;
zation; runeil reta2nticn arseas;

buffer and shoralize stabili
secenic TesguTrcas.

The <oastal marsiles should be maintained ip their
nataral state except 9T critical uses from which the
general public will recaive benefisz.
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EP TOXICITY DATA



rd
.

9
:
[]

TECHNICAL SERVICES, INC. ";cb:" 5

ENVIRONMENTAL CONSULTANTS — [NDUSTRIAL CHEMISTS [P i
105 STQCKTON STREES — P.Q. BOX 32229
JACKSONVILLE. FLORIDA 32201

(S0a) 353.3761

Lacaratery No. 37862 Novembar 17_,_, 1930

Sample of Sludza

Cate Recaived Oc:cbg_: 8, 1930

For Commanding Qfficer, Sauchern Division, Naval Facilities ZIngineering
Command, P,0, Box 10063, Charlestem, South Carolina 29411

Marks:

Contract #N624467-30=C-04064
CERTIFICATE QF ANMvszs Ao TESTC

Dry sludge, Naval .-u.r St:at:.cn
Jaeksonvilla, Florida

EPA Excraction Procedure Toxicity Teszs

Endring }"8/1 1 __
Lindane, pg/l 1 .
Methoxychlor, mg/l 3

Toxaphage, ung/l 3

2,54-D, png/l 1l

2.4~3-TP Silvex, pg/l Q.5

Arsenic, mg/l 0.013

Barium, mg/l 0.24 N

Cadmium, mg/l '0.078

Chromium, mg/1l 0.31

Lead, mg/l 0.051

Heiousy, mg/l .00Q2

Selenium, mg/1l 20.01 .

Silver, mg/l 0.022

Respectfully submitiad, .
TECHNICAL sznvxc"s ;7 :
w & /

ﬂClosura '\.’l




Table 7~ Total compesition of NAS dry sewage sludge, 8/80

Factor Tank Number Mean
835 836 337 838

Water, 7 21.4 21.8 14.1 92.t
pH 5.8 6.8 7.2 7.3 7.0
Nitrogen, 7 6.22 . 4,69 4. 46 &.75 4.533
Cadmium, ppum 241 270 311 261 271
Chromium, ppm 18,900 21,300 17,000 18,000 18,800
Copper, ppm 585 555 628 510 570
Barium, ppm 1,100G. 890 L;IZO 850 95U
Mercury,ppm 2.8 3.1 2.4 2.2 2.6
Manganese, ppm 365 390 380 480 404
Nickel, ppm 105 112 100 117 109
Lead, ppm 975 1,030 1,030 1,240 1,070
Potassium, ppm 2,200 2,450 2,180 2,390 2,360
Selenium, ppm 0.43 Q.72 0.31 0.17 0.41
Silver, ppm 72 73 82 83 79
Sodium, ppn 300 1,280 843 1,330 989
Zinc, ppm 939 780 938 804 863
Arsenic, ppm’ 3.4 6.0 4.0 2.9 &,
Ignition loss, % 60.8 68.2 65.7 72.1 66.7

Analysis by J. G. A. Fiskell and Analytic Research Laboratory,

Soil Science Department, University of Florida, Gainesville, 32611.
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