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2. The sukject action of this Environmental Impact
Statement is the awarding of grant funds to the City of
Jacksonville, Florida for the preparation of plans and
specifications for regional wastewater treatment facilities
to service the Arlington-East District. The project
congists of a 10.0 million gallon per day (mgd) wastewater
treatment plant locat=d at Millcoe Road (Alternative 1gq) and
13,900 feet of outfall line terminating at the edge of the
maintained shipping channel in the St. Johns River.

3. The project will provide for:

(1) The removal of inadequately treated wastewaters
from tributary stresams.

(2) Treatment facilities to adequately service existing
and future sources of wastewater.

(3) Alleviation of existing adverse conditions
resulting from the operation of septic systems and small
package plants.



(4) MAllowance of orderly arowth accordinag to the
comprehensive Nevelopment Plan for 17090,

(5) Provision of additional odor and noise controls
since the publication of the LAS.

(6) Construction only on the part of the site farthest
frorm the nearby residential communitv and prowvision nf a
buffer zone of 1128 acres adjacent to the site,

Adverse environmental effects are surmmarized as follows:

a. Construction Impacts

The construction of treatment facilities and intercantnr
lines represent a lono-term commitment of 44,07 acres of
land for the treatment plant site vith suheeruent loss of
approximately half of this acreade as wildli€e hahitat.
Short-term impacts due to construction will be minor bnt
will include dust, noise, odor, vehicle emissions, traffic,
and soil erosion., (onstruction activitv in Mill Cove will
cause the temporarv disturbence of two acres of salt marsh
and temporarv impact on the aquatic animal communitv from
sedimentation and turbiditv. 7 short-term nerind of panic
selling in the residential neighhorhoods surroundina the
plant site ray also ocecur bhefore the nlant aoes into
operation.

bh. Operational Impacts

The operation of the waste treatment facilitv will cause
the discharge of initiallv 10 mad and ultimatelyv 25 mad nf
secondary treated wastewater to the S8t. Johns TPiver and wil?
have other minor impacts related to resource use,
operational noise and odor, and the movement of vehicles.

c. Secondary Irmpacts

Construction of the project will increase the notential
for development of areas set aside €or preservation and
conservation and other sparsely populated sections nf the
service district with concomitant impact tn terrestrial
biota and wetland areas. Associated with this increased
arowth potential is the need for water sunnlv,
transnortation, parklands, recreational areas, and other
community services and farilities.



4. Structural system alternatives considered were:

(1) Millcoe Road site and transmission sys*tem with
Quarantine Island outfall.

(1b) Millcoe Road site and transmission system with
Blount Island outfall.

(2q) Dunes Area sit2 and transmission system wi%h
Quarantine Island outfall.

(2b) Dunes Area site and transmission system with Blount
Island outfall.

(3) Dame Point-Fort Caroline Freeway Interchange site
and transmission system.

(4) Site north of Craig Field and transmission system.

(5) Site east of Craig Field and transmission
System "Aw,

(6) Site east of Craig Field and transmission
system "B"%,

(7) Site inside eastern boundary of Craig Field and
transmission system "AW,

(8) Site inside eastern boundary of Craig Field and
transmission system “B".

(9) Beacon Hills si+te and transmission system.
(10) Spanish Point site and transmission system.
(11) Quarantine Island site and transmission system.

(12) Site inside southern boundary of Craig Field and
transmission system.

Non-structural systems, process subsystems, odor
control, noise control, and effluent and sludge disposal
alternatives are also analyzed in the statement. 1In
addition, *the "no action" alternative was given full
consideration.
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5. The following Federal, State, and local agencies and

interested groups have besen requested to comment on this
impact statement:

Federal Agencies

Bureau of Outdoor Recreation Economic Development
Administration

Coast Guard Federal Highway Administration
Corps of Engineers Fisheries & Wildlife Sexrvice
Council on Environmental Quality Food and Drug Administration
Department of Commerce Forest Service
Department of Health, Education Geological Survey

and Welfare National Park Service
Department of the Interior Soil Consexrvation Service

Department of Transportation

Members of Congress

Honorable Lawton Chiles Honorable Richard Stone
United States Senate United States Senate
Honorable Charles E. Bennett Honorable Bill Chappell
U. S. House of Representatives U. S. House of Representatives
State
Bureau of Intergovernmental Department of State
Relations Environmental Regulation
Committee
Coastal Coordinating Council Geological Survey

Dept. of Environmental Regulation
Dept. of Natural Resources

Honorable Reuben O!'D. Askew, Governor

Honorable Daniel A. Scarborough Honorable Mattox Hair
Florida Senate Florida Senate
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Local

City Pollution Control Jacksonville Area Chamber
Department of Polluticn Control of Commerce
Department of Public Works Jacksonville Area Planning
Board
Environmental Protection Board Office of City Council
Office of Intergovernment
Affairs

Office of the Mayor

Int=2rested Groups

Audubon Society of Duval County Greater Arlington Civic Counci

Beacon Hills Harbour Holly Oaks Community Club

Citizens Advisory Committee to League of Women Voters

Jacksonville Area Planning Board N. E. Fla. Air Conservation

Council

Citizens Committee of 100 St. Johns River Water Mgmt.
District

Clifton Civic Association Southeast Environmental Council

Colony Cove Civic Association The Council of Clean Air

6. This draft envircnmental impact statement was made
available to the Council on Environmental Quality (CEQ) and
the public on December 26, 1975.
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I. Introduction

Section 102(2) (c) of the National Environmental Policy
Act states "the Federal Government shall include in every
recommendation or report on proposals for legislation and
other major Federal actions significantly affecting the
quality of the human environment, a detailed statement by
the responsible official..." This statement shall describe
" (1) the environmental impact of the proposed action, (2)
any adverse environmental effects which cannot be avoided
should the proposal be implemented, (3) alternatives to the
proposed action, (4) the relationship between local short-
term uses of man's environment and the maintenance and
enhancement of long-term productivity, and (5) any
irreversible and irretrievable commitments of resources
which would be involved in the proposed action should it be
implemented."

The EPA, in response to this mandate, determined that
the issuance of funds for design of the proposed Arlington-
East Sewage treatment plant is a major Federal action
significantly affecting the quality of the human
environment. Accordingly, the EPA issued a "Notice of
Intent" to prepare an Environmental Impact Statement on
October 8, 1974.

The applicant for the funds to construct the proposed
facilities is the City of Jacksonville, Florida. The grants
project number for the Arlington-East facilities is C120541.

The purpose of the proposed action is to preserve and/or
enhance the water resources of the Arlington-East area.
This purpose is attained by the provision of control of
sources of pollution to surface and groundwater resources
while conforming with other major environmental and
developmental objectives in the area.

The sources of pollution to be affected in the
attainment of project objectives include (1) the upgrading
of existing discharges or total removal of such discharges
presently causing violations of water quality standards in
local waterways, (2) the preservation of high quality waters
for recreational, fish and wildlife and aesthetic purposes,
and (3) the alleviation or prevention of groundwater
contamination.



Examples of other environmental and developmental
factors which are incorporated as secondary project
objectives include (1) conformance with land use planning
objectives, (2) alleviation of existing nuisance conditions
from malfunctioning septic tank installations and small
package plants, (3) maintenance and enhancement of a high
quality of life in the Arlington-East area, (4) minimization
of direct adverse effects on the environment, and (5)
minimization of secondary adverse effects induced or
supported by the project.

The project area may be seen on Figure 1-1 along with
the proposed locations of interceptors, pumping stations,
treatment facilities and sludge disposal sites. The
proposed plant is to be constructed at Millcoe
Road (Alternative 1lqg) with an initial capacity of 10 million
gallons per day(mgd) and an ultimate capacity of 25 mgd.

The wastewater will be treated by screening, preaeration,
grit removal, primary settling, activated sludge aeration,
secondary settling, sludge return facilities, and effluent
chlorination.

Sludge processing includes holding, cen*rifuging, heat
treatment, vacuum filtration, multiple hearth incineration,
and ash disposal.

The proposed treatment plant site is a 46.98 acre +tract,
located between Merrill Road and Monument Road, on the east
side of the proposed Millcoe Road. The closest residential
area, Holly Oaks, lies to the east of the plant site. The
nearest residence is approximately 1500 feet from the
property line.

The site is located in a predominantly well-drained area
approximately 40 feet above mean sea level. A 200-foot wide
buffer zone and vegetative screen will be retained on the
north, west and south sides. Additionally, a lli-acre
wooded area will be purchased by the City and dedicated as a
recreational area.

Treated plant effluent will be discharged through 13,900
feet of 48-inch force main, including 7,500 feet of
subaqueous line, north across Mill Cove and Quarantine
Island to the main channsl of the St. Johns River.

The costs for the proposed system, first phase, are
summarized below:
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Sewage Treatment Plant 27,167,500
Force Mains 1,227,200
Pumping Stations 4,325,000
Eng., Legal, Conting., etc. 22.8% 8,828,091
Land, 46.96 acres @ $63.00 plus

114 Acres @ $63.22 1,011,516

Proiject Cost 48,559,307

The Environmental Protection Agency finances 75 percent
of eligible project costs. Certain appurtenant costs, not
related to the treatment plant itself, are not eligible for
Federal funding. The city and Federal contributions to the
total project in dollar amounts and percentage of costs
borne by each are given below.

- Citvy Tederal Total

Dollars 23,538,040 25,021,367 48,559,307

Percentage 48.5% 51.5% 100%




II. The Environment Without the Proposed Action

A, Natural Environment

1. Atmosphere

a. Climate

Jacksonville, located only seven degrees north of the
+torrid zone, has a climate often more tropical than
temperate. The city is located about sixteen miles inland
from the Atlantic Ocean and this location, combined with the
largely level surrounding terrain and prevailing easterly
winds, produces a maritime influence that moderates seasonal
temperature changes.

Jacksonvillet's mean annual temperature is between 69 and
70 degrees. Average temperatures in the hottest months are
above 80 degrees. Afternoon thundsrshowers or sea breezes
usually occur on clear hot days; consequently, temperatures
exceed 95 degrees only about ten times per year. Night
temperatures in summer rarely stay above 80 degrees. The
coldest winter months average in the middle fifties but
temperatures do fall to freezing or below about twelve times
per year. The average relative humidity is about 74 percent
and ranges from about 90 percent in early morning to 55
pexrcent during the afternoon.

Prevailing winds are northeasterly in the fall and
winter and southwesterly in spring and summer. Wind
movement averages slightly less than 9 mph overall, and less
than 25 mph for 99 percent of the year. Surface winds have
a well-defined diurnal variation, being generally higher
during the day with maximum speeds in midafternoon, and
lower at night with minimum speeds near sunrise.
Seasonally, wind speeds are slightly higher in spring than
in other seasons. A wind rxose showing frequency and
direction of winds at Jacksonville International Airport is
included as Figure 2-1.

Rainfall in the Jacksonville area averages 53.4 inches
per year. The greatest amount of rainfall--averaging over
33 inches--occurs during the late summer months primarily in
the form of local thundershowers. Measurable precipitation
during this period may be expected one day in two. Rainfall
of an inch or mors in 24 hours occurs about 14 times per
year. Heavy rains, associated with tropical storms, occasionally
reach amounts of several inches ogver a 24-hour period.



Figure 2-1

Wind Rose

Source: U.S. Weather Bureau - Imeson Airport
Jacksonville, Florida, 1951 - 1959



During the period 1900-1960, seven hurricanes have come
within fifty miles of the Jacksonville area. All of these
caused wind speeds of less than hurricane force in the
Jacksonville area except for Hurricane Dora which passed
just south of the city in September 1964 producing 82 mph
winds from the north. In general, most hurricanes reaching
this latitude tend to move parallel to the coastline,
keeping well out to sea, or lose much of their force moving
over land before reaching the area. "Nor-easters"
infrequently occur along the northeast Florida coast and are
characterized by winds of 20~-30 mph, low stratus clouds, and
drizzle. These occur mainly in late summer and fall, and
sometimes persist for several days.

b. Air OQuality

The Clean Air Act of 1970 required the Administrator of
EPA to define air pollutant levels having an adverse effect
on public health and welfare and whose presence in the
ambient air results from mobile or stationary sources.
These criteria were subsequently used in the establishment
of national primary and secondary ambient air quality
standards. The National Primary Ambient Air Quality
Standards define levels of air quality which are judged
necessary, with an adequate margin of safety, to protect the
public health. National Secondary Ambient Air Quality
Standards define levels of air quality which are judged
necessary to protect the public welfare from any known or
anticipated adverse effects of a pollutant. To implement,
maintain, and enforce these standards, each state has been
required to develop an implementation plan for submission to
EPA. To further define air quality needs, each state has
been subdivided into Air Quality Control Regions (AQCR)
which are classified on a priority basis for each of five
pollutants. The priority classifications range from I to
III, I being the highest and representing wviolation of the
National Secondary Ambient Air Quality Standards. Priority
II indicates a violation of Primary Ambient Air Quality
Standards while priority III represents levels of pollutants
lower than primary air quality standards. ,Classifications
were based upon measured ambient air quality data where
available or, where data did not exist, upon estimated
ambient air quality.

The priority classification for particulates and sulfur
dioxide is divided into these three categories while those
for carbon monoxide, nitrogen oxides, and photochemical



oxidants are divided into only two, the reason being that
only one ambient air quality standard has been promulgated
by EPA for these pollutants. These latter three are defined
as Priority I or III based on the air quality that was
recorded in the local AQCR during the period July through
September 1971. Criteria used to define priority
classifications appear in Table 2-1.




Table 2-1

PRIORITY CLASSIFICATION CRITERIA

Pollutant Priority
I! 11 II1
Greater Than From - To Less Than
(ug/m3) (ug/m3) (ug/m3)

Sulfur Oxides:

Annual Arithmetic
Mean

100 (0.04 ppm)

60-100 (0.02-
0.04 ppm)

60 (0.02 ppm)

24 Hour Maximum 455 (0.17) 260-455 (0.10- 260 (0.10 ppm)
0.17 ppm)
3 Hour Maximum = = = = = = - = 1300-1300 (0.50 ppm) 1300 (0.50 ppm)
Particulate Matter
Annual Geometric 95 60-95 60
Mean
24 Hour Maximum 325 150~-325 150
Pollutant Priority
I IIT
Equal To or Less Than
Greater Than
Carbon Monoxide:
1 Hour Maximum 55mg/m3 (48 ppm) 55mg/m3
8 Hour Maximum 14mg/m3 (12 ppm) (48 ppm)

Nitrogen Dioxide:
24 Hour Average

Photochemical Oxidants:

1 Hour Maximum

110ug/m3 (0,06 ppm)

l95ug/m3 (0.10 ppm)

110ug/m> (0.06 ppm)

195ug/m3 (0.10 ppm)



Upon completion, the classifications became part of the
State Implementation Plan. Duval County is a focal point of
the Jacksonville-Brunswick AQCR whose overall priority
classification is as follows:

Pollutant Priority Classification
Sulfur Dioxide (S02) II
Particulate Matter I
Carbon Monoxide (CO) I11
Photochemical Oxidants I
Nitrogen Dioxide (NO2) 111

The federal ambient air quality standards represent
minimal values to be maintained; the states, however, may
set more stringent standards for the entire state or any
portion thereof. Table 2-2 shows the National Standards and
associated information and Table 2-3, the State of Florida
Ambient Air Quality Standards. The state and Federal
standards are basically similar; Florida has not, however,
defined primary and secondary standards according to
protection of public health and public welfare,
respectively. Rather, maximum limiting levels have been
established as necessary to protect both human health and
welfare collectively.

Each National and State standard specifies an averaging
time, an allowable frequency of occurrence, and a maximum
allowable concentration. Averaging times are 1, 3, 8 and 24
hours, and 1 year. Frequency parameters specify either
annual maximum concentrations for averaging times of 24
hours or less, or an arithmetic or geometric mean for a one-
year period.

10



1t

Table 2--2

NATIONAL PRIMARY AND SECONDARY AMBIENT ATR QUALITY STANDARDS

Pollutant Type of Averaging Frequency Concentration
Standard Time Parameter ug/mJ pPpm
Carbon Monoxide Primary and 1 Hour Annual Maximuml 40,000 35
secondary 8 Hour Annual Maximuml 10,000 9
Nitrogen Dioxide Primary and 1 Year Arithmetic Mean 100 0.05
secondary
Photochemical Primary and 1 Hour Annual Maximum! 160 0.08
Oxidants secondary
Particulate Primary 24 Hour Annual Maximuml 260 -
Matter 24 Hour Annual Geometric 75 -
Mean
Secondary 24 Hour Annual Maximum! 150 -
Annual Geometric 60 -
Mean
Sulfur Dioxide Primary 24 Hour Annual Maximuml 365 0.14
1 Year Arithmetic Mean 80 0.03
Secondary 3 Year Annual Maximuml 1,300 0.5
1 Year Arithmetic Mean 60 0.02
24 Hour Annual Maximum!l,3 260 0.10
Hydrocarbons4 Primary and 3 Hour Annual Maximuml 160 0.24
secondary (6 - 9 AM.)

1 Not to be exceeded more than once per year.

2 Guide to be used in assessing implementation plans to achieve the 24-hour standard.

3 Guide to be used in assessing implementation plans to achieve the annual standard.



STATE OF FLORIDA AMBIENT AIR QUALITY STANDARDS

Table

2-3

Pollutant Averaging Frequency Concentration
Time Parameter ug/m> pPpm
Carbon Monoxide 1 Hour Annual Maximuml 40,000 35
8 Hour Annual Maximum 10,000 9
Nitrogen Dioxide 1 Year Arithmetic Mean 100 0.05
Photochemical
Oxidants 1 Hour Annual Maximuml 160 0.08
Particulate
Matter 24 Hour Annual Maximum?l 150 ——
Annual Geometric Mean 60 ———
Sulfur Dioxide 3 Hour Annual Maximuml 1300 0.05
1 Year Arithmetic Mean 60 0.02
24 Hour Annual Maximuml 260 0.10
Hydrocarbons3 3 Hour Annual Maximum! 160 0.24
(6 - 9 A.M.)
1

ZMeasured and corrected for interference due to nitrogen oxides and sulfur dioxide.

Not to be exceeded more than once per year.

3Guide to be used in devising implementation plans to achieve oxidant standards.
measured and corrected for methane.

12
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Although a major source of air pollution, Jacksonville's
industries account for a small portion of the total
emissions rroduced by all sources in the area. 1In the
Cconsolidated City of Jacksonville, transportation sources
accounted for 83 percent of total air pollution emissions
for 1970, while industrial process emissions, refuse
disposal, solvents, and fuel combustion from stationary
sources accounted for the remainder. Transportation sources
produced by far the greatest amount of total carbon monoxide
(97.4 percent), nitrogen oxides (68.5 percent), and
hydrocarbons (77.9 percent) from all sources, while
stationary sources accounted for most sulfur oxides (89.6
percent) and industry for the greatest portion of
particulates (52.7 percent). The initial impression might
be that transportation sources account for the greatest
portion of Jacksonville's air quality problems. Some
pollutants, however, are less of a problem to man and the
environment than others; the Pindex weighting system
suggests that transportation sources account for 1less than
half of the local air pollution problem. Automobiles are
the major source of carbon monoxide; that parameter
however, is not considered a major problem in the
Jacksonville area, as affirmed by its priority III
classification in the Jacksonville-Brunswick AQCR.

Jacksonville's major industries are food processing,
power, pulp and paper, chemicals, shipping, and shipbuilding
and repair. As of October, 1974, there were 42 industrial
point source facilities in Duval County emitting (or capable
of emitting, assuming no pollution controls) 100 +tons per
year or more of any single pollutant for which a national
ambient air quality standard has been established. Table
2-4 lists the area's major industrial sources and their
actual emissions in tons per year for 1973. Relative
locations are shown on Figure 2-2. It should be noted that
the St. Regis Paper Co. has greatly reduced its SO2 and
particulate emissions since 1972 but test figures are not
yet available.

In general, the overall air guality in Jacksonville is
poor but improving and is relatively good when compared to
many other cities. For example, the annual geometric mean
reported by EPA in Air Quality Data for 1967 (revised 1971)
for suspended particulate concentrations in 12 major eastern
cities shows Jacksonville second only to Miami in lowest
concentrations.

13




Ambient air quality surveys are reqularly conducted by
Jacksonvillet!'s Bio-Environmental Services Division at the
permanent sampling stations shown on Figure 2-3. Average
total suspended particulate, sulfur dioxide, and nitrogen
dioxide concentrations for all stations for 1974 and the
first four months of 1975 are shown in Table 2-5.

14
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13.

14,

15.
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17.

18.

19.
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24,

MAJOR ATIR POLLUTANT POINT SOURCES AND THEIR EMISSIONS

SOURCE
Union Camp Corporation
Warren Brothers Company
American Celcure Company
Anheuser Busch Company
Glidden-Durkee Company
U. S. Gypsum Company

Eastern Seaboard Petroleum
Company

Alton Box Board Company

Jacksonville Electric
Authority (Talleyrand)

Kerr-McGee Company

Maxwell House Coffee Company

Jacksonville Electric
Authority (Southside)

Warren Brothers Company
Simplex Industries, Inc.
Dickerson, Inc.

St. Regis Paper Company

Jacksonville Electric
Authority (Northside)

Kaiser Gypsum Company
Anchor Hocking Glass Co.
Automotive Disposal Corp.
Florida Smelting Corp.
Southern Wood Piedmont

Trumbull Asphalt Company

Sirianni Forest Products, Inc.

TOTAL EMISSIONS, MAJOR SOURCES:

(Tons/Year)

Table 2-4

S0x NOx HC co PARTICULATE
158 68 0 0 3
0 0 0 0 -14
0 0 0 0 -1
591 222 6 6 48
2,931 371 13 26 213
0 98 1 5 453
37 58 0 0 4
1,922 796 106 2,412 1,500
10,801 14,412.5 177 269 453
0 0 0 0 -22
4 84 63 5 229
15,335 4,412.5 323 485 475
73 0 0 -9
55 38 14 41 8
48 0 0 0 -29
7,280 2,009 163 195 5,100
23,468 8,825 191 289 667
608 102 5 7 541
108 172 0 0 129
0 0 0 0 ~40
42 524 0 0 1
28 49 9 10 88
0 0 0 0 -38
7 5 37 50 40
63,496 22,246 1,113 3,800 10,105
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Table 2-5

AVERAGE CONCENTRATIONS OF POLLUTANTS MEASURED AT 12 AMBIENT AIR SAMPLING STATIONS IN JACKSONVILLE

Month

January
February
March
April
May
June
July
August
September
October
November
December

1974 AVERAGE

January
February
March

April

4-MONTH AVERAGE

—--ALL FIGURES IN ug/m3.

TSP

55.0
33.5
63.6
55.3
45.6
42.8
42.9
47.9
36.7
64.3
59.7

48.8

51.3

52.6

55.9

62.1

57.7

57.1

1974

1975

18

509

12.6
13.1
11.6
13.2
11.9
12.5

7.5

8.3
11.3
14.3
16.1

11.8

12.0

18.4

14.1

11.0

12.5

NO

32,2
30.4
12.2
27.7
13.3
18.3
23.7
25.5
17.9
28.5

27.4

20.2

23.1

37.6
26.4
30.2

39.5

33.4



Carbon monoxide and ozone are monitored by the Division
at the Hemming Park Station. Recent data appears below:

Carbon Monoxide Ozone

8 HR. Avg., ug/m 1l HR. AVg., ugq/m
1972 Not Available 294
1973 10,000 284
1974 15,700 392

Of the twelve sampling stations maintained in the area,
three--Jacksonville University, Arlington River Drive, and
Sandalwood Avenue--are located within the Arlington-East
Service District. Tables 2-6 (a), (b), and (¢) show average
and maximum recorded concentrations of measured pollutants

at these three stations for 1974 and the first four months
of 1975.

The most critical area of air quality concern in the
Jacksonville area is located around the Gator Bowl Complex,
particularly with regard to SO2 concentrations. With the
exception of the area immediately to the north of the
Complex, alr quality improves noticeably as one moves
outward into the less populous areas.

c. Noise

There is little doubt that as a by-product of our power-
oriented technology, the environment is experiencing a rise
in noise level. Based upon very limited historical data in
areas of the United States where land use has not
significantly changed, this increase has averaged
approximately two decibels per decade. In comparison, it
has been found that between 1938 and 1958, street noise in
sections of the German cities of Berlin and Dusseldorf had
risen at double that rate.

*The large city and especially its central business
district is so characteristically a place of noise that a
sudden wave of silence frequently proves to be oppressive to
the urbanite for he is accustomed to distracting sounds of
all kinds. Screeching brakes, screaming trolley cars,
rumbling trucks, rasping auto hoxrns, barking street vendors,
shouting newsboys, scolding traffic whistles, rumbling
elevated trains, rapping pneumatic hammers, open cut-outs,
and now advertising sound trucks and aircraft with radiq
amplifiers, when added together, constitute a genera% din
for which it would be difficult to find a precedent in +he

' history of cities.”

19



AVERAGE AIR POLLUTANT CONCENTRATIONS FOR SAMPLING STATIONS
WITHIN THE ARLINGTON EAST SERVICE DISTRICT

Total Suspended Particulates (ug/m

Tables 2-6 (a), (b), (c)

Table 2-6 (a)

3)

1974
Jacksonville Arlington River
University Drive
January 47 47
February 49 43
March 59 59
April 41 42
May 41 36
June 34 40
July 36 47
August 36 40
September 33 30
October 45 62
November 38 64
December 37 49
1974 Average 44 47
1974 Max. Average 73 91
1975
January 37 49
February 44 56
March 46 68
April 39 48
1975 Average 42 55
(4 Months)
1975 Max. Recorded 62 83

(4 Months)

20

Sandalwood

Avenue

34
40
42
35
29
25
31
23
17
36
27
27

31

63

32
30
42
34

35

58



Table 2~-6 (b)

Sulfur Dioxide (Eg/m3)
1974
Jacksonville Arlington River Sandalwood
University Drive Avenue
January 13.2 9.7
February 17.8 6.1 &
March 15.5 10.9
April 14.6 24.8 &
May 5.9 3.3 e
June 6.2 3.1 e
July 11.0 5.2 =
August 6.0 2.0
September 3.5 0.2
October 5.6 5.4
November 21.9 7.5
December 10.4 6.4
1974 Average 11.0 7.1 Not Available
1974 Max. Recorded 38.8 41.9 Not Available
1975
January 12.4 5.3 s
February 14,5 3.1 g
March 18.1 9.8 8
April 6.9 7.1 o
1975 Average 12.0 6.3 Not Available
{4 Months)
1974 Max. Recorded 37.8 24.8 Not Available
(4 Months)
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Table 2-6 (c) !

Nitrogen Dioxide (ug/m3)

1974
Jacksonville Arlington Sandalwood
University Drive Avenue
January 28,3 24,2 P
February 19.9 27.8 ]
March 10.4 9.7 =
April 19.2 26.5 8
May 7.9 6.7 R
June 4,1 17.2 3
July 4.8 21.2
August 13.6 13.9
September 11.5 13.0
October Voided Voided
November 16.3 31.0
December 15.6 19.0
1974 Average 13.8 19.1 Not Available
1974 Max. Average 42,7 35.4 Not Available
1975
=
January 27.3 38.0 8 2
February 23.3 17.6 ] o
March 24.1 27.4 e
April 27.2 40.4
1975 Average 25.5 30.1 Not Available
(4 Months)
1975 Max. Recorded 40,2 56.0 Not Available
(4 Months)



The above quote is not a portion of the preamble to the
"Noise Control Act of 1972." Rather, it is taken from a
1937 report by Congress. As our society evolves
technologically, the sources of noise increase in number and
variety. 1Increasing noise levels bring about increasingly
severe effects on society yet, at the same time, society
requires more machinery, operating at higher speeds with
greater power output. Aircraft, for example, have continued
to grow in number and noise level. Trucks and construction
equipment require increasingly powerful engines to move more
goods, materials, or earth faster and more economically.
Wastewater treatment plants, not surprisingly, have also
grown in size and complexity in orxder to treat greater and
greater amounts of municipal wastes at higher treatment
levels. Unfortunately, the noise levels often generated by
these important services frequently become annoying,
disturbing, and even, in some cases, intolerable., It is the
purpose of this section to provide a discussion of ambient
noise levels in the proposed project area as well as a very
basic survey of the mechanics of sound and its acceptable
limits in various situations. This information is to be
used to provide a baseline and give greater meaning to the
construction and operation noise sections which follow
later.

Sound is generated by vibrating sources such as vocal
cords, drums, and exploding gases. This vibration causes
nearby air molecules to vibrate in turn, producing a
variation in atmospheric pressure in the form of waves
similar to ripples in a clear pond. These waves spread out
radically and decrease in amplitude with travel distance.
When they reach the ears of humans and animals, they actuate
several processes which culminate with their perception by
the brain as sound. Human response t0O these pressure waves
is normally restricted to within a frequency range of 1,000
to 6,000 hertz (one hertz being equal to one cycle per
second) . The human ear responds logarithmically to sound
pressure within this frequency range and, therefore, when
measuring sound levels, measurements are weighted more in
the frequency of human response. The logarithmic unit of
measurement is the “"AY" weighted decibel (abbreviated dBA).
A 10 dBA increase in noise level is perceived
logarithmically as a doubling of loudness. Consequently, a
noisy factory at 90 dBA seems twice as loud as a ringing
alarm clock from 2 feet (80 dBA) and four times as loud as a
vacuum cleaner (70 dBA). Figure 2-4 compares various
sources of familiar sounds and their associated intensities
in dRBA. .
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Source/Distance dB(A) Source/Distance
— 140 --~Threshold of Pain
Rocket Engine (1,000 )ecmmemmmccmaroan
Hydraulic Press (3')===-----en=-=c-ce--
Large Pneumatic Riveter (L')=--------- — 13¢ ---Boiler shop
Pneumatic Chipper (5')----==c--cane-— —
Overhead Jet Aircraft, 4 engine (500') —- 120 ---Jet Engine Test Control Room
Unmuffled Motorcycle=--em-meo-eeca—mau- —
Chipping Hammer (3')--===-e-mcmmca-cm- —{ 110 ---Construction Noise (Compressors
& Hammers) (10')
. ' —] -~--Wood Working Shop
Annealing Furnace (4')--e-oocooooooooo o loud Power Mower
Rock and Roll Band--=e----e-mececmecama — 100
Subway Train (20')-=-m-eemcmmmceecaa—e
] ---Inside Subway Car
Heavy Trucks (20')e=c-e—mmcmcommommnnn
Train Whistles (500" )=wmmccmemmmccnnen ---Food Blender
— 90 ---Noisy Factory
10 H.P. Outboard (50')=---mremcmeeeam- --~Inside Sedan in City Traffic
. N —
Smaller Trucks Accelerating (30') —--Heavy Traffic (24' to 50')
—] 80 ---Ringing Alarm Clock (2')
Light Trucks in City (20')e---cemeeee-- ---Office with Tabulating Machines
Autos (20" )e—mmmmmm e e ]
— 70 . . .
Dishwashers-~-=c=---—cmmomcma e ~--Vacuum Cleaner in Private Residence
---Average Traffic (100')
Conversation Speech (3')=----==cmo-uen ] —--Accounting Office
—1 60
— ---Window Air Conditioner
—4 50 ---Private Business Office
— ---Light Traffic (100*)
---Average Residence
—] Y40 __quiet office
— ~--Soft Whisper (5')
— 30
- ---Broadcasting Studio (Music)
—{ 20 ---Rustling Leaves
| ~--Average Threshold of Hearing
.__J 10

From "Noise Sound Without Value", Federal Council

for Science and Teehnology

Figure 2-4

Sources of Familiar Sounds and Associated Intensities




Noise levels will decrease with distance from the source
and also as a result of obstructions that block the pressure
waves. However, noise levels may be increased by
obstructions that reflect the sound pressure waves (as in
the occurrence of echoes).

Most noise environments are characterized by day to day
repetition with some variation imposed by differences
between weekday and weekend activity, as well as some
seasonal variation. For those situations where people are
affected by environmental noise for extended periods of
time, the logical choice duration is the 24-hour day. The
symbol for equivalent sound level is L(eq); the equivalent
sound level for a 24-hour period is thus represented as
L(eq) (24).

In determining daily environmental noise, it is
important to account for the difference in response of
people in residential areas to noises that occur during
sleeping hours as compared to waking hours. At night,
exterior background noises generally drop in level from
daytime values. This, coupled with the decreased nighttime
activities of most households, causes noise events to become
more intrusive at night.

A number of different noise magnitude assessment methods
have been developed ta account for the differences between
daytime and nighttime exposures. Generally, nighttime noise
is characterized as more severe than corresponding daytime
events; that is, a weighting factor is applied that
increases recorded values commensurate with their severity.
Oone method of doing this involvese dividing the 24-hour day
into two periods, the waking and sleeping hours, with
daytime extending from 7 A. M. to 10 P. M. and nighttime
from 10 P.M. to 7 A.M. Daytime and nighttime equivalent
sound levels (symbolized as L(d) and L(n), respectively) are
combined into a 24-hour A-weighted average sound level
(symbolized as L(dn)) with a 10 decibel weighting applied to
nighttime sound. Examples of 1973 day-night noise levels
computed with this method at typical locations are given in
Figure 2-5,
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l'dn

DAY-NIGHT
QUALITATIVE  SOUND LEVEL
DESCRIPTIONS DECIBELS OUTDOOR LOCATIONS
—G)—
LOS ANGELES — 3rd FLOOR APARTMENT NEXT TO
— FREEWAY
LOS ANGELES —~ 3/4 MILE FROM TOUCH DOWN AT
MAJOR AIRPORT
CITY NOISE —8 LOS ANGELES — DOWNTOWN WITH SOME CON-

VERY NOISY

o—
(DOWNTOWN MAJOR == STRUCTION ACTIVITY
METROPOLIS) ™\ HARLEM — 2nd FLOOR APARTMENT

BOSTON — ROW HOUSING ON MAJOR AVENUE

NOISY URBAN

WATTS — 8 MILES FROM TOUCH DOWN AT

MAJOR AIRPORT

NEWPORT — 3.5 MILES FROM TAKEOFF AT
SMALL AIRPORT

LOS ANGELES ~ OLD RESIDENTIAL AREA

SUBURBAN

~——— RESIDENTIAL =

11l Llllclnlllllll

P ?:”T'y‘r;h;'"'

FILLMORE — SMALL TOWN CUL~—de—SAC
SAN DIEGO — WOODED RESIDENTIAL

SMALL TOWN A b
QUIET SUBURBAN
~

CALIFORNIA — TOMATO FIELD ON FARM

L

Figure 2-5

Day-Night Sound Levels
at Typical Locations (1973)
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Noise pollution standards for non-occupational noise
exposures have been suggsested to guard against hearing loss.
Thes2 standards specify rela+tively short exposure times: the
shorter the exposure <ime, the higher the sound level which
can be tolerated. For example, 70 dBA may b= safely
tolerated over an 2xposure tims of 16-24 hours while 115 4BA
may be safely endured for only 2 minutses daily. Th= long-
term health and welfare =ffects of noise on +the individual,
however, are related to the cumulative noise exposure
received over a lifetime. This, cf course, is a function of
lifestyle and the physical setting in which the exposure
takes place. Thus, adequate protection of the public
against involun*tary exposure tO envircnmental noiss requirsas
special consideration of the physical setting. Table 2-7
identifies noise levels determined by the U. S.
Environmental Protection Agency to ke requisite for
protection of public health and welfare with an adequate
margin of safety for both activity interference and hearing
loss. Areas are classified according to the primary
activities that are most likely to occur in each.

Equivalent sound levels are presented as yearly averages of
daily levels.

The City of Jacksonville has proposed a noise ordinance
to "prevent noise which may jeopardize the health or welfare
of its citizens or degrade the quality of life." Four
occupancy use classifications--Residential, Commercial,
Industrial Light, and Industrial Heavy--have been assigned
+0 *he area of jurisdiction for the purpose of establishing
maximum permissible continuous sound levels caused by
stationary sources of noise. Any area not classified must
conform to Commercial standards. Takle 2-8 sets forth sound
level limits for occupancy use categories which shall not be
exceedad more than 10 percent of any measurement period.
This interval shall not be less than 10 minutes when

measured at *he property boundary or at any point within the
proper+ty affectad by the noise.
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Table 2-7

YEARLY AVERAGE EQUIVALENT SOUND LEVELS IDENTIFIED AS REQUISITE
TO PROTECT THE
PUBLIC HEALTH AND WELFARE WITH AN ADEQUATE MARGIN OF SAFETY

Indoor Qutdoor
Activity To Protect Activity To Protect
Measure  Inter- Hearing Loss Against Both| Inter- Hearing Loss Against Both
ference Consideration Effects (b) ference Consideration Effects (b)
Residential With | Lgy 45 45 55 55
Outside Space and
Farm Residences Leq(24) 70 70
Residential With | Lg, 45 45
No Outside Space
Leq(24) 70
Commercial Leq(24) (a) 70 70(c) (a) 70 70(c)
Inside Trans- Leq(24) (a) 70 (a)
portation
Industrial Leq(Zé)(d) (a) 70 70(c) (a) 70 70(c)
Hospitals Lan 45 45 35 35
Leq(24) 70 70
Educational Leq(24) 45 45 55 55
Leq(24)(d) 70 70
Recreational Leq(24) (a) 70 70(c) (a) 70 70(c)
Areas
Farm Land and
General Un- Leq(24) (a) 70 70(c)
populated Land

Code:

a. Since different types of activities appear to be associated with different levels, identification of
8 maximum level for activity interference may be difficult except in those circumstances where speech
communication is a critical activity. (See Figure D-2 for noise levels as a function of distance which
allow satisfactory communication.)

b. Based on lowest level.

c. Based only on hearing loss.

d. An Lo (8) of 75 dB may be identified in these situations so long as the exposure over the remaining 16
hours 'per day is low enough to result in a negligible contribution to the 24-hour average, i.e., no

greater than an Leq of 60 dB.

NOTE: Explanation of identified level for hearing loss: The exposure period which results in hearing loss
at the identified level is a period of 40 years.
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Table 2-8

OCCUPANCY USE SOUND LEVEL LIMIT
CATEGORY TIME (L (10) dBA)
Residential 7 A.M. to 10 P.M. 60
10 P.M. to 7 A.M. 55
Commercial 7 A.M. to 10 P.M. 70
lo PI M. to 7 A.M. 65
Industrial 7 A.M. to 10 P.M. 75
Light 10 P.M. to 7 A.M. 75
Industrial 7 A.M. to 10 P.M. 80
Heavy 10 P.M. to 7 A.M. 80

Further, stationary sources of noise are prohibited
which create noise levels greater than 75 dBA for
Residential occupancy use, 85 dBA for Commercial occupancy
use, 90 4BA for Industrial Light occupancy use, and 95 dBA
for Industrial Heavy occupancy use for more than one percent
of any measurement period. This interval shall not be less
than 10 minutes when measured from the property boundary.

Each of the occupancy use classifications is represented
in the Arlington-East Service District. Most of the eastern
half of the district has been zoned Open Rural which is not
classified according to the four occupancy use
classifications of the local noise ordinance. This area,
consequently, must conform to Commercial occupancy use
classification standards. The much more developed western
half of the service district has had Residential occupancy
use assigned to most of its area. Commercial and Industrial
Light classifications follow in the western service
district, each having been assigned to approximately the
same percentage of area and distributed primarily along
Atlantic, University, and Beach Boulevards, the Arlington
Expressway, and to Craig Airport itself. The Industrial
Heavy classification has been assigned to very small areas
of the western service district in the norxrthwest and south
central vicinities.

A noise survey to determine baseline levels was
conducted in the Jacksonville area in 1973 by the U. S.
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Department of Transportation.e One-hour measurements were
taken at wvarious locations, five of which are located within
the Arlington-East Service District. One of these, a site
near Corporate Square in the southwest area and 100 feet
from Southside Boulevard, was evaluated at peak and off-peak
hours. At the peak hour of 4:15 to 5:15 P.M., the L(10) was
measured at 66 dBA, and between 9:50 and 10:50 P.M. at 690
dBA.

Two sites in the service district's northwest area were
evaluated to obtain representative background noise levels
in residential areas with nearly complete absence of highway
noise. Mid-afternoon L{10) levels were found to be 52 and
53 dBA.

Another northwest area site was evaluated during the
peak traffic hour approximately 100 feet from Merrill Road.
The measured L(10) of 62 dBA is considered representative of
the peak highway noise in that area.

The last site evaluated in the service district is
located in the extreme western section near the Arlington
River and 100 feet from Alternate 1. The high midafternoon
L(10) level of 69 dBA recorded was due to the large volume
of traffic on Alternate 1 in the downtown area.

Overall, the 1973 study found L(10) dBA levels near most
major arteries to range from the mid to upper sixties during
peak hours. Near major thoroughfares in the downtown area,
however, peak hour levels were in the high sixties and low
seventies. In residential areas away from major arteries,
the noise level was essentially background with L ({10) dBA
levels ranging over the low fifties.

Craig Airport is located in the north central area of
the service district. It is, due to its very nature, a
source of noise to the area. However, no noise level
studies have been performed and none are planned for the
airport or its approaches.

d.  Qodor

Point sources of annoying odor in the Jacksonville area
are largely industrial. Five companies have been found to
be primarily responsible, although in varying degrees. Of
these, three--the Union Camp Corp., the Glidden-Durkee Co.,
and Reichhold Chemicals, Inc.--are engaged in chemical
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processing or production, and two--the St. Regis Paper Co.
and the Alton Box Board Co.-~-produce paper and packaging
materials. All have continuous odor emissions and, with the
exception of St. Regis, all are located in or near downtown
Jacksonville. Their relative locations, with the exception
of Reichhold Chemicals, may be seen by referring back to
Figure 2-2.

The two paper companies produce crude sulfate turpentine
(CST) and dimethyl sulfide (DMS) as by-products which
results in a sometimes nauseating sulfide odor at each
plant. It should be noted that St. Regis has only recently
greatly reduced its odor problem with the installation of a
noncondensable gas system. The CST and DMS produced by the
paper plants are used as feedstocks in the operations of
Union Camp which produces food flavorings, and Reichhold
which manufacturers polyester and paint resins.

Reichhold's resinous odor emissions are slight and
localized. Union Camp, however, has a greater problem in
that its odor problem affects a larger area and has been
described as pungent and penetrating, not unlike that of
burned oil. Odors at both plants result primarily from
spills and loading-unloading operations.

The Glidden-Durkee Co. produces perfumes and at times
emits a strong odor of turpene.

The State Ordinance, as well as the Air Pollution
Control Board Rules of the City of Jacksonville Code, state:
"No person shall cause, suffer, allow, or permit the
discharge of air pollutants which cause or contribute to an
objectionable odor." 1In March 1975, the Jacksonville
Division of Bio-Environmental Services began a daily odor
survey of all three chemical plants at various locations
surrounding each. A summary of the number of days on which
odor was detected during the period March through June 1975
is as follows:

Faint Moderate Strong

Reichhold 30 14 4
Union Camp 9 28 25
Glidden-Durkee 22 50 6
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Another industrial point source of odor, although not
generally considered annoying, is the Maxwell House Division
of General Foods Corporation. The company is located in
downtown Jacksonville as shown on Figure 2-2 and emits a
generally continuous odor of coffee.

The two greatest municipal point sources of annoying
odor in the Jacksonville area are the Buckman Street and
Sewer District No. 2 regional sewage treatment plants
located across the St. John's River approximately west and
southwest, respectively, of the Arlington-East Service
District. Odor emissions have caused sporadic citizen
complaints; more so for Buckman Street than for Sewer
District No. 2. These complaints, however, are not
generally caused by the odor of sewage but by the industrial
wastes which these plants treat. The Buckman Street plant's
odor problems are caused primarily by waste slugs from the
Glidden-Durkee Co. which produce an odor not unlike that at
the Glidden-Durkee site. Annoying odors at the Sewer
District No. 2 plant are caused chiefly by the discharge of
the Anheuser-Busch, Inc. brewery and are characterized by
the odor of wet mash.

There are no major municipally-caused odor problems in
the Jacksonville area although scattered complaints are
received from time to time by the Bio-Environmental Services
Division concerning odors from various smaller plants around
the city. These complaints are summarized for 1974 and the
first six months of 1975 as follows:

1974 1975 (thru June)
Arlington Area 5 5
Remainder of County 28 15

The above figures include only those against sewage
treatment plants and not against broken sewer lines, or
sewage in ditches. Three complaints were received against
the Buckman Street plant and none against the Sewer District
No. 2 plant during the 18-month period. In addition, there
were 20 complaints county-wide concerning overflowing lift
stations.

The Monterey sewage treatment plant is the largest
existing treatment facility in the Arlington-East Service
District and has not been the subject of any citizen
complaints during the period of record.
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a. Physical and Chemical

l) Topography

The Florida peninsula is divided into three
physiographic zones separated along trans-peninsular lines;
the Southern or Distal Zone, the Central or Mid-Peninsular
Zone, and the Northern or Proximal Zone. These zones are
further divided into distinct physiographic sub-areas.
Duval County covers approximately 840 square miles in the
extreme eastern portion of the Proximal Zone and is
primarily within the Coastal Lowlands subdivision, a region
characterized by flat, undissected terrain with streams
generally flowing in shallow channels essentially at the
level of <he surrounding land. The county's topography is
largely defined by a series of ancient marine terraces
formed by the advance and recession of the sea earlier in
the Pleistocene Epoch. Each time the sea fell to a lower
level, a part of the sea floor was left exposed as a level
plain or terrace which today is usually marked by a low
scarp or beach ridge at its landward edge. In the
Jacksonville area, the terraces trend parallel to the
present Atlantic shoreline and become progressively higher
from east to west although their original shorelines and
level plains have been modified by stream erosion from
higher and older terraces.

These terraces have been studied in considerable detail
with differing interpretations. The. elevations of those

generally recognized as occurring within Duval County are as
follows:

Coharie (170-215 ft. above mean sea level--MSL)
Sunderland (100-170 ft. above MSL)

Wicomico (70-100 ft. above MSL)

Penholoway (42-70 ft. above MSL)

Talbot (25-42 ft. above MSL)

Pamlico (10-25 ft. above MSL)

silvexr Bluff (0-10 ft. above MSL)

The Coharie terrace is the oldest and is found in the
extreme southwest ccrner of the county. Its highest
altitude in Duval County is 190 ft. MSL and occurs along the
eastern slope of a prominent topographic feature known as
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Trail Ridge. The Ridge is the only remnant of the Coharie
remaining in the county.

The Sunderland is also found only in the southwest

corner of the county. It has been extensively eroded;
remnants consist chiefly of rolling hills.

The Wicomico terrace trends northwestward and forms an

area of extensive uplands in the western portion of the
county.

Due to severe erosion and dissection by numerous
streams, the Penholoway and Talbot terraces are not well
defined in this area. Remnants consist of a series of long
and narrow sand ridges--known as the coastal ridge--between
the St. Johns River and the coastline. The coastal ridge
ranges from 25 to 70 feet MSL and extends through north-
central and southeastern Duval County. Ancient dunes on the
ridge form a series of narrow, sandy, and small ridges also
oriented parallel to the coast but interspersed with low-
lying, swampy areas.

Land surface slope of Duval County is shown on Figure
2-6. The county's land surface is largely in slope of 1less
than one percent; that is, there is a change of less than
one foot in duration per 100 feet of horizontal distance.
Much of the central and esastern pcrtions of the county
consist of a low coastal plain formed by remnants of the
Pamlico and Silver Bluff terraces. This plain is quite
flat, its maximum elevation being about 25 feet above MSIL.
Some dunes along the coast, however, exceed 50 feet MSL but
these are relatively unstable features formed independently
of the marine terraces. 1In the central and southern
portions of the county, where the coastal ridge is more
pronounced, the coastal plain slopes toward the St. Johns
River west of the ridge and toward the ocean east of it. 1In
northern
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Duval County, however, the plain slopes only eastward.

Surface drainage in the county is largely directed by
the ancient marine terraces. Remnants of their beach
ridges, paralleling the ancient shorelines, direct runoff so
that the major streams flow roughly parallel to them.
Principal drainage basins are shown in Figure 2-7.

Drainage in the western and central portions of the
county is through the St. Johns and Nassau Rivers and their
tributaries. The St. Johns is tidal throughout its length
in Duval County and its tributaries are tidal in their lower
reaches. It receives drainage on the west from tributaries
flowing off the upland terraces and on the east from streams
flowing away from the coastal ridge. East of the ridge,
sluggish and brackish streams drain either into the channel
of the Intracoastal Waterway or directly into the ocean. 1In
the flat and marshy areas of the northeastern part of the
county, formed by the Pamlico and Silver Bluff terraces,
drainage is sluggish and the streams form a dendritic
pattern. Because of the low relief over this area, so
little erosion has occurred that it is often difficult or
impossible to define drainage divides.

Of the seven ancient marine terraces found in Duval
County, the four lowest in elevation--Penhaloway, Talbot,
Pamlico, and Silver Bluff--are represented in the Arlington-
Fast Service District. As is true for the county as a
whole, the topography and drainage of the service district
is largely defined by the terraces and the erosional forces
which have modified them. The district is bounded almost
completely on three sides by water; the Intracoastal
Waterway on the east, the St. Johns River and Mill Cove on
the north, and the St. Johns for a portion of the western
boundary.

Topographic relief is shown on Figure 2-8. The
easternmost portion of the service district is part of the
coastal plain with drainage away from the coastal ridge
toward the Intracoastal Waterway and the St. Johns River.
The coastal ridge comprises the central and northwest
portions of the district with elevations generally from 30
*o 50 feet MSL but exceeding 70 feet at the highest point.
This relatively high area accounts for the largest portion
of the service district. The southwest portion is lower
than the coastal ridge but somewhat higher than most of the
coastal plain. Elevations are generally from 20 to 30 feet

MSL with several streams occupving shallow channels anA
flowing from the coastal ridge to the St. Johns Piver.
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Approximately 90 percent of the service district's land
surface is in slope 0of less than one percent. Small and
isolated areas with slope from 1 to 8 percent occur along
the St. Johns River shoreline. More extensive areas with
slope greater than 8 percent occur as bluffs across the
northern portion of the district, generally paralleling the
St. Johns River and Mill Cove and reflecting the northern
boundary of the coastal ridge in this area. Other areas of
slope exceeding 8 percent also occur along the western slope
of the coastal ridge and along the stream channels of the
southwest portion of the district.

2) Geology

Much of the Jacksonville area geomorphology has of
necessity been included in the topography discussion. One
last comment, however, has to do with the orientation of the
area's most important surface hydrologic feature, the St.
Johns River. The river flows north for approximately 200
miles and then, at Jacksonville, its terminal reach turns
perpendicular to the coast. This deflection seaward is
caused by the delta of the St. Mary's River, a network of
meandering sediment laden streams superimposed on the
Coastal Plain.

Fresh water supplies in Duval County are obtained
entirely from wells drilled into the geologic formations
that compose the three local aquifer systems. Detailing
these systems provides a comprehensive description of the
underlying geology in the Jacksonville area to a depth of
about 2,100 feet below mean sea level, the lowest penetrated
depth of the Floridan aquifer in the area.

The three types of aquifers are the surficial sand beds;
the relatively thin limestone, shell, and sand beds between
50 and 150 feet below the surface; and the thick limestone
and dolomite beds below 300 to 600 feet. The latter beds
comprise the Floridan aquifer which is the principle source
of potable water in the area. The overlying beds are
utilized primarily for domestic supplies, some air
conditioning, and lawn sprinkling.

Each of the three aquifer types is found in the
Arlington-East Service District. Figure 2-9 shows a
generalized geoclogic cross-section across the southern
portion of Duval County; geology of the service district may
gzsie??nénrgﬁehiastern1hal? of the section which is an east-

- gnly paralleling Atlantic and Reach moulevards.
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surficially, the service district, as well as the county
as a whole, is covered with undifferentiated marine and
estuarine terrace deposits of Pleistocene and Recent age.
Except for areas where they have been completely eroded by
streams, these sediments comprise the surficial sand
aquifer. They consist primarily of medium to fine-grained
loose quartz sands and average about 20 feet in thickness in
this area. The sands contain several heavy minerals which,
in the past, were strip-mined along the coastal ridge.

The thin limestone, shell, and sand aquifer beds are
believed to be Pliocene and upper Miocene in age. They
comprise a distinct aquifer system separated from the
Floridan aquifer by the relatively impermeable and confining
Hawthorn Formation. In some places, these beds are absent
or not sufficiently thick to supply usable quantities of
water. - In the service district, however, they average about
80 feet in thickness and occur to depths of 100 feet below
mean sea level.

The Hawthorn Formation of middle Miocene age consists
mainly of clays, sands, pebbles, and sandy limestone and
occurs, in the service district, at depths averaging about
80 to 100 feet below mean sea level and in thicknesses
averaging about 300 feet. It serves throughout most of
northeast Florida primarily as a confining layer which
retards upward movement of water from the underlying
Floridan aquifer. However, in parts of eastern Duval
County, zones of pebbly sand within the formation are topped
by wells.

The Floridan aquifer is composed of limestone and
dolomite formations which unconformably underly the Hawthorn
Formation and generally dip to the north and east in Duval
County. It is locally composed of seven formations--the
Ocala Group (Crystal River, Williston, and Inglis
Formations), the Avon Park Limestone, Lake City Limestone,
Oldsmar Limestone, and a portion of the Cedar Keys
Limestone. All are Eocene in age except the Cedar Keys
which is Paleocene. Most of the water drawn from the
Floridan Aquifer in the Jacksonville area comes from the
five youngest formations; the Ocala Group, Avon Park, and
Lake City collectively comprise the area's principle source
of potable water as well as the primary source of
groundwater used for municipal, utility, and industrial
purposes. The Oldsmar limestone is relatively impermeable
but is used for water supply to some extent. The Cedar Keys

-
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Limestone, the oldest formation of the Floridan Aquifer,
contains highly mineralized water below depths of about
2,100 feet below mean sea level. Water in the Floridan
Aquifer system is artesian throughout most of Duval County.

The major structural feature of the area is a north-
south trending fault which underlies the St. Johns River
Basin in Southern Duval County. The fault is clearly seen
in Figure 2-9; the upthrown side is to the west with a
vertical displacement of about 125 feet to the Ocala Group
and the Avon Park Limestone. The vertical displacement of
the fault decreases to the north and probably does not
extend beyond northern Duval County. 1Its principle economic
effect is that it has somewhat increased the depth to the
major water bearing formations of the Floridan Aquifer
located on its downthrown side. There is also some
speculation that it may be blocking a portion of the
recharge from the southwest.

3) Soils

A knowledge of soils in the project area is necessary
for three primary reasons. First, their physical properties
will directly affect the location, construction design, and
cost of the proposed facilities. Second, their drainage and
chemical characteristics will influence the location,
method, and effectiveness of land disposal alternatives.
Finally, their drainage, chemistry, and extent will affect
the size of facilities needed or even the choice of planning
alternatives. For example, the occurrence of soils suitable
for septic tank absorption fields, in combination with other
factors, such as anticipated growth, might obviate the need
for treatment facilities altogether.

Eleven so0il associations have been recognized and
documented in Duval County. A so0lil association represents a
group of soils that occur together in nature to form a
distinctive landscape. It consists of one or more major
soils and at least cne minor soil, and is named for the
major soil(s). 1In Duval County, these associations have
been evaluated for limitations and features which affect
their suitability for selected uses. Their overall rating
is based on the rating for the dominant soil and is
expressed as slight, moderate, or severe. Slight means that
soil properties are generally favorable for the rated use or
that limitations are minor and easily overcome. Moderate
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means that some soil properties are unfavorable but may be
overcome or modified by special planning and design. Severe
means that properties are so unfavorable and so difficult to
correct or overcome that major soil reclamation, special
designs, or intensive maintenance is required. Table 2-9
describes the six so0il associations found in the Arlington-
FEast Service District along with their suitability ratings
for pertinent uses. Their areal distribution is shown on
Figure 2-10.

S0il properties considered in evaluating suitability for
septic tank absorption fields are those that affect both
absorption of effluent and constructicn and operation of the
system. Absorption is affected by permeability, depth to
water table or rock, and susceptibility to flooding.
Construction and operation is influenced by slope in
connection with facility layout, risk of soil erosion,
lateral seepage, and downslope flow of effluent. Properties
considered in evaluating suitability for shallow excavations
are good soil workability, moderate resistance to sloughing,
gentle slope, absence of rock outcropping or large stones,
and relative freedom from flooding or the absence of a high
water table. Soil propzsrties to be considered in the
construction of industrial or other large facilities are
those that affect load-supporting capacity and settlement
under load, such as wetness, flooding, texture, plasticity,
density, and shrink-swell behavior. 1In addition, properties
affecting excavation, such as wetness, flooding, slope and
depth to bedrock, are considered.
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Table 2-9

SOIL ASSOCIATIONS OF THE ARLINGTON-EAST SERVICE DISTRICT

Degree of Limitation

Map Association
Symbol  Name

Septic Tank
Description Absorption Fields

Shallow
Excavation

Light
Industry

2 Lakeland-Tavares,

3 Tavares, Variant-~
Leon

5 Leon-Pomello,
Variant-Rutlege

7 Wabasso, Thermic,
Variant-Leon

10 Fresh Water Swamp

11 Salt Water Marsh

Broad ridges of exces- Slight
sively drained and

moderately well-drained

yellow sands.

Nearly level to Moderate
gently sloping,

moderately well-drained

soils, sandy throughout

and poorly drained sandy

soils with weakly

cemented sandy subsoil,

Nearly level to gently Severe
sloping, poorly drained

and moderately well-

drained sandy soils with

weakly cemented Sandy

subsoil, and very poorly

drained soils, sandy

throughout.

Nearly level to gently Severe
sloping, poorly drained

sandy soils with a weakly

cemented sandy subsoil

layer underlain by loamy

subsoil, and poorly drained

sandy soils with weakly

cemented sandy subsoils.

Nearly level, very poorly Severe
drained soils subject to
prolonged flooding.

Level, very poorly drained Severe
soils subject to frequent
flooding by tidal waters.

Severe

Severe

Severe

Severe

Severe

Severe

Slight

Slight

Severe

Severe

Severe

Severe



The largest part of the service district is for the most
part, poorly drained. Extensive areas of well or moderately
well drained soils do, however, occur in the northern and
western portions of the district. In addition, smaller
tracts of well-drained sandy soils are found in the central
portion along the coastal ridge. Existing and planned
development, as well as relatively shallow depths to the
water table, combine to eliminate most of the larger areas
of good drainage from consideration as feasible sites for
land disposal (i.e., spreading) of sludge. There are,
however, at least two undeveloped areas which deserve
consideration as land-spreading sites. The abandoned strip-
mine areas in the north central and south central service
district consist primarily of the Fripp Series of dry and
sandy soils. These soils typically have grayish-brown fine
sand surface layers underlain by pale yellow and very pale
brown fine sand which grades to white at lower depths. The
topmost layers, having been stripped off the mined areas,
are presently covered with pale yellow to white fine sand --
the lower portion of the Fripp Series now exposed. Left
undisturbed, these ridges could support a bayberry-palmetto
vegetative community. Presently, however, the strip-mined
areas are barren. This misuse combines with adeguate
acreage and excellent drainage to warrant consideration for
improvement through land spreading of sludge from the
proposed Arlington-East sewage treatment plant.

The primary physical process which is changed when
sewage sludge is applied to soil is retention of so0il water.
Sewage sludge and sewage compost increase the retention of
s0il water at any tension but most effectively in coarse-
textured, singlegrained soils such as sands. When applied
to these otherwise inert soils, the sludge serves as a
conditioner by its presence as a surface-active and water-
absorbing additive. Nutrient absorption capabilities are
increased, resulting in a much more productive soil.

Soil structure, particularly aggregation, affects soil
water, soil air, mechanical impedence, and root
distribution. Organic matter, through the activity of
microorganisms, increases soil aggregration; application of
sewage sludge has been shown to increase stable aggregrates
by 16 to 33 percent.

Finally, erosion, the end result of dislodgement and
transport of soil particles, can be reduced markedly by the
addition of organic matter such as sludge. Infiltration can
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be increased, thus reducing the amount of water available
for soil particle transport.

b. Biota

1) Terrestrial Plants

Five dominant arboristic cover types are found in the
Arlington-East Service District. Figure 2-11 shows these
cover types as well as areas presently developed, strip-
mined areas, salt water marshes, and water. Aerial
photographs taken January 14, 1975 for the Florida State
Department of Transportation were used to prepare this map.
Stereoscopic coverage enabled more accurate study of the
area. Trained foresters from the Jacksonville District
Office, Florida Division of Forestry, assisted with ground
truth identification and photo interpretation work.
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The five readily distinguished cover types found within
the Arlington-East service district are the hammock,
longleaf-turkey oak flatwood, slash pine flatwoods, hardwood
swamp, and cypress swamp. These were named according to the
species most dominant in the existing tree canopy. Land
under cultivation, or pastureland, was considered developed.
Pine plantations were considered a natural cover type even
though they are altered areas.

The hammock is found in upland areas with well-drained
sandy soils. It is dry but not quite as dry as a sand dune
situation. A climax association exists due to an absence of
fire. The dominant species found here is live oak. Sub-
dominants include laurel oak, magnolia, mockernut hickory,
and scrub live oak. The live oaks provide 90-100 percent
shade cover. Understory species include cabbage palm, saw
palmetto, and staggerbush. When fire or logging removes the
larger climax types, & scrub will exist in low thickets.
Species here are dwarf live oak, scrub live oak, sand-post
oak, bluejack ocak, turkey oak, myrtle oak, persimmon, and
some long-leaf pines. This cover association is highly
desirable for parks and home development.

Two pine flatwood associations exist within the service
area; the slash pine and the longleaf pines/turkey oak. They
can be closely associated. An example is along the unique
ffinger ridges® which lie on a north-south line in the
eastern area of the service district.

Longleaf pine/turkey oak association is found at higher
elevations than the slash pine. Other species evident here
are bluejack oak and myrtle ocak with ground cover of saw-
palmetto and ground ocaks. Few large stands of longleaf pine
remain due to logging, a situation which permits the slower
growing oaks to become dominant.

Slash pine is the dominant cover species within the
entire service district. It is a hearty, vigorous grower
planted extensively for pulpwood and has replaced the
longleaf in this respect. Where pulpwooding has removed
large pines and where fire has been removed as a control, a
mesic hammock will exist within the flatwoods. This is a
nearly pure stand of hardwoods but difficult to
differentiate because fast growing slash pines integrate it.



The slash flatwoods is characterized by poor drainage
due to flat terrain and a hardpan usually only several feet
below the soil surface. Surface s0ils are porous sands.

A hardwood swamp characteristically occupies ground
elevations somewhat below the slash pine flatwoods and above
the cypress stands. River and creek bottomland is the
floodplain area upon which the hardwood swamp association
can be found. The hardwood canopy is tall and dense in a
mature stand causing light to be a limiting factor for the
understory. It tends not to be subject to brush fire
because of high humidity and damp soils. The soil here is
more organic than upland areas in the service district.
Species to be found in the hardwood swamp are loblolly bay,
redbay, and bayberry. Undercanopy types are ironwood,
dogwood, hop-hornbean, and redbud. Associations are
sometimes poorly defined. Slash pine could be interspersed
as might other pine species.

The Fish and Wildlife Service has classified wetland
areas in their Circular 39, "Wetlands of the United States.®
Portions of the hardwood swamp can be classified Type 1,
seasonally flooded basins or flats. Particularly, the
Arlington-East district's creek bottomland would be
seasonally freshwater flooded and hardwood stands in
flatwoods depressions would infrequently have standing
water.

Cypress stands are prevalent in the service district
wherever water stands above ground mcst of the year. The
wetland classification is Type 7, wooded swamps. They are
the drainage sinks where nutrients and excess water drain
from the higher flatwoods, which completely surround them.
Only at locations in the periphery of the service district
would these cypress swamps be contiguous with brackish
tributaries. Periods of excessive rains would be the only
time nutrients escape to the estuary. The largest cypress
stands occur to the east of Craig Airfield and in between
the "finger ridges.®

Areas called bayheads are considered to be part of this
cover type. Frequently, assemblages of bay tree species

ring a cypress stand and are the dominant undercanopy below
immense bald cypress.

Appendix X inventories plant species of the Arlington-
East Service District according to the six habitat areas.
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The following is a list of plants extracted from the
state list of protected plants, Senate Bill No. 233, Section
865.06, Preservation of Wild Trees, Shrubs, and Plants.
These plants occur or probably occur within the Arlington-
East area.

Sevenoa serrulata (saw palmetto)
Sarracenia minor (pitcher plant)
Zamia spp. (coontie)

Cercis canadensis (Redbud)

Erythrine Arborea (Cherokee or coral bean)
(Possible on high dry sites)
Gelsemium sempervirens (yellow jasmine)

Gordonia lasianthus (loblolly-bay)
Ilex cassine (dahoon holly)

Ilex myrtifolia (myrtle leaved holly)
Ilex opaca (American holly)

Lobella cardinalis (cardinal flower)
Rhododendron austrinum (azalea)
Rhododendron caneseens (azalea)

Pinckneya pubens (fever tree) along flowing streambanks.

R SseEm=ea

Vierna baldwinii (dwarf clematis)
Cornus florida (dogwood)
Cornus alternifolia (dogwood)

2) Terrestrial Fauna
Although developing rapidly, the service district
provides varied habitats for numerous animals. It is
difficult to characterize the fauna of the five vegetative
zones because considerable overlap occurs due to seasonal
changes in food, shelter, or migratory behavior. However,
some generalizations may be stated..

Dry hammock areas are inhabited by species able to exist
where standing ground water seldom accumulates. The gopher
tortoise, an armored, nocturnal reptile, is a common
inhabitant. Ground cover is prevalent enough to attract
many snakes, lizards, rats, mice, rabbits, toads, and the
gopher frog. Squirrels, sparrows, predacious hawks and
owls, along with common scavenger vultures utilize the high
live oak canopy.

Pine flatwoods have a greater ground cover and sparse
canopy unlike the hammock. Palmetto, wire grass, gallberry,
and numerous grasses and sedges provide excellent cover for
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terrestrial animals. Many herbivores and omnivores attract

natural predators such as the bobcat, hawks, owls, and
numerous snakes.

Animals and birds of the lower hardwood swamps and
cypress stands are not uncommon in the flatwoods areas.
Some exceptions are those which require or prefer standing
surface water. Egrets, herons, turtles and water snakes are
common in cypress stands. Many animals which frequent drier
areas are attracted t¢ the hardwood swamp and cypress areas.
A need for water, seasonal foraging, or abundant aquatic and
terrestrial prey cause these lowland areas to be essential
t0 numerous species.

The wetlands of the hardwood swamp and cypress stand are
utilized by waterfowl. Seasonally flooded areas in the
hardwood swamp where wetland vegetation is present on the
ground could attract migrating waterfowl. Cypress swamps
are particularly important to waterfowl during times of
drought. At these times the cypress swamps are the only
shallow fresh water available.

Appendix XI inventories the species of amphibians,
reptiles, birds, and mammals found in the service district
according to six habitat areas. For birds, the seasonal
occurrence is provided to consider the migratory movements
of many species. Species which appear on the U. S. Fish and
Wildlife Service or Florida Fish and Game Commission lists
as being endangered or threatened are so indicated.

Endangered Species - Animal species presented here
include those listed as threatened by extinction according
to the United States Department of the Interior Fish and
Wildlife Service. Some have not been sighted for years but
are included since the sexrvice district is within the
species' geographical area and habitat does exist which
could support them.

Alligator (Alligator mississippiensis)

The alligator does occur in Duval County and quite
possibly in or around the service district wetlands.
Sightings have been made in a sawgrass marsh in upper Dunn
Creek, north of the service district.



Red-cockaded Woodpecker (Dendrocopos borealis)

This species prefers large, 0ld pine trees for nesting
sites. This type habitat does exist within the service
district.

Southern Bald Eagle (Haliaeetus leucocephalus)

Probably one of the most intolerant birds to the
presence of man. It tends to inhabit remote areas close to
its preferred hunting areas such as marshes and freshwater
swamps. The bird nests in the highest trees where the nest
is used year after year.

Brown Pelican (Pelecanus occidentalis)

Frequently seen in the project area. It stays close to
its fishing waters, open coastal waters, river deltas and
can be seen in "flying armadas" patrolling the ocean
beaches.

Florida Manatee (Trichechus manatus latirostris)

A mammal, this endangered species ranges throughout the
state. Its numbers are now limited but it does occur in the
St. Johns estuary. Recent sightings near Mill Cove indicate
that manatees frequent the lower estuary as well as
freshwater reaches.

Florida Panther (Felis concolor coryi)

This predator is usually restricted to large uninhabited
areas in central and south Florida, particularly in the
Everglades. It is not likely to be found in the project
area.

3. Wetlands and Water/Land Interface

Extensive wetlands and watexr/land interface areas exist
in and around Duval County and the Arlington-East Service
District. Primary areas of concern are the Atlantic beaches
and dunes, the estuarine reach of the St. John's River and
its tributaries, the coastal salt marshes, and the
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freshwater swamps located inland from the coast. These

areas are shown in the vicinity of the service district area
on Figure 2-12.

A. Physical and Chemical

Of the above areas, those that will receive the greatest
direct impact from the planned project are the estuaries and
coastal marshes. The marshes constitute a transition zone
between the terrestrial, freshwater, and marine
environments. In many cases, they have been subjected *o
man-made changes (such as artificial introduction of
nutrients) which alter their natural condition. Such
changes may then influence the surrounding estuarine ar=a.

Tidal marshes depend in large part for their biclogical
richness on the normal quantity and gquality of nutrients
from inland or upland sources. However, when nutrient rich
effluents enter a marsh-estuarine system, the nutrients are
effectively topped by the tidal circulation pattern and
efficient vertical mixing of fresh and salt water. Ideal
conditions are thus created for the cycling of nutrients
between sediments and water and their ultimate assimilation.
Marsh-estuarine ecosystems have developed adaptations to
high nutrient levels and have a large capacity to buffer
nutrient changes. Sediments act as both source and sink,
effectively neutralizing the effects of, for example, large
additions of phosphate t0o the ecosystem. On the other hand,
untreated organic materials greatly stress the marsh-
estuarine aquatic system. Detailed waste assimilation
analyses have shown that marshes and estuaries are
particularly vulnerable to the artificial introduction of
large amounts of organic matter; naturally high in organic
detritus, their dissolved oxygen levels are undesirably
reduced when subjected to these effluents. If, however,
large BOD loadings are reduced through secondary treatment,
the natural systems at work in the estuarine environment can
effectively carry out tertiary treatment without appreciable
reduction in water quality.
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Figure 2-12

WETLANDS

and Interface Area in the vicin-
ity of the Service District
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Natural silta%tion is an integral process in the coastal
marsh-estuarine environment. These deposits are partly
organic and partly inorganic. They are either
autochthonous, having been formed in the estuary itself by
life or physical-chemical processes, or allochthonous,
having been introduced from outside the estuary by inflowing
water. Due to density differences and the reduced velocity
of water movement where fresh and salt waters meet,
suspended materials generally cause a high degree of
turbidity in the estuary.

High turbidity levels limit light penetration and thus
excessive growths (blooms) of dinoflagellates are less of a
problem than in correspondingly enriched but less turbid
waters. In the St. John's estuary, however, the marshes are
threatened by direct deposition of dredge spoil and by
excessive siltation due to dredge and £ill operations and
runoff of solids. Siltation rates presently vary from nine
inches per month at the Talleyrand Docks to a foot per year
in Back River.

The single most important physical factor in the estuary
and coastal marshes is the tide. Tides affect the exchange
of water and their vertical range determines the extent of
tidal flats which may be exposed and submerged with each
tidal cycle. At high water, chemicals and minerals and
organic matter are converted into food for aquatic life
through photosynthesis. At low water, the solids, filtered
through the grasses, settle into rich sediments.

In most estuaries there is a net discharge of water from
the estuary equal to the amount of river discharge. Because
of +idal action, however, the exchange of water in large
estuaries such as the 8+*. John's is not completed in a
single tidal cycle and several days or tidal cycles may be
required for a given particle of river water to reach the
sea. Indeed, the average net or freshwater flow at
Jacksonville is about 14 percent of the average tidal
induced flow. Sea water, moving upstream from the mouth of
the St. John's River mixes with the fresher water already in
the river channel to form a zone of transition. This zone
moves upstream when insufficient fresh water is stored in
the estuary to keep its level higher than that of the ocean.
Chlioride concentrations in this zone vary from that of sea
water to that of the freshwater imput. During a particular
tidal cycle, the magnitude and range in chloride
concentration in the river at Jacksonville depends on the
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length and gradient of the zone of transition and on the
volumes of the tidal flows. About 80 percent of the time,
the chloride concentration at the Main Street Bridge exceeds
250 milligrams per liter.

At the mouth of the St. John's River, the tidal range
averages 4.9 feet. The tidal generates progressive tidal
waves which move up the river in cycles accompanied by tidal
currents. The amplitude of these waves gradually
diminishes, causing the tidal range at the Main Street
Bridge in Jacksonville to be only 1.2 feet.

Extensive flood-prone areas exist in Duval County.
Available information depicting areas which are inundated by
the 100-year frequency flood is shown on Figures 2-13.

b. Biota

The configuration of the shoreline along the Lower St.
Johns River has been considerably altered. Bulkheads have
replaced gradual sloped beaches and, in some areas, marshes.
Bulkheads do support a unique biological community of
encrusting or attached animals and plants. However,
pollutional factors and constant harbor wave turbulence
renders the port terminals' bulkheads unsuitable for many
marine species. At present, the East Arlington service
district has less than 5 percent of bulkhead shoreline.

Estuarine access depends on the preservation of natural
shorelines. Extensive migratory movements by juvenile
fishes and invertebrates are along shallow near-shore areas.
This behavior is primarily for proteéction f£rom larger
predacious fish which are restricted to deeper water.

Most background data for land-water interfaces was
extracted from a two-part estuarine survey performed by
Frederick Tone in 1972 for the Blount Island EIS. August
sampling work compares stations in Mill Cove with other
stations in the Bloun*t Island area. Figure 2-14 locates
shore zone stations.

Littoral Fauna - The beach zone Lketween high and low
tide is the littoral zone. It can be a high energy area
where wave action and shore currents cause a continual
movement of beach material. For this reason, a high enerqgy
beach is usually devoid of any attached vegetation. Few
aquatic species can exist here and those that do must
tolerate regular exposure to air. Conseauently, the henthic
populations are expected to bhe minimal.
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Frederick Tone surveyed the littoral beach zone for
benthic invertebrates. Mill Cove was found to be marginally
productive while three other sites not as near to Arlington-
East were unproductive. Data for this 1972 work is shown in
Table 2-10. Certain amphipods such as those obtained in the
survey (Haustoriidae family) are common in large numbers in
clumped distrikutions. Another family, Oedicerotidae, can
be expected in this zone in similar aggregations. Fiddler
crabs (Uca sp) also quite common, were collected at a Mill
Cove station. Littoral areas on mud flats adjacent to marsh
vegetation offer a better habitat for invertebrates. The
substrate is more stable and has more organic content for
deposit feeding worms and mollusks. Some crustaceans, such
as juvenile crabs, penaid shrimp, or the common grass shrimp
(Palaemonetes pugio), frequent the area at high tide.

Even though benthic populations can be insignificant in
the beach zone, the near-shore waters are extremely
important to the nekton. Seining will sample juveniles and
smaller fish species that utilize the near-shore area for
protection from larger fish. Shore zone seining, performed
by Tone, yielded a good diversity of fish. The survey
yielded 23 species, indicating the great importance of the
shallow, near-shore areas to the productivity of the
estuary. This work was a comparative survey of several
areas in the lower estuary. Collections were dominated by
the Atlantic silversides, striped killifish, striped mullet
and redege mullet. Complete seining data at four stations
samples are in Table 2-11.

Benthic infauna and the sizable migrations of juvenile
fish fall gprey to birds in the beach zone. Terns, plovers,
sandpipers and herons all feast on schools of juvenile fish.

Marsh Flora - Salt marshes, those areas which come unde:
some degree of tidal influence, are known to be more
biologically productive in terms of grams of carbon per unit
area than the most intensively worked farmland. Many
benefits are derived from salt marsh areas; biological
productivity, water table recharge, and filtration are
considered vital to the rest of the estuary.
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Table 2-10

INTERTIDAL INVERTEBRATES (Sampled by Tone; August 1972)

Organisms/Mz

Clapboard Brown's
Back River Mill Cove Creek Creek

A B E F G H' I J

Annelida
Polychaeta
Capitellida 16
Cepitellidae 48 48
fragments

Mollusca
Gastropoda
Neogastropoda
Nassariida
Ilyanassa obsoleta 32

Bivalvia
Heterodontida
Solecurtidae
Tagelus plebeius 32

Arthropoda
Crustacea

Amphipoda
Kaustoridae 3376

Decapoda
Palacmonidae
Palemonetes sp. 32
Ocypodidae
Uca sp. 16 128

TOTAL NUMBER ORGANISMS 0 it 3440 128 0 32 0 128

TOTAL NUMBER SPECIES 0 o 2 3 ] 1 0 1
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Shallow Water Seining Performed by Tone; August, 1972

BACK RIVFR

Table 2-1]

MILL COVE

CLAPBOARD CREEK

BROVN"S CREEK

A B K G H I

AT L. A.T.L. A.T.L. A.T.L. A.T.L. A.T.L. A.T.L. A.T.L.
FISU SPECIES No. mm No. nm No. mm Mo, wn | No, mm No. mm No. mr No. mm
Breveoitia patronus 1 141.0
Dorosona cepedionum 1 143 .
Ancha hepsetus 12 52.9 2 54.5
Anchios mitchilld 1 56.0 4 48.3 1 45
Ureplyeis earlli 1 98
Strongylura marina 1 26.0
Cyprinoden variegatus 1 36.0 2 310
Fundulus chrysotus 2 31.0
Fundulus heteroclitus 1 39.0 33 38.9 1 45.0
Fundulus majalis 329 38.1 5 47.6 6 45.3 3 34.3
Menidia menidia 189  45.8 20 60.7 1 85 58.2 | 126 50.9 | 10 60.1 42 54,1 | 290 49.0
Eucinostomus gula 5 103.0
Eucinostomus lefroyi 1 55.0 1 larvae |} 10 1arvae 2 26.0
Gerres cinercus 5 44.2
Lagodon rhomboides 2 118.5
Bairdiella chrysura 31 92.4
Cynoscion regalis 2 45,0
Leiostomus xanthurus 4 78.8 15  76.1
Micropogon undulatus 1 69.0
Mugil cephalus 449 60.9 67 53.5 2  106.C
Mugll curema 1 123.0 1 84,0
Mugil gaimardianus 108 43.0
Sphaeroides maculatus 1 larvae 3 larvae
TOTAL NUMBI'R 652 443 148 93 177 25 45 298
INVERTERRATE SPECIES
Callinectes sapidus 3 3 40,0 . 1 10.0 8 35
Panacus fluviatilis 123 40.0 1 78.0

Key: No. - numbcer

A.T.L. - average

total length




It is estimated that 6 percent of Duval County is salt
marsh. The service district is bordered by considerable
marsh. Two wetland types are predominant according to
circular 39, "Wetlands of the United States." Type 18, the
low marsh is that portion which is regqularly flooded by
diurnal tidal cycles. Dominant vegetation is Spartina
alterniflora, the most abundant salt tolerant emergent
species on the east coast of the U. S.

Type 17 is the high marsh portion which is infrequently
flooded at lunar tides or by freshwater floods. The
dominant species is salt tolerant, black needlerush (Juncus
roemerianus) .

About 85 percent of Mill Cove is kordered by marshgrass.
The intracoastal waterway, the eastern boundary of the
service district, and Chicopit Bay, at its confluence with
the St. Johns, are bordered by the same two common species
of grass. Quantities of Spartina decrease southward along
the intracoastal waterway away from the greater tidal
fluctuations close to the St. Johns River.

Big Pottsburg Creek drains a heavily populated portion
of the southwestern secticns of the service district.
Sections of shoreline have been dredged and bulkheaded.
Some energent grass does remain in the lower reaches of the
creek near Atlantic Boulevard. The marshgrass directly
benefits residents on the creek by functioning as a filter
for run-off. Culverting or otherwise rapidly channeling
this water into the creek has defeated its purpose.

Emergent vegetation has been retained in Little
Pottsburg Creek. Black needlerush is the dominant species.

Productivity of salt marsh areas in the lower estuary
was measured by Frederick Tone, August 1972. The results
shown on Figure 2-15 compare dry weight biomass measurements
at four sites, including one in Mill Cove. The randomly
selected sites are so few that this data does not indicate
species distribution or differences within the Jacksonville.
area. It does, however, indicate small differences in
productivity from marsh to marsh.

Type 12, wetlands coastal shallow fresh marshes are
present around creek headwaters. This area typically exists
on the landward side of saltmarsh grasses and is adjacent to
the hardwood swamp. Sufficient freshwater input enables
sawqrass, threesguares, and cattails (Typha latifolia) to
exist.
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Numerous animal species have life histories
interconnected with westlands. The fauna associated with the
inland freshwater swamp is mentioned with terrestrial animal
life because of a closer association with these inhabitants.

To the animals of the estuary, phytoplankton is a major,
basic source of food supply but not the only one. Detritus,
dead plant material from marsh plants especially saltmarsh
cordgrass is another readily available food for animals of
the estuary. Many animal species will frequent the marsh,
but few directly consume the living plant material. First,
the plants are decomposed to the usable detrital form. Even
then only a small fraction of it is consumed by
invertebrates within the marsh. Most detritus is washed
into the water to be available to agquatic forms.

High and low salt marsh areas provide only minimal food
sources for migratory waterfowl. Most of the hunted species
are uncommon Or rare in Duval County, even though extensive
wetlands are present, Many other birds are dependent on
salt marsh areas as the species inventory, Table 2-12,
plainly indicates. Sixty-seven species known to exist in or
near the service district prefer salt marshes as transient,
seasonal, oOr permanent residents.

The abundant salt marshes provide habitat for many
intertidal animals. Numerous invertebrates, especially mud
crabs, mollusks, juvenile shrimp, and insect larvae exist
here. The August 1972 Tone survey sampled area salt marshes
for invertebrates 1living in the highly organic substrate.
The fiddler crab, Uca sp., was most abundant in the_Spartina
bordering on Mill Cove. Mill Cove stations had healthy
populations of Nereis succinea, a common polychaete worm.
With these two exceptions, populations do not vary
significantly between the four sites he surveyed near
Quarantine Island. Survey data is shown in Table 2-12.

In addition, numerous amphibians, reptiles, and mammals
that are at least partially dependent on the marsh
frequently enter it in search of food. These three classes
of vertebrates are inventoried with habitat preference in
Appendix XI.
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Table 2-12

Organisms/Mz*

Back River Mill Cove

MARSH FAUNA (Collected by Tone; August, 1972)

Clap.Creek Brown's Creek

A B E F

G H I J

Annelida
Polychaeta

Phyllodocida

Nereidae

Nereis succinea

Capitellida

Capitellidae
fragments

Mollusca
Bivalva
Pteroconchida
Mytilidae

Heterodoutida
Solecurtidae
Tagelus divisus

Arthropoda
rustacea
Isopoda
Anthuridae
Cyathura sp.
Amphipoda
Gammaridae
Decapoda
Xanthidae
Panoneus herbstii

Grapsidae
Gesarma reticulum

Ocypodidae
Uca sp.

64
32 34
16

32 64

128

16 16

112 112 } 256

16

16

16

32

64 96

192 (112 112 1128

TOTAL NUMBER ORGANISMS

TOTAL NUMBER SPECIES

256 | 128 | 384 | 162

208 224 | 128 224
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4. Water

e Physical and Chemical

1) General

The dominant surface water body in the project area is
the St. Johns River. Draining an area of some 9,430 square
miles, the St. Johns discharges about one tenth of the
average daily surface runoff from the State of Florida. At
Jacksonville, the river is part of a tidal estuary that may,
for practical purposes, be considered to end at Lake George,
106 miles upstream. From the ocean to Jacksonville, it
ranges in width from about 1,250 feet at the Main Street
Bridge to more than 2 miles at Mill Cove. The U. S. Army
Corps of Engineers maintains a navigation channel in the
river which, from the ocean to Jacksonville, is 34 feet deep
and 400 to 900 feet wide. Principle uses of the river in
the project area are waste disposal, transportation, heat
disposal, fisheries, and recreation.

The physical make-up of the bottoms of the streams and
marshes in the area is largely reflective of the diverse
sedimentation conditions found in the marsh-estuarine
environment, most particularly salinity and velocity. Local
sediments consist chiefly of organic matter, sands, and
clays. In general, the estuarine sediments have a much
higher sand content than the marsh or freshwater sediments
since the river channels are subject to swift currents that
wash away slowly settleable particles. More quiet areas,
such as Back River, enable the finer silts and organic
materials to settle out of the water c¢olumn, resulting in
fine-grained, high moisture content, low sand sediments.
Recent core borings show the sediment in Back River to vary
in thickness from 3 to 8.5 feet. Areas within the river-
estuary environment itself which are susceptible to fine
silting are creeks and boat slips having relatively deep
water with little current. Most notable in this respect are
the marine facilities near downtown Jacksonville. The most
detrimental alteration to the physical make-up of the
bottoms of local waterways is undoubtedly to the St. Johns
River bed through the downtown area. Here, sludge blanket
deposits cover porticns of the bottom of the river as a
cumulative result of over 70 vears of raw municipal and
industrial wastewater discharge. Both the shallow and
Floridan aquifer underlie +the entire area of Duval County.

Approximéte depths to the top of the Tloridan Aguifer in the
Jacksonville area are shown on Tidgure 2=16, N
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FIGURE 2-16
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Recharge to the shallow aquifer system is primarily from
local rainfall. Water levels respcnd rapidly to rainfall
and are highest during the rainy season (June to October)
and lowest during the dry season (November to May). Ten to
sixteen inches of rainfall annually is estimated as
necessary to recharge the shallow-water aquifer in Duval
County. The main recharge areas are the regions of highest
altitude in the western third of the county and along the
high sand ridges east of Jacksonville. Discharge is through
springs and seeps, by evapotranspiration, by pumping from
wells, and by downward percolation £o the Floridan Aquifer.

The principal recharge area of the Floridan Aquifer
system in northeast Florida is located southwest of Duval
County in western Putnam and Clay Counties and eastern
Alachua and Bradford Counties. Within this recharge area
water enters the aquifer through leaches in the aguiclude
caused by sinkholes, by downward leakage where the aquiclude
is thin or absent, and directly into the aquifer where it is
exposed at the surface. Duval County is primarily a
discharge area of the Floridan Aquifer system principally
through the numerous wells which penetrate it and possibly
through some natural discharge from the aquifer system into
the Atlantic Ocean off the coast. However, extensive areas
of possible recharge do occur in the county as noted above
where the potentiometric surface -- the imaginary surface to
which water from an artesian aquifer will rise in cased
wells that penetrate the aguifer -- is relatively high.
These possible recharge areas and their relationship to the
potentiometric level of the Floridan Aguifer are shown in
Figure 2-17.
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2) Water Quantity

a) Surface Water

In the estuary of the lower St. Johns River, the current
flows both upstream and downstream. The current first
increases in one direction from zero velocity (slack water)
to maximum velocity, then decreases to slack water once
again. The process is then repeated in the opposite
direction with the entire local tidal cycle (from one low
tide to the next low tide) occurring over a period of
approximately 12.5 hours. Thus, there are generally two
high and two low tides each day. Peak velocities in the
estuary average approximately l.6 knots for the incoming
tide and 2.2 knots for the ebb tide. Variations in river
discharge, such as runoff from a high intensity storm, will
exert short-term effects on the tidal currents. However,
the maximum tidal current between Blount Island and the
ocean exceeds 3.0 knots only a few times annually.

The greatest influence on the flow regime of the St.
Johns River at Jacksonville is the tide. Various non-tidal
factors such as wind, rainfall, and evapotranspiration act
in combination to continually affect the flow but are
virtually self-cancelling and have no significant cumulative
effect on the flow of the river. The only factor having
such an effect is freshwater drainage from the river basin
(the net oceanward flow).

Upstream conditions in the estuary may sometimes combine
to produce a net upstream flow per tidal cycle. During
these times, storage in the estuary is relatively small and
losses by evapotranspiration are high. More water is thus
permitted to flow upstream into the estuary than flows out.
During the period 1956 through 1966, there were 21 months
during which the average net flow was upstream. Except for
February 1966, which followed the vexry dry vyear of 1965,
these all occurred during the dry season in exceptionally
dry years.

Selected flow and volume statistics for the St. Johns
River at Jacksonville computed by the U. S. Geological
Survey (USGS) and based on records for the period March 1,
1954 to September 30, 1966, are as follows:
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Nownstream Upstream

Average discharge, cfs* 46,419 40,536
Average net discharge, cfs 5,883 -
Max. daily net flow, cfs 87,000 -
Min. daily net flow, cfs - 51,500
Average volume per tidal cycle, mcf*x* 2,076 1,812
Average net volume per tidal cycle, mcf 263 -
Max. volume per tidal cycle, mctf 5,280 4,410
Min. net volume per tidal cycle, mcf 0 0

*cubic feet per second
**million cubic feet

The expression of minimum flow occurrence in the St.
Johns River for purposes of waste assimilation capability
must consider tidal flows as well as upstream and downstream
movement. The total volume of moving water in the estuary--
be it upstream or down--is nearly always very great. 1In
general, however, more water moves downstream with greater
frequency than upstream. For example, the average
recurrence interval of monthly minimum upstream flow of zero
per tidal cycle at the Main Street Bridge in Jacksonville is
about 96 months while that for downstream flow per tidal

cycle of 500 million cubic feet or less is greater than 16
years.

Limited flow data is available from the USGS for several
smaller streams in Duval County. For the majority of
streams in the county, however, the seven-day average low
flow reoccurring once in a ten-year period approaches zero.
In the Arlington-East Service District, available records
show a seven-day once-in-ten low flow of 0.20 cfs for Jones
Creek and 0.26 cfs for Pottsburg Creek.

a) Ground Water

Water from the shallow-aquifer system is used for
domestic, industrial, commercial, and agricultural purposes.
Most of the water withdrawn is used for washing, toilets,
drinking, swimming pools, and lawn irrigation. The most
common industrial use is for heat-exchange units in large
air-conditioning systems. The shallow aquifer system is
present throughout all of Duval County but without benefit
of the shallow limestone beds in the Arlington area and
along the coastline from Mayport to Ponte Vedra. From
55,000 to 65,000 wells penetrate this system in the county
with a total discharge of 10 to 25 million gallons per day
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(mgd). These wells range in depth from 20 to 200 feet and
are most commonly privately owned and 2 inches or less in
diameter. Most obtain water from highly permeable limestone
except in the Arlington area where many obtain water from
coarse sand and shell beds 75 to 100 feet below the surface.

The thickness and lithology of the components of the
shallow water aquifer vary both vertically and laterally,
thus making the amount of water available from them
dependent on the location and depth of the wells. The
surficial sand beds generally yield about 10 to 25 gallons
per minute (gpm) to small diameter wells and the deeper
limestone, shell, and sand beds between 15 and 20 gpm.
Locally, however, a 2-inch well may yield as much as 80 gpm
where the limestone or shell aquifer is relatively thick.

Groundwater of the shallow aquifer system is generally
nonartesian but some shallow wells in low areas immediately
adjacent to the St. Johns River and its tributaries do yield
artesian water. Artesian heads range from a few inches to
more than 20 feet above land surface. Some wells do not
flow during the dry season when the potentiometric level is
below land surface.

The Floridan aquifer system is the principal source of
fresh water in northeast Florida; all public water and most
industrial and private water supplies in Duval County are
drawn from it. Jacksonville is one of the largest cities in
the world to obtain its entire water supply from deep
artesian wells. Some 92 wells with depths of approximately
1,000 to 1,500 feet presently supply public water to the
city. In 1974 they produced an approximate average of 58
mgd as compared with a withdrawal of some 27 mgd in 1950.
This figure, however, includes some wells taken over by the
city after its consolidation. 1In addition, a number of
privately owned water utilities in the area, each of which
has at least one artesian well, draw from the Floridan
Aquifer. Other users of the aquifer in the area such as
naval installations, pulp and paper mills and other
commercial facilities, the smaller municipalities, and
numerous private users combine to bring the total estimated
average discharge from wells in the vicinity of Jacksonville
from 150 to 200 mgd. An additional 50 to 70 mgd is drawn
from artesian wells at Fernandina Beach.

The yield of wells in the Floridan aquifer system in
Duval County depends upon well construction and depth,
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artesian pressure head, and water transmitting capacity of
the zones penetrated. Wells drilled into the deeper zones
of the aquifer system generally yield more water, under
higher pressure, than those in the shallower zones. The
major water-bearing zone in the Jacksonville area is in the
Lake City Limestone at depths between about 950 and 1,200
feet. This zone has yielded 50 to 90 percent of the water
produced by selected test wells in Duval and Nassau
Counties. Well diameters range from 2 inches in small
domestic wells to 20 inches in some industrial wells. The
average yield of the smaller wells between 2 and 6 inches in
diameter is generally less than 500 gpm but some 6-inch
wells do yield as much as 1,000 gpm. Wells 8 to 12 inches
in diameter generally average less than 2,000 gpm; although
some 10 and 12-inch wells in the deeper zones may yield as
much as 6,000 gpm. These are all natural flows which are by
no means constant. Some 14 to 20-inch industrial wells in
Fernandina Beach and in the vicinity of Jacksonville
continually vyield 4,000 to 5,000 gpm with the aid of deep
turbine pumps.

A general decline in artesian pressures in northeastern
Florida is attributed primarily to a great increase in the
use of artesian groundwater and, to a lesser extent, to a
relatively long-term decline of rainfall on the Floridan
aquifer recharge areas in north-central Florida. Several
major cones of depression have formed in the potentiometric
surface of the Floridan aquifer system in Duval and Nassau
Counties as a result of discharging wells which lower the
artesian head and create a hydraulic gradient toward the
area of discharge. Water-level records show that the
irregular but continual decline in artesian pressure in
these areas exceeds the general decline as these cones
deepen and enlarge. In the Jacksonville area, the
potentiometric surface has generally been depressed to less
than 30 feet msl. Test wells have shown an artesian
pressure decline of about 12 to 22 feet during the period
1946 to 1963. The greatest declines in pressures are in
wells closest to the center of the cone of depression which,
in Jacksonville, is located adjacent to the southwest corner
of the Arlington-East Service District. The potentiometric
surface has been depressed to about 20 feet msl in the
center of this cone but may be leveling off as development,
with attendant demand for groundwater, moves out from the
central city area.
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Artesian pressure in the area will continue to decline
if withdrawals of water continue to increase. The rate of
decline will be faster during years of below average
rainfall. Above average rainfall may cause the pressure to
stabilize or even increase. However, if the rate of
discharge continues to increase, the artesian pressure will
most likely decline even during periods of maximum recharge.
At the present rate of decline of approximately 0.5 to 2.0
feet per year, it will take 100 to 400 years to lower the
water 200 feet in most Floridan aquifer wells. The wells
would not then cease to yield water but would require
pumping to bring it to the surface.

3) Water Quality

a) Surface Water

Surface Water - The Florida Pollution Control Board has
established that the following minimum conditions are
applicable to "all waters, at all places, and at all times."
Within the territorial limits of the State of Florida, all
such waters shall be free from:

1) Settleable Substances - substances attributable to
municipal, industrial, agricultural, or other discharges
that will settle to form putrescent or other objectionable
sludge deposits.

2) Floating Substances - floating debris, o0il, scum,
and other floating materials attributable to municipal,
industrial, agricultural, or other discharges in amounts
sufficient to be unsightly or deleterious.

3) Deleterious Substances - materials attributable to
municipal, industrial, agricultural, or other discharges
producing color, odor, or other conditions in such degree as
to create a nuisance.

4) Toxic Substances - substances attributable to
municipal, industrial, agricultural, or other discharges in
concentrations or combinations which are toxic or harmful to
human, animal, plant, or aquatic life.

In order to develop a "comprehensive program for the
prevention, abatement, and control of the pollution of the
waters of the State," all waters of the State of Florida
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have been classified in five classifications made in
accordance with most beneficial present and future uses and
are briefly described as follows:

Class I - Public water supplies

Class 1II - Shellfish harvesting

Class III - Recreation - Propagation and
management of fish and wildlife

Class IV - Agricultural and industrial
water supply

Class V - Navigation, utility, and
industrial use

Pursuant to the criteria of water classifications I
through VvV, the waters of the State are classified by river
basins or sub-basins as Class III with individual exceptions
to that class listed within each basin. The entire St.
Johns River Basin and all its sub-basins within Duval County
are thus classified as Class III. The only exception to
this classification in the vicinity of the proposed project
is the Intracoastal Waterway and its tributaries from the
confluence of the Nassau and Amelia Rivers, south to
Flashing Marker 72, thence eastward along Ft. George River
to Ft. George Inlet and including Garden Creek, and both
prongs of Simpson Creek. These reaches are classified as
Class II. 1In addition, the above described Class II and III
waters are further designated as having "Special Stream
Classifications" which means that they shall be maintained
at a minimum dissolved oxygen level of 5.0 milligrams per
liter. The criteria for Class II and III waters are
presented in Table 2-13.
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Table 2-13

FLORIDA POLLUTION CONTROL BOARD CRITERIA FOR CLASS II AND III WATERS

CLASS TII

The following criteria are for classification of
waters in areas which either actually or protentially
have the capability of supporting recreational or
commercial shellfish propagation and harvesting.
Harvesting may only occur in areas approved by the
Division of Health, Florida Department of Health and
Rehabiljtative Services.

(1) Bacteriological Quality, Coliform Group —
areas classified for shellfish harvesting, the median
coliform MPN (Most Probable Number) of water
cannot exceed seventy (70) per hundred (100) ml.,
and not more than ten (10) per cent of the samples
ordinarily exceed an MPN of two hundred and thirty
(230) per one hundred (100) ml. in those portions of
areas most probably exposed to fecal contamination
during most unfavorable hydrographic and
pollutional conditions.

(2) Sewage, Industrial Wastes, or Other Wastes
— any industrial wastes or other wastes shall be
effectively treated by the latest modern technological
advances as approved by the regulatory agency.

(3) pH — of receiving waters shall not be
caused to vary more than one (1.0) unit above or
below normal pH of the waters; and lower value shall
be not less than six (6.0) and upper value not more
than eight and one-half (8.5). In cases where pH may
be, due to natural background or causes, outside
limits stated above, approval of the regulatory agency
shall be secured prior to introducing such material in
waters of the state.

(4) Dissolved Oxygen — the concentration in
all surface waters shall not average less than 5 mg/l in
a 24-hour period and never less than 4 mg/l. Normal
daily and seasonal fluctuations above these levels shall
be maintained. Dissolved oxygen concentrations in
estuaries and tidal tributaries shall not be less than
4.0 mg/l except in naturally dystrophic waters. In
those cases where background information indicates
prior existence under unpolluted conditions of lower
values than required above, lower limits may be
utilized after approval by the regulatory authority.
Sampling shall be performed according to the
methods approved by the Florida Pollution Control
Board.

(5) Toxic Substances — free from substances
attributable to municipal, industrial, agricultural or
other discharges in concentrations or combinations
which are toxic or harmful to humans, animal or
aquatic life.

(6) Odor — threshold odor number not to
exceed 24 at 60°C as a daily average.
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CLASS IIT

The following criteria are for classification of
waters to be used for recreational purposes, including
such body contact activities as swimming and water
skiing; and for the maintenance of a well-balanced
fish and wildlife population. All surface waters within
and coastal waters contiguous to these basins,
including off-shore waters, not otherwise classified
shall be classified as Class III; however, waters of the
open ocean shall be maintained at a dissolved oxygen
of not less than five (5.0) ml/l. Streams specifically
listed in Section 17.3.21 by a separate listing
designated as “‘Special Stream Classification” shall
similarly be maintained at a minimum dissolved
oxygen level of five (5.0) mi/l.

(1) Sewage, industrial wastes, or other wastes
— any industrial waste or other wastes shall be
effectively treated by the latest modern technologicat
advances as approved by the regulatory agency.

(2) pH — of receiving waters shall not be
caused fo vary more than one (1.0) unit above or
below normal pH of the waters; and lower value shall
be not less than (6.0), and upper value not more than
eight and one-half (8.5). In cases where pH may be,
due to natural background or causes outside limits
stated above, approval of the regulatory agency shall
be secured prior to introducing such material in
waters of the state.

(3) Dissolved Oxygen — the concentration in
all surface waters shall not average less than 5 mg/l in
a 24-hour period and never less than 4 mg/l. Normal
daily and seasonal fluctuations above these levels shall
be maintained. Dissolved oxygen concentrations in
estuaries and tidal tributaries shall not be less than
4.0 mg/l except in naturally dystrophic waters. In
those cases where background information indicates
prior existence under unpolluted conditions of lower
values than required above, lower limits may be
utilized after approval by the regulatory authority.
Sampling shall be performed according to the
methods approved by the Florida Pollution Control
Board.

(4) Bacteriological — in those waters
designated for body contact recreation, fecal coliform
shall not exceed a monthly average of 200 per 100 mi

of sample. nor exceed 400 fecal coliform per 100 ml
of sample in 10 percent of the samples, nor exceed

800 fecal coliform on any one day, nor exceed a total
coliform count of 1,000 per 100 m! as a monthly
average, nor exceed 1,000 per 100 ml in more than
20 percent of the samples examined during any
month; nor exceed 2,400 per 100 ml on any day. In
those waters not normally used for body contact
recreation, fecal coliform shall not exceed a monthly
average of 500 per 100 ml of sample, nor exceed 750
fecal coliform per 100 ml of sample in 10 percent of
the samples. Monthly averages shall be expressed as
geometric means based on a minimum of 10 samples
taken over a 30 day period. MPN of MF counts may
be utilized.

(5) Toxic substances — free from substances
attributable to municipal, industrial, agricultural or
other discharges in concentrations or combinations
which are toxic or harmful to humans, animal or
aquatic life.

(6) Deleterious — free from materials
attributable to municipal, industrial, agricultural, or
other discharges producing color, odor or other
conditions in such degree as to create a nuisance.

(7) Turbidity — shall not exceed fifty (50)
Jackson units as related to standard candle
turbidimeter above background.



Discussion of surface water guality in the project area
will be limited primaxrily to the problems of dissolved
oxygen and coliform bacteria. Dissolved oxygen--the amount
of free oxygen in the water--is, in general, directly
related to overall quality and necessary for the self-
purification of streams. Low levels of dissolved oxygen
adversely affect fish and other aquatic life and its total
absence will lead to the development of anaerobic conditions
with attendant odor and aesthetic problems. Generally, the
range of 3 to 6 milligrams per liter (mgs/l) is the critical
level of dissolved oxygen for nearly all fish. Below
approximately 3 mgs1l, further decreases are important only
insofar as the development of local septic conditions is
concerned. In other words, the major damage to fish and
aquatic life will already have been done. Available data
indicate that dissolved oxygen depletion is a serious
problem in the St. Jchns River and an acute problem in its
tributaries. Figure 2-18 shows areas of severe dissolved
oxygen depletion in the major tributaries.
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Figure 2-18

WATER QUALITY

Principle Areas of Water
Quality Problems in Duvai
County.
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Dissolved oxygen concentrations of less than 4 mg/l1 have
at times been measured on the main stem of the St. Johns
River from the confluence of the Ortega River downstream to
Blount Island--a distance of nearly fifteen miles. 1In
summer, levels at the Main Street Bridge are depressed with
regularity to below 4 mg/1 and have been measured as low as
2.9 mgs1l. An oxygen profile was measured from Palatka to
the ocean during a three-day sampling program in July 1972.
Figure 2-19 plots this profile showing a pronounced
dissolved oxygen dip throughout the downtown reach of the
river and subsequent recovery in the vicinity of Blount
Island. Seasonal trends of average dissolved oxygen
concentrations in the St. Johns River at Jacksonville under
ebb tide conditions for 1959 and 1968 are shown in Figure 2-
20. Major contributing factors to these depressed levels
are the biochemical oxygen demand (BOD) from a number of
industrial discharges and raw municigpal sewer outfalls. 1In
addition, a significant number of small package treatment
plants and other municipal sewage treatment plants discharge
either directly to this 15-mile sector of the river or to
tributaries that feed it. Since the July 1972 survey,
however, the new Buckman Street secondary sewage treatment
plant has eliminated many of the Core District raw outfalls
and the St. Regis Paper Company--the largest single
wastewater producer in the county--has opened its secondary
treatment facility. More than any other single pollution
abatement activity in the county, the implementation of this
facility has aided in reducing the BOD loading to the St.
Johns River.
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Seasonal Trends of Average Dissolved Oxygen Concentrations

in the St. Johns River at Jacksonville (1959-68)
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Approximately 64 major industries within the county now
dispose of their waste via private industrial outfalls. ‘In
some instances, pre-treatment is performed at the plant
prior to discharge. Many industries will be picked up by
the Core District sewering program scheduled for completion
by 1990. Figure 2-21 shows the location of principal
industrial outfalls in Duval County and Table 2-14
summarizes their estimated flows.

Several less obvious sources of water pollution exist in
the Jacksonville area which have not received the relative
emphasis afforded the treatment of domestic and industrial
wastes. One of these is stormwater runoff -- the
precipitation striking a surface during a storm which
exceeds the absorption or holding capacity of that surface.
The characteristics of this runoff can be a significant
factor in causing undesirable effects in waterways draining
individual watersheds. The effect of a major storm in
Jacksonville is to dump more BOD into the St. Johns River
than can be generated by all the secondary treatment
facilities in Duval County in one day. This loading does
not occur as frequently as the continuous point source
loadings. However, a nitrogenous oxygen demand generated by
storm runoff takes several weeks to die out and may extend
t0 the next storm event. Based on conditions in other
cities, the monthly contribution of stormwater runoff to the
receiving waters of Duval County is estimated to be about 16
percent of the total BOD loading. Urban creeks are the most
visibly damaged receiving bodies and, due to the impact of
urban runoff, it is doubtful that water quality standards
could be met in many of these creeks receiving large
guantities of runoff even if present sewer discharges were
removed.

A second less obvious source of water pollution in Duval
County is septic tank effluent. Over 171,900 people, or
about 34 percent of the county's population, were estimated
to discharge their sanitary sewage to some type of septic
tank system in 1970. At that time, over 50 percent of the
total dwelling units in the North, Arlington, Mandarin, and
East Districts were connected to septic tanks. The major
septic tank problem area within the county is, ironically,
situated within the 80 percent sewered Core District. Other
major acute problem areas are located within the Southwest
District. Septic tank areas, including chronic problem
areas from a public health and water pollution standpoint,
are shown in Figure 2-22.
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ESTIMATED FLOWS OF PRINCIPLE INDUSTRIAL DISCHARGES IN DUVAL COUNTY

Table 2-14

MAP PROCESS SANITARY COOLING
NAME OF INDUSTRY OUTFALL WASTEWATER SEWAGE WATER RECEIVING

CODE (MGD) (MGD) (MGD) WATER
St. Regis Paper Co. 1 16.677 0.023 72.000 St. Johns River
Alton Box Board Co., - Kraft 2 5.300 0.013 14,000 St. Johns River
Union~Camp Corp. 3 0.298 0.002 3.870 Six-Mile Creek
Simplex Industries 4 0.326 0.003 1.380 Broward River
Florida Publishing 5 0.138 0.030 .020 St. Johns River
U. S. Gypsum 6 0.700 0.010 0.200 St. Johns River
Kerr-McGee Chemical 7 0.380 0.015 0.400 St. Johns River
Anchor Hocking 8 0.473 0.016 0.190 McCoys Creek
Southern Wood Piedmont 9 0.010 0.002 0.020 Baldwin Bay
Pepsi-Cola Bottling 10 0.138 0.005 0.003 Cedar Creek
Container Wire 11 0.098 0.002 - Cedar River
Reichhold Chemicals 12 0.083 0.002 0.570 Cedar Creek
Painters Poultry 13 0.794 0.014 0.030 Cedar River
Roux Laboratores 14 0.028 0.002 0.000 Cedar River
Asphalt Contracting 15 0.050 0.0003 0.016 Deer Creek
Sheffield Dairy 16 0.039 0.0006 0.000 Rushing Branch
Florida Wire and Cable 17 0.233 0.006 0.010 Cedar Creek
Buffalo Tank 18 0.019 0.002 === Cedar Creek
Cleaners Hangers 19 0.042 0.001 0.010 Cedar River
Union Carbide 20 0.016 0.001 0.020 McCoys Creek
Wooton Fibre 21 0.013 0.002 0.000 Ribault River
Mid-States Steel 22 0.021 0.004 0.300 San Carlos Creek
Kaiser Gypsum 23 0.088 0.002 0.010 St. Johns River
Jax. Elec. Authority-Kennedy 24 0.000 @ -————- 248.000 St. Johns River
J.E.A, - Northside 25 0.000  —m——- 388.000 St. Johns River
J.E.A. - Southside 26 0.000  ———— 358.000 St. Johns River

TOTALS 26.182 0.159 1086.150
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Septic tank problem areas in Jacksonville are due
largely to the shallow water table and flooding during
periods of heavy rain. System failure is caused by
temporary inundation. Under these conditions, the normally
unsaturated soil zone is no longer available for removal of
bacteria, viruses, and organic material. Effluent from the
septic tank is then able to contaminate contiguous surface
ditches and waterways which interact with the shallow water
aquifer., Large areas of the urban city west of the St.
Johns River have a chronic high groundwater problem. This,
coupled with small lot sizes, renders thousands of septic
tank drain fields inoperative. Effluent from the tanks
either flows to the surface or seeps from the ground into
the nearest drainage ditch or waterway. These receiving
ditches are invariably septic and are a source of noxious
odors and contaminated water as well as being aesthetically
disagreeable.

From the layman's viewpoint, the worst pollution of the
St. Johns River is probably the visual impact of floatables.
Since they are generally insoluble in water, a quantitive
floatable determinaticn is very difficult. A nonmeasurable
clutter of cans, paper, plastics, and grease mars the
shoreline of downtown Jacksonville. However, the major
floatable problem on the lower St. Johns has for years been
the mobile rafts of water hyacinths which float down from
above., 1In the past, these plants have been observed to
cover the river from bank to bank at the Main Street Bridge.
They are a hazard tc small craft and an aesthetic irritant
in addition to representing a potential threat to the
remaining dissolved oxygen in the river as they die and
decay in the brackish/salt water of the lower river. The
United States Army Corps of Engineers is responsible for
keeping the navigable waters from the ocean to Lake Harney
free of these plants. This is accomplished by chemical
spraying upstream in the winter and early spring and by
mechanical means to control the plants that do float
downstream. Responsibility for controlling the hyacinths in
the upper St. Johns basin and in the upper reaches of
tributaries within Duval County is given to the Florida Game
and Freshwater Fish Commission and Duval County authorities,
respectively. The severity of the problem varies from year
to year; in 1975 the plants had not been a problem in Duval
County at least through the month of August.

Oil pollution at one time constituted a major threat to
the water resources of the St. Johns River. Recent
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legislation providing for more stringent containment and
enforcement procedures has combined with better personnel
training to reduce the amount of o0il spilled. Total
incidents have not decreased, however, but the majority are
now smaller spills coming from private sources. The U. S.
Coast Guard estimates that 4,000 gallons of petroleum
products were spilled in the navigable waters of Duval
County in 1974. For the period January through August 1975,
gallons spilled totaled about 5,000. This is somewhat
misleading, however, as it includes a spill of some 4,000
gallons from a single incident.

Another recently improved source of pollution to the
lower St. Johns River is waste from watercraft. 1In 1972,
commercial, military, and pleasure craft contributed an
estimated average .1l mgd of raw sanitary waste to the river.
Under authority of the Federal Water Quality Improvement Act
of 1970, the U. S. Environmental Protection Agency issued
standards in June 1972 for halting discharge of sewage from
vessels into navigable waters of the United States. Coast
Guard regulations subsequently issued govern the design,
construction, installation, and operation of marine
sanitation devices such as holding tanks, macerators,
incinerators, and self-contained recirculation devices.

From a public health standpoint, the most pressing water
quality problem of the river is its high level of
bacteriological contamination. Coliform bacteria levels are
exceeding State bacteriological standards for Class III
waters in virtually all parts of the river from the Ortega
River to Blount Island. From this point to the ocean,
levels are relatively low due to increased mixing with ocean
water. Figure 2-18 shows the approximate distribution of
these concentrations. The Jacksonville Bio-Environmental
Services Division monitors total and fecal coliform on a
monthly basis at four points in the main channel of the St.
Johns River and also in the lower reaches of several of the
major tributary systems in Duval County. Results of these
analyses for the period, October 1973 through August 1975,
are summarized in Tables 2-15 and 2-16. Main stem and
tributary data are grouped together since water quality of
the lower tributary reaches is heavily influenced by that of
the St. Johns River due to tidal mixing. Total and fecal
coliform data are presented separately because, although
fecal coliform concentrations may be seen to be undesirably
high, sampling frequencies dictate that only the total
coliform data may be compared with applicable State of
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Florida Class III standards (no more than 2,400 most
probable number (MPN) or membrane filter (MF)e per 100
milliliters (ml) in any one sample). A comparison of fecal
counts with the State standard of no more than 900 on any
one day in those waters normally used for body contact
recreation, however, illustrates their relatively high
concentrations throughout the downtcwn reach of the St.
Johns River.



Table 2-15

TOTAL COLIFORM COUNTS IN THE ST. JOHNS RIVER AND ITS TRIBUTARIES, DUVAL COUNTY

OCTOBER 1973 THROUGH AUGUST 1975 (MPN or MF per 100 ml)

Total No.
Highest Lowest Average Geometric Total No. Samples
Location Count Count Count Mean Samples State Standard

St. Johns

River, Mid- 49,000 3,100 12,391 11,000 19. 19
stream at

Main St.

Bridge

St. Johns

River, Mid- 61,000 1,300 11,098 5,750 20 16
stream at

Talleyrand

Docks

St. Johns

River, Mid- 110,000 490 9,164 2,000 20 8
stream between

Broward R. &

Dunn Cr.

St. Johns

River, Mid- 7,000 120 1,405 540 18 4
stream at

Fulton Point

Ortega River
at Timuquana 9,300 200 2,384 1,700 19 8
Road

Cedar River
at Blanding 130,000 1,100 28,829 13,000 20 19
Blvd.

-Arlington

River at 34,000 1,300 6,166 4,900 20 16
University

Blvd. Bridge

Trout River
at U.S. 17 70,000 330 10,771 4,900 21 15
Bridge
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Table 2-16
FECAL COLIFORM COUNTS IN THE ST. JOHNS RIVER AND ITS TRIBUTARIES, DUVAL COUNTY

OCTOBER 1973 THROUGH AUGUST 1975 (MPN or MF per 100 ml)

Highest Lowest Average Geometric Total No.
Location Count Count Count Mean Samples

St. Johns 15,000 700 3,516 2,300 19
River, Mid-

stream at

Main St.

Bridge

St. Johns 33,000 100 4,679 1,975 20
River, Mid-

stream at

Talleyrand

Docks

St. Johns 92,000 90 5,684 445 20
River, Mid-

stream between

Broward R. &

Dunn Cr.

St. Johns 4,900 50 776 215 18
River, Mid-

stream at

Fulton Point

Ortega River 1,300 2 314 310 19
at Timuquana
Road

Cedar River 130,000 150 11,313 4,700 20
at Blanding
Blvd.

Arlington 4,900 50 1,844 1,500 18
River at

University

Blvd. Bridge

Trout River 35,000 20 4,844 1,100 21
at U,S. 17
Bridge

an



Due to their smaller surface area, shallower depths,
poor tidal flushing and small freshwater flow, the tributary
streams of Duval County have a much smaller waste
assimilation capacity than does the St. Johns River. During
low flow conditions occurring during dry weather periods,
very little fresh water flow is available for dilution.
Brackish water, originating from the St. Johns, is often the
only dilution water present in the lower reaches of most of
the area's waterways. The background dissolved oxygen of
this water as it flows in from the river ranges from about 4
to 6.5 mg/l. Further, the flushing capacity of the water in
these lower reaches cannot be compared to the main stem of
the St. Johns River. These characteristics notwithstanding,
most of the county's 470-o0dd sewage treatment plants empty
into the nearest tributary.

Oof the 34 sewage treatment plants operated by the Public
Works Department, only three discharge directly into the St.
Johns River. In the Arlington-East Service District, there
are six Public Works treatment plants all discharging to the
tributaries. These are shown in Table 2-17; all but Laurina
Village and Sandalwood will be phased out to the proposed
Arlington plant.

There are 34 private utility sewage treatment plants
located in the county with seven discharging directly to the
St. Johns. Thirteen of these private utility plants are
located within the service district with eight discharging
to tributaries. These are shown in Table 2-18. There are
currently no plans for the connection of any of these plants
to the Arlington Sewage Treatment Plant; most approaching
design capacity are slated for expansion and those unable to
meet State standards will be abandoned.

The BOD5 removal efficiency rates of the public works
sewage treatment plants in the Service District is
relatively good and ranges from about 78 to 98 percent. The
same is generally true for the private utility plants with
removal rates usually in the 85 to 99 percent range.
However, assimilative capacity analyses have in many cases
shown the necessity for removal efficiencies of 98 or 99
percent for discharges to the tributaries, particularly in
view of the State requirement for a 5 mg/1l minimum dissolved
oxygen level.
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Table 2-17

PUBLIC WORKS DEPARTMENT SEWAGE TREATMENT PLANTS LOCATED IN

Plant Name

THE ARLINGTON~EAST SERVICE DISTRICT

Design Capacity (MGD)

Current Flow (MGD)

Receiving Waterway

*Arlingwood

*Center Park

Grove Park

Laurina Village

*0akwood Villa

Sandalwood

0.210

0.750

1.000

0.040

0.160

0.245

*Connection Planned to Arlington STP.

02

0.198

0.750

0.700

0.040

0.160

0.200

Strawberry Creek

Cedar Swamp

Pottsburg Creek

Silversmith Creek

Strawberry Creek

Pablo Creek



Table 2-18

PRIVATE UTILITY SEWAGE TREATMENT PLANTS LOCATED IN THE ARLINGTON-EAST SERVICE DISTRICT

Plant Name' Design Capacity (MGD) Current Flow (MGD) Receiving Waterway
*Beacon Hills & 0.310 0.095 St. Johns River
Harbor

*%*Brookview (South- 0.385 0.300 Jones Creek
side Estates)

*%Ft, Caroline 0.500 0.450 St. Johns River
Club Estates

**Holiday Harbor 0.250 0.110 Hogpen Creek
*Holly Oaks 1.000 0.020 Mill Cove

**Lake Lucina 0.600 0.441 New Castle Creek
*Monterey 4.500 2.480 St. Johns River
*0ak Harbor 0.110 0.120 Pablo Creek

***Regency Lakes 0.080 0.063 Jones Creek
Apartments

*%Regency Square 0.100 0.085 Jones Creek

*%Royal Lakes 0.300 0.291 Swamp to Pottsburg Creek
*University Park 0.750 0.380 St. Johns River
*Woodmere (Reddi- 0.500 0.035 St. Johns River
Point)

*NO PLANS (STATUS QUO)
**PLANNED EXPANSION

* %#%*PLANNED ABANDONMENT OR TIE-IN WITH OTHER PRIVATE PLANT
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The problem is further compounded by the approximately
400 package treatment plants currently in operation in Duval
County, most of which discharge to the tributaries. The
average flow of these plants ranges from 0.006 to 0.012 mgd
with an optimal BOD5 removal efficiency of more than 90
percent. This rate, unfortunately, is rarely achieved in
practice; actual removal rates are estimated to be 75 to 85
percent.

Over 100 of these package plants exist in the Arlington
and San Jose service districts. Those in Arlington have
nearly 2,000 residential connections and probably can

continue to discharge to the tributaries provided that many

are upgraded. In most instances, a conventional secondary
package plant fails to remove sufficient BOD to protect the
minimum 5 mg/1 dissolved oxygen requirement. There are no
raw sewage outfalls within the Arlington-East Service
District although there are some 15,000 septic tank systems.
However, these are, for the most part, operating
satisfactorily.

Nutrient enrichment problems in the county are almost
exclusively 1limited to waterways draining to the St. Johns
River. Much evidence exists from sampling and visual
monitoring that these streams are over enriched and contain
high concentrations of nitrogen and phosphorous. In
addition, bacteria levels exceed the State bacteriological
standards for water contact sports in most parts of the
tributary system and commercial shellfishing is prohibited
throughout the county except for one isoclated area in the
northeast.

Dissolved oxygen deficiencies are prevalent in both
winter and summer in many of the tributaries. Certain
waterways, such as the Trout River, reach zero dissolved
oxygen levels during the summer months and gross violations
of dissolved oxygen standards have been observed on several
other major tributary systems including the Arlington River.
In the Arlington-East Service District, the Jacksonville
Bio-Environmental Services Division has measured the
dissolved oxygen levels in the major tributary systems on a
year~-round basis. Twelve to fifteen samples were measured
at each station each year. Results of these analyses for

the period June 1973 through mid-summer 1975 are summarized
in Table 2-19.
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Table 2-19

SUMMARY OF DISSOLVED OXYGEN LEVELS IN TRIBUTARY STREAMS LOCATED IN THE
ARLINGTON-EAST SERVICE DISTRICT (JUNE 1973 ~ MID-SUMMER 1975)

Stream No. Stations High Level Low Level Average Level
Sampled (mg/1) (mg/1) (mg/1)

Arlington

River 1 9.8 4.4 6.8

Strawberry

Creek & Tribs. 14 8.6 0.4 3.7

Silversmith

Creek 2 7.2 1.8 5.5

Pottsburg

Creek & Tribs. 22 11.0 0.0 4.0

Little Potts~

burg Creek 15 11.0 0.0 4.2

Oldfield

Branch 2 7.0 4.8 5.8

New Castle

Creek 2 5.6 1.6 3.7

‘Jones Creek 4 6.2 0.2 3.4

Ginhouse

Creek 4 7.8 0.4 3.1

Cowhead

Creek 2 8.5 3.2 5.9

Intracoastal

Waterway 19 10,2 0.8 5.2

Hogpen Creek 1 3.2 1.5 2.4

Sherman Creek 5 6.4 0.0 3.9
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b) Groundwater

Water of the shallow aquifer system is generally of good
quality and within U. S. Public Health' Service standards
for drinking water. It is generally suitable for domestic
use and for most industrial uses. In most places, water of
the shallow Aquifer system has less mineral content than
water from the Floridan aquifer. 1In eastern Duval and
Nassau Counties, however, the water in both aquifer systems
is similar due to mineralization of the shallower aquifers
by mixing with bodies of brackish surface water or sea
water. Water of the shallow aquifer system does not
generally require treatment although water from wells in
certain areas of the county, primarily the northeast and
southwest, regularly contains iron in excess of the .3 mg/1
Public Health Service drinking water standards. Water from
at least two wells in the southeast portion of the
Arlington-East Service District regqularly contains iron in
concentrations greater than 1.0 mg/l. Such concentrations
may impart a bad taste as well as stain household equipment
(particularly porcelain) and clothes. Aeration or
chlorination followed by filtration has been used with some
success to remove this iron.

A few shallow aquifer wells, deeper than 60 feet, yield
water having a moderate to strong hydrogen sulfide odor.
Hydrogen sulfide is undesirable in drinking water due to its
objectionable odor and corrosivity toc pipes and fixtures.
However, since it is a gas, it is easily removed by
aeration.

Except in a few deep wells in Fernandina Beach, water
from the Floridan Aquifer system in Duval and Nassau
Counties is suitable for domestic and most industrial uses.
In general, it contains more dissolved minerals and less
iron than that of the shallow aquifer system. Locally, one
or more of the U. S. Public Health Service standards for
drinking water, notably chlorides and dissolved solids, may
be exceeded. The sulfur odor indicative of hydrogen sulfide
is usually present in the water from wells in the Floridan
Aquifer system in the area and hardness is nearly always
classed as hard to very hard (more than 100 parts per
million calcium carbonate). An analysis of water from five
department of public works artesian wells in downtown
Jacksonville appears as Table 2-20.
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Table 2-20

ANALYSIS OF WATER FROM FIVE DEPARTMENT OF PUBLIC WORKS ARTESIAN WELLS
In Downtown Jacksonville  JULY 1973 (Parts per Million)

Parameter High Low Average
Turbidity 3 3 3
Color 5 5 5
Chloride 20 12 15.4
Hardness (CaCoj) 280 172 238
Iron .01 .01 .01
Manganese .00 .00 .00
Copper .00 .00 .00
Aluminum .00 .00 .00
Silica (Si02) 15 4 11
Calcium 72 32 58
Magnesium 24 20 22
Bicarbonate (HCO3) 171 119 148
Sulfate 150 68 106
Fluoride .20 .20 .20
Sodium & Potassium (Na) 12.6 1.0 7.1
pH 8.2 7.7 7.9
Total Dissolved Solids 447 276 369

Specific Conductance
@ 250 C 566 374 487
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The major water quality problem facing users of the
Floridan aquifer system in the Jacksonville area is increase
in chloride content from salt water intrusion. During the
period 1940 to 1962, chloride content in most artesian wells
in the area increased from 2 to 14 parts per million. This
increase generally correlates with the decline in artesian
pressure and indicates that salt water is gradually moving
into these zones of reduced pressure. However, the
relatively low chloride content of water samples from most
wells in the area indicates that serious contamination is
presently restricted to the deeper wells at Fernandina Beach
where, in many cases, chloride levels increased about 20 to
1,320 parts per million between 1955 and 1962. Chloride
content in artesian wells generally decreases toward the
recharge area to the southwest. Proceeding from Fernandina
Beach, where the potentiometric surface is lowest, levels
decrease to less than 10 parts per million in southwestern
Duval County where the potentiometric surface is highest.
Further salt water intrusion can be retarded and even
prevented if future artesian wells are properly spaced and
their discharges controlled to prevent excessive lowering of
pressure.

b. Biota

There is no question that an estuary is an intregral
component of the aquatic domain. Jacksonville harbor, near
the mouth of the St. Johns River, is at the lowest reach of
the estuary. As such, it is the vital link between fresh
and marine habitats. A large number of invertebrates and
vertebrates utilize this reach in their migratory movements.
Anadromous and catadromous fish alike could not exist if
this area of the St. Johns becomes impassable. Following
larval stages, many invertebrates will complete the
remainder of their life history in this estuarine zone.
Regardless of phylogenetic position, nearly every group from
microbiota to fish and aquatic mammals are dependent on the
estuary.

Estuaries are quite resilient to natural phenomena such
as storms and associated tidal flooding. However, the St.
Johns River has received a considerable amount of man-made
alterations. Because this estuary must continue to function
biologically concurrently with its industrial use, the
impacts on remaining biologically sensitive areas need to
receive continual public concern.
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Biologically, the St. Johns River is functioning as a
prime resource even though it is in a degraded state. The
commercial and sport fishing activities continue, however,
trends indicate an increasing eutrophic condition. Near
Blount Island, 56 fish species were collected in August 1972
by the Frederick Tone survey, indicating the great
importance of the area as a fishery. The value of all
fishery products harvested in the St. Johns commercially in
1971 was approximately $1.5 million. However, rough fish
and game fish production is decreasing as shown in Table 2-
21. While the value of the commercial fishery is
increasing, each year the estuary is being more intensively
fished. This means that the fisheries catch realized by
each fisherman is decreasing for equal time spent.

TABLE 2-21

TRENDS IN ROUGH FISH AND GAME FISH PRODUCTION

Mean Pounds Percent
1948-1953
Species
Freshwater
Gamefishes (Grouped) 937 100
Gizzard shad and
Garfish {(Grouped) 650 100
1967-1969
Freshwater
Gamefishes (Grouped) 464 50% decrease
Gizzard shad and
Garfish (Grouped) 3,672 465% increase

Source: Water Quaity Management Plan
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Little Pottsburg Creek suffers from excessive run-off as
does Big Pottsburg Creek. Barrow pits created during
expressway construction exist close to the headwaters of
this creek. Earthen dikes have given way during heavy rain
causing the barrow pits to drain anoxic water into the
creek. This has caused minor kills cf mostly menhaden fish.

Big Pottsburg Creek is subject to a sewage discharge
from the Grove Park Sewage Treatment Plant. The creek is
sluggish in its upper reaches increasing the wastewater
retention time, thus degrading water quality. The creeks
effectiveness as a nursery for aquatic juveniles could be
suffering. However, at certain times of the year sport fish
frequent the lower creek as evidenced by increased fishing
activity.

1) Plants

Phytoplanton - The primary producers in the aquatic food
web are the phytoplankton. High estuarine productivity is
dependent on a beneficial level; but large concentrations
indicate a state of excessive eutrophication. Commonly
called blooms, high concentrations can severely limit
dissolved oxygen during periods of low photosynthetic
activity. The most sensitive animal life will be the first
casualties with more resistent forms dying later as
microbial activity further lessens available oxygen levels.

Dinoflagellates, a motile order of phytoplankters, have
been known to reach "bloom" proportions in smaller
tributaries of the St. Johns where water movement is
minimal. The result has been depressed dissolved oxygen
concentrations. However, no large fish kills have been
linked to this group in the area.

A plankton survey of the lower St. Johns River by
Environmental Science and Engineering, Inc., in March 1973,
showed diatoms (Bacillariophyceae) composed 96 percent of
the population. Typical marine littoral inhabitants,
Skeletonema, Cocinodiscus, and Cyclotella were the dominant
genera. Table 2-22 shows this data for four selected
stations, two at the ship channel (Dames Point) and two in
Mill Cove. A diversity index was applied to this data.
Both sample sites are quite healthy based on this index.

Submerged vascular Vegetation - Grassbeds, which remain
submerged during low tides, are a prime habitat for numerous
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invertebrates and juvenile fish. Grass types which might be
present in the zone immediately below the littoral zone are
Halodule wrightii, Thalassia testudinum, or Ruppia maritima.
Grassbeds are unique habitats which should be considered
sensitive areas due to their short supply in the lower St.

Johns. At present, no submerged grassbeds are known to be
inside Mill Cove.

Floating Plants ~ Another group of plants present in the
waters surrounding the service district are the floating
aquatic plants. In Duval County, these plants are
considered nuisance types due to their rapid proliferation
beyond quantities utilized by wildlife. Moderate growths of
the water hyacinth are beneficial to wildlife. They absorb
excess nutrients in the water preventing algal blooms, which
result in depressed oxygen levels. They provide cover for
fish especially during hot sunny periods.
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Table 2-22  Phytoplankton from the St. Johns River and tributaries near
the proposed route of the Southside Boulevard Extension,
Jacksonville, Florida, March 21-22, 1973.

Dunn Creek Dame Point Mill Cove
Station 1 2 3 4 5 6
BACILLARIOPHYCEAE
Achnanthes
exigua var. heterovalveKrasske 7.9 7.9 - - - ———
lanceolata (8reb.) Grun. 3.2 - --- 1.6 6.3 ---
Actinoptychus sp. -—- 1.6 --- -—— - 1.6
Anorthoreis hyalinaHust. --- --- --- .- 1.6 -
Amphora ovalisKutz. 1.6 --- 6.3 9.4 3.2 4.7
Astericnella japonica C1. --- --- --- 1.6 15.8 12.6
Attheyea sp. --- --- -—- 1.6 - -
Biddulphia .
alternans (Bail.) V.H. -—- --- 1.6 3.2 3.2 2.6
dubia (Brightw.) C1. --- -— -—- 1.6 -—- -
laevis Ehr. -—- - -—- 1.6 .- .-
Cocconeis sp. --- 7.9 9.3 4.7 12.6 17.3
Goscinodiscus )
lacustrisGrun --- -— -— 3.2 .- e
lineatus Ehr. - == -—- 3.2 --- ---
rotnii (Ehr.) Grun. -——— 3.2 79.Q 75.8 120.0 120.0
Cyclotella $p. ) et 71.0 94.8 77.4 91.2 79.0
Diploneis
didyra (Ehr.) C1. --- --- 4.7 4.7 1.6 7.9
smitnii (Breb.) C1. -=- 6.3 3.2 9.5 --- 1.6
Epithemia sp.
Eunotograrma sp. --- - --- ——— ee- 1.6
Fragilaria leptostauron {Ehr.) Hust. -—- === --- 3.2 --- -
Gyrosigra -—- 1.6 -- 1.6 1.6 ---
balticum {Ehr.) Rabh.
fasciola (Ehr.) Griff & Henfr. --- --- 4.7 1.6 1.6 3.2
Melosira --- - .- 6.3 7.9 9.5
granulata (Eh;.) Ralfs 7.9 16
italica (thr.) Kutz. - - --- . -—- .
moniformis (Mull.). --- 3.2 --- 22.1 15.8 205
Navicula - 1.6 --- - --- ---
Capirata var.hurgarica(Grun)Ross 3.2 1.6 12.6 6.3 9.5 1.6
meriscoides KGst. 17.4 12.6 25.3 - -— ---
mutica var. undulata(Hilse)Grun. =--- --- --- 1.6 1.6 ---
normalis Hust. 4.7 3.2 4.7 -—- -—- .-
peregrina (Ehr.) Kutz. -—- --- 1.6 -— 1.6 3.2
pupula Kutz. 11.0 ——— 1.6 - - -—-
Unidentified Naviculoides 3.2 4.7 4.7 53.7 25.3 31.6
Nitzschia
T cf. angustata (W.Sm.) Grun. 1.6 -— 7.8 3.2 15.8 1.6
closterium W. Sm. 1.6 1. - — - .-
hybridaetcrmis Hust. - 12.6 7.9 1.6 3.2 ---
favicuiaris (Breb.) Grun. -——- -—-- -— 3.2 3.2 ---
paracoxa (Gmel.) Grun. 7.4 18.9 6.3 3.2 3.2 6.3
parvula Levis 13.7 15.8 7.9 9.5 --- ---
punctata (W.Sm.) Grun. —-—- -—- 15.8 9.5 9.5 3.2
tryblicnella Hantz. -—- 18.9 6.3 4.7 14.2 4.7
Unidentified Nitzschia ——- 23.7 17.4 6.3 9.5 7.9
Pleurosigma sp. .- - 6.3 4.7 6.3 3.2
Pinrularia termitina (Ehr.) Pat. 1.6 --- 1.6 -— --- -
Rhaphoreis archiceros Ehr. - --- 4.7 1.6 7.9 1.6
Skeletonema costatum (Grev.) C1. -— --- 79.0 167.0 120.0 G4.8
Synedra
fascicilata (Ag.) Kutz. -—- - -—- 7.9 1.6 7.9
pucnella Ralf ex Kutz. ——- —— ———- —— 1.6 ---
Surireiia sp. --- 3.2 .- 1.6 1.6 1.0



Table 2-22 Phytoplankton from the St. Johms River and tributaries near

(Cont'd)  the proposed route of the Southside Boulevard Extension,
Jacksonville, Florida, March 21-22, 1973.
Dunn Creek Dame Point Mi1l Cove

Station ‘ 1 2 3 4 5 6
CHLOROPHYCEAE
Closteridium sp. - - — 6.3 - -
Scenedesmus Sp. — 1.6 _— —_—- - _—
Tetraedron sp. - -_— _— 1.6 - _——
Tetrastrum

heterocanthum (Nordst.) Chod. -—- 3.2 - 1.6 - ---
DINOPHYCEAE
Glenodinium sp. 40.1 455.0 25.3 --- 1.6
Exuviaella compressa Ostenf. - 30.0 - - - -—-
CRYPTOPHYCEAE
Cyanomonas americana 160.0 297.0 73.0 --- --- ~--
vryptomonas sp. 1 40.1  23.7 15.0 4.7 3.2 7.9
Rhodomonas sp. ] 120.0 94.8  120.0 6.3 4.2 3.2
CYANGPHYCEAE
Anacystis marina 23,355.5 - - ——- - —-
Oscillatoria

cf. limnetica Lemm. 24,760.2 - ——- ——- - .-
Microcoleus sp. 40.1 _— - ——- _—- ——-
Unidentified Green Cells 94.8 120.0 25.3 --- --- ---
TOTAL NUMBER OF CELLS
PER MILLILITER 48,889.1 1255.9 672.4 535.3 533.8  463.2
SHANNON-WEAVER SPECIES
DIVERSITY INDICES TO THE
BASE 2. 1.153 2.994 3.867 3.583 3.577 3.428




Aguatic plant species present in Duval County include:

Eichornia crassipes Water hyacinth
Altermanthera philoxeroides Alligatorweed
Pistia stratioties Water lettuce
Hydrilla verticulata Hydrilla plant

All these tend t0 generate profuse growth by the
presence of excessive nutrients in the water. They are
freshwater plants that usually reproduce vegetatively. They
can be either rooted or free floating and all, except
Hydrilla, protrude above the water surface. Hyacinth,
alligatorweed, and water lettuce are capable of surviving
long drought. Hydrilla, however, is strictly a submersed
plant and cannot withstand drying.

Any of these aquatic plants could be periodically
present in the waters near the service area because they
gquite commonly become detached from aggregations upstream
and these 9"floating islands" are transported downstream.
Nearby small creeks have some of these species in their
headwaters.

2) Aquatic Fauna

Most background aquatic faunal data on estuarine waters
was obtained by Frederick Tone in 1972 for the Blount Island
EIS. Figure 2-23 shows the sampling locations.

Zooplankton - zZooplankters, one of the lowest forms of
consumers, are free living microscopic animals whose
locomotion is almost completely under tidal influence in the
lower St. Johns River. Populations in this group are quite
naturally very irratic. Copepods tend to dominate the
planktonic animal life. They consume the largest quantity
of phytoplankton. Unlike the copepods, many other
invertebrates spend only a fraction of their lives as
planktonic larval forms. These would also be present in
varying degrees in the St. Johns River.
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Figure 2-23
Aquatic faunal stations sampled

by Frederick Tone, August 1972,
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Mill Cove sampling yielded higher populations than
Brown's or Clapboard Creeks in the Tone survey, 1972. A
mid-depth sample in the St. Johns had the highest population
sampled‘anywhere. This indicates that the lower St. Johns
can be highly productive. Diversity of Mill Cove did not
differ much from other sampling sites. That survey did not
yield larvae of the commercially harvestable blue crabs and
white shrimp at any sampling site. However, it is known
that these species would be found here at certain times of
the vyear.

Nekton - A group which consists of the shrimp, swimming
crabs, and fish is called the nekton. Their life histories
include larval planktonic stages which develop into larger
forms capakle of self-locomotion. They are the major
consumers in the upper aquatic trophic levels.

Shrimp are abundant and commercially harvestable in the
St. Johns estuary. Brown, white and some pink shrimp all
utilize the St. Johns estuary.

Shrimp use the estuary much the same way as other
estuarine species. They spawn offshore and the post-larvae
enter the estuary to mature. Young shrimp seek shallow
brackish areas preferring submerged grassbeds for protection
and food sources. As they mature, they seek deeper more
saline waters, eventually entering the ocean. Studies by
the Florida Dept. of Natural Resources found that the S5t.
Johns River is prokably the most important asset to the
entire shrimp fishery along the Northeast Florida Coast.

Shrimping within the estuary generally produces smaller
shrimp; as such, these catches are part of the bait fishing
industry. Substantial catches do occur. A peak run
recorded 50,000 pounds per day at Buckman Bridge, valued at
$40,000 in 1971.

Frederick Tone sampled the Nekton with trawl nets in
1972, Five sites were sampled; results are shown in Table
2-23. This data is quite applicable because it compares
Mill Cove with the main St. Johns River and three other
sites of varying environmental conditions. Results showed
Mill Cove and the St. Johns Station #5 to be highest in
biomass. Mill Cove was one of the two sites having the
highest diversity. Gill net sampling for nekton was also
performed at two nearshore stations in four feet of water.
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These data, Table 2-24, show the great diversity and biomass
of fish collected in Mill Cove.
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Nekton Trawls Performed by Tone; August, 1972

Table 2-23

BACK RIVER ST. JONINS RIVER MILL COVE BROWN'S CRREK CLAPBOARD CREEX
STATIONS 2 5 18 22 25
AT L, T.W. A.T.L. T.W. A.T.L. T.W. A.T. L. T.W. A.T.L. T.W.

_FisH SPECIES. No. mm 1bs. No. mm ihs. No. nzn 1bs. Yo, rm 1bs, No. mm 1bs.
Dasyatis centroura 1 480 25

Elops saurus 1 245

Brevoortia smithi 13 216 3.25 26 158 3.50

Doroscmra cepedianum 1 240, .50 14 282 7.50

Anchoa hepsetus 4 55 10 54 1 50
Ictalurus melas 270 80 3.00 6 235 1.50 125 180 12.00 14 183 2.00 83 169 7.00
Bagre marinus 9 165 1.25 1 175

Opsanus tau 1 80
Cyprinodon variegatus 1 280 1.25
Pomatomus saltatrix 2 245 . .80
Fucinosterus lefroyi 2 77

laemtlon parrail 4 197 1.50
Cynoscion nebulosus

Cynoscion regalis 10 311 7.50 1 2590 .50 1 272 75 1 290
Leiostomus xanthures 1 165 4 135 .75 16 196 4.00 S 1585 1,00 12 182 2.75
Micropogon undulatus 11 133 .75 280 155 22.50 62 141 5.00 1 290 1,00 1 240

Pogonius chromis 3 185 1.5C 10 291 9.00 1 290 1.25
Sciaenops ocellata 3 279 2.00 4 350 3.50

Trichiurus lepturus 2 850 1 183

Scorberomorous cavalla 1 170

Leronus crossotus 4 93 3t 96 1.00 26 104 1.00 4 113 .25 5 72
Paralichthys dentatus 1 185 3 192 2.00 1 190
Pairalichthys oblongus r 198 1 192 .50 4 215 1.00
Trinectes maculatus 2 72 1 121

Symphurus plagiusa 1 {08

TOTALS 306 7.50 338 33.25 301 40.50 42 18.00 118 15.55
ISVERILIRATE SPECLES

Callincctes sapidus 8 18 5 4

Panacus fluviatilis 1 12 .25 49 2.00

Key: No. - number

A.T.L. - average total length

T.¥. - total weight
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Table 2-24

Gill Netting Performed by Tone; August, 1972

MILL COVE BROWN'S CREEK
STATIONS 18 21

A.T.L. T.W. A.T.L. T.W.
FISH SPECIES No. b} Lbs. No. m Lbs.
Brevoortia patronus 8 309 6.00
Brevcortia smithi 52 219 13.00 18 248 9.00
Brevoortia tyrannus 29 256 13.00 1 273 1.00
Dorosoma cepedianum 3 357 4.00 1 275 1.00
Ictalurus melas 10 262 6.25
Bagre marinus 3 318 3.00
Strongylura marine 1 540 W75
Pematomus saltatrix 2 189 .25
Caranx hippos 4 284 3.50
Trachinotus carolinus 1 198 .25
Cynoscion nebulosus 4 318 3.00
Cynoscion regalis 1 290 .50
Leiostomus xanthurus 32 183 3.00
Micropogon undulatus 23 192 5.25
Sciaenops ocellata 1 330 1.00 1 290 1.00
Mugil sp. 6 264 3.25
Scomberomorous cavalla 2 207 .25
Peprilus triacanthus 2 185
TOTAL 180 68.25 25 15.00
INVERTEBRATE SPECIES
Callinectes sapidus 5
Panaeus fluviatilis 13 .50

Key: No. - number

A.T.L. - average total length

T.W. - total weight



The Florida manatee (Trichechus manatus latirostris) has
been declared an endangered species. The species is often
observed in the lower estuary specifically in the
Jacksonville Mill Cove area. It commonly moves from the
Palatka area all the way to the lower estuary being
attracted to warmer waters here in winter. It feeds on
various submerged freshwater and brackish vegetation and
readily substitutes floating aquatic types for food.

Benthos - Benthic infauna, an important constituent in
the food web, has been widely used as an indicator group of
its habitat. Background data exists from the Frederick Tone
survey in 1972 and the Corps of Engineers in cooperation
with the Fish and Wildlife Service in 1974-75.

Tone sampled the silty sediments of Mill Cove and found
no benthic invertebrates. A deep water sand sediment
station in the St. Johns above Blount Island had 357
individuals distributed amongst five species. Five
different areas in the lower estuary were sampled in the
Tone survey and the overall trend was an increase in
diversity and individuals with increasing sediment particle
size.

The Corps has completed four samplings at several
stations in Mill Cove. This is part of their monitoring
program in connection with spoil sites located on Quarantine
Island. Seasonal sampling of the benthos from January 1974
through January 1975 is presented in Tables 2-25
(a),),(c), and (d). Location of stations is shown in
Figure 2-24. Twenty-two samplings were in Mill Cove below
mean low water and not in the marsh. These stations
averaged seven species or taxa and 2144 individuals at each
station for the one-year sampling program. This monitoring
although not exhaustive, indicates a good population of
benthic invertebrates exists in Mill Cove sediments. An
abnormally high rate of siltation is occurring and an
alteration of the benthic community will result.

Differences between the earlier Tone survey and the COE work
might reflect environmental changes from 1972 to 1975.
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Station la
Location 150 yds .from

shore
Substrate 511t and shell
Depth in feet 5
Tide Flooding
Nc grabs 1

TAXA No/m? ]
Nematoda
Polychaeta
Nereidea 57 2.7
Nephthydidas
Oweniidae
Spionidae 855
Corepoda
Cyclopoica
Calancida
Mysidacea
Neomvsis arericana 57 3.7
Cumac=a
Cvclasais sp. 19 1.2
Tanzidacea
Leptocephalia rapax
Isopoda
Cyathura polita 76 5.0
Chiricetea caeca
tdisra Junifrons

Gai.~éridea 132
Ceapoda
Macrura
Palaemonidae
Paizcmonetes pugio
Brachyura
Ocypodidae
Mollusca
Gastrepoda
Small univentified
species
Bivalvia
Rangia cuneata 19
Tagelus "gibbus 19
Modicius tulipa
Small unidentified
species 266
Insecta
Diptera
Chironomidae
Dicrotendipes sp.
Polypedilumr sp.

Total Number of Taxa 9

R —
. .
[t R

17.5

Total Density 1520

Benthic Macro-Invertebrate Populations collected on 24 January 1974

TABLE 2-25 (a)

at Quarantine Island, Jacksonville, Florida

Transect 1 Transect 2
1b- 1c 2a 2b
50 yds from Adjacent to 150 yds from 50 yds from
shore Spartina shore shore
sand, silt, sand, silt, silt, silt,
shel} plant material fine sand fine sand
7 2-1/2 5 5
Flooging Slack High Slack]High Slack]High
1
No/m? % No/nd % No/ml % No/m? %
38 2.1 19 3.4
95 8.0
1178 65.9 247 20.9 513 93.1 1102 95.0
57 3.1
665 60.8
19 1.0 38 3.2
19 1.6
19 1.6
19 3.4 19 1.6
494 27.6 76 6.4
19 1.6 38 3.2
5 8 3 3
1786 178 551 1159

pla

No/m

228

475
4085

133

38
19

133

5111

2¢

in
Spartina
silt and
nt material

3

Ebbing
1

2 %

0.74
0.37

2.6

3a

125 yds from
shore
silt

5
Ebb;ng

No/m2 %

19 1.5

1197 98.4

1216

Transect 3
3b 3¢
50 yds from 15 yds from
shore shore
silt sand, silt
3 1
Ebbing Ebbing
1 1
No/m2 % No/mé %
38 1.0
1330 97.2 3248 88.6
19 1.3
38 1.0
19 1.3
342 9.3
3 4
1368 3667

3d
In emerging
Spartina
silt and
plant material
1/2
3/4 Ebbed
2
No/m2 9
656 4.4
219 1.4
10 0.06
3230 21.9
209 1.4
10 0.06
29 0.15
9871 66.9
10 0.06
38 0.25
57 0.28
29 0.19
10 0.06
19 0.12
152 1.0
209 1.4
16
14,758
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Transect 1

Station

1a aund 1b
Kubstrate ot

silt and shell

Depth {n feet 4
Tide
Number of grabs

Lo PV

e o
sand, stlt,and
plant material

1/2-1
slacklow
2

No/m2 %

TABLE

2-25 (b)

Beathic Macro-Iavertebrate Populations collected 18-19 April 1974

at Quarantine Island, Jacksonville, Florids

Transect 2

2s and 2b
silt and shell

3-4
ebbing
2

Ko/u? 2

2¢
sand, silt, and
plant material

/2
chbing
2

No/uw? %

Transect 3

3a enc 3b
silt acc shell

ot
flovcing
2

No/me %

3d
sand, silt, and
plant material

1/2
flooding
2

No/m2 %

4a
sand, shell,
and rock

1/2
slacklow

¥o/u? %

Transect &
4b and bc
sand, silt
shell, oily
material
2-3
slacklow
2

¥ofm? %

4d
sand

1/2
slacklow
2

Noful %

Nema toda
Polychaeta 7,277 97.4
Copepoda
Cslancida
Cirripedia
Balanus sp. 10 6.1
Cumscea
Cyclaspis sp. 14
Oxyurontylis smighl
Tanaidacea
Leptochelia rapax 9 0.3
1sopoda
Cyathura polita
Cnf{radotea caeca
Cassidigca TEKT?tvng
Amphipodas
Ganamaridee 10 0.1
Kaustoriidae
Caprellid.a
Caprelia sp.
Mysidacea
Neomysls americans o 0.1
Decapoda
Penacidea
Licifer faxoni
Brachyura larvae 10 0.1
Mollusca
Bivslvia
Rangia cuneatd 10 .1
Tazelus plebsivg (gibbue) 0
Type B
Type C
Type D
Ingsecta
Diptera
Chironomidae
Dicrotandipes sp.
Cnaetoznatha
heuichorda
Eateiponuesta

Balanoglossus sp.
Total Number of Texa 8

1.5

Total Density 7,676

903 9.
5,415 57.

1,882 19.9
48 0.5
29 0.3

1,036 10.9

19 0.2

10 0.1

Nw

19

n
9,428

1,615 88.9

76 4.1

38 0.2
10 0.1

15 1.0

19 1.0

19
19

-
(- R-4

1,815

257 3.1
580 7.0

19 0.2

5,729 69.4
38 0.4
19 0.2

1,520 18.6

67 0.8

10 0
10 0.

[

10
8,249

1,587 90.1
10 0.5

67 3.8

19 1.0

10 0.5

10 0.5

10

19
19

I
o0

o

10 0.5
10
1,751

390
789

W
~ o~

1,805

®

114 0.5
10 9.0

18,449 84.2
34 0.3
57 0.3

in .8

10 0.04

19 0.08

29 0.12
10 0.04

1

21,910

827 65.8

76
29

N Mo
wo

@ W

95
29

10

ow

38

19 1.6

12

1,257

86 0.6
10,403 78.5

95 0.7

1,311

w3

19

h
-

342 2.6
10 0.05

10 0.05

10 0.05
s7 0.4

542
133
86

orp
RO~

10 0.05

i6
13,257

865 47.5

10 0.5

19 1.0

352 12.3

10
10

o
WA

181 v.9

10 0.5

48 2.6

219 12.0

10 0.5
86 4.7

12

1,820



Station
Substrate

Depth in fest
Tide
Sunber of grads

TAXA

Kewertea
Kezatoda
Polychaeta
Oligochaeta
Hirulinea
Ostracods
Podocopa
Copepoda
Calancida
Cirripedis
Tanaidacea

leptochelin rapax

Isopods

Anphizoda
Caxwarides
Taiitridae
Valdentified

dyuidacea

Cratinra polita
fasayidiridea Junifrons
Calridoten gasca

¥ynidepsin bigelowt

Dezopoia
Xanthidse
Penasidase

Trachinenens Spe

3rachyura larvas

Mriiantified
Mollusza
Bivalvia

Rangis cuneats

Ts2lira sp.
¥oiiolus sp.
Taiderntified
Gaztropoia
Unideniified
Insecta
Dipters
Cki ronomidas

Dicroteniipes sp.

Total Fumber of Taxa

Total Density

Transeot 1
.1a and b to
v 8ilt silt and sand
5 1.5 -
slackhigh slaokhigh
2 2
Xo/a? % Zo/n? %
637 95.5 570 84.3
10 1.4 38 5.6
10 1.4
38 5.6
10 1.4
10 1.4
10 1.4
10 1.4
4 6
667 616

Table 2-25 (c)

at Quarantine Island, Jacksonville, Florida

Transeot 2
28 and 2b 2c
#ilt and shell silt and sand
4 2
flooding flooding
2 2
Bo/n? % Ho/m2 %
1,131 6.1
352 94.6 13,310 T2.4
228 1.2
171 9
19 o1
3,069 16.7
10 05
133 o7
43 .2
19 o1
10 05
10 2.6 10 +05
13 .2
10 .05
19 .1
10 2.6 152 .8
3 16
372 18,377

Benthic Macro-Invertebrate Populations collected on 23 August 1974

Transect 3
3a and 3 3o 4
silt and shell sand and silt silt, sand,
plant debris and rosk
5 1 3
flooding flooding slackhigh
2 2 1
Ho/n2 . Y £ Eeo/w? %
19 8
1,150 4.8
931 91.3 2,642 11.2 1,995 84.0
10 9 114 4.8
19 .08
29 2.8 10 04
10 «04
18,468 18.4 51 2.4
19 08
418 1.7
19 .8
67 o2
29 -1
19 1.8
10 9
19 .08
19 .08
10 9
10 «9
124 5
10 «04 19 .8
29 .1 19 8
504 2.1 133 5.6
7 16 8 .
1,019 23,531 2,375

Transect 4
4o 443
silt and shell sand
6 1
ebbing ebbing
1 1
¥o/u2 £ No/n? 2
760 $0.9 171 20.
513 61.13
19 2.2
19 2.2
76 9.0
38 4.5
19 2,2 19 2.7
38 4.5
4 6
836 836
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Station
Location

Substirate

Depth
Tide
Number of grabs

TAXA

Nemertea
Nomatoda
Polychaeta
Qligochueta
Copepcda
Calanoida
Cumacea

Oryurostylis smithi
Tanaidacea

Leptochelia rapax
Amphipcda
Sammaridase
Corophiidae
Unidentified
¥ysidacea
Mysidopsis bigelowi
Dacapoda
Palasmonidaa
Palzemonetes sp.
¥olliusca
Bivalvia
Tellina sp.
Rangia cuneata
Dorax sp.
Unidentified sp. B
Gastropoda
Pyranidella sp.
Capellinia sp.
Insecta
Diptera
Chironomidae

Polypedilum sp,-
Chironomus sp.

Totsl Fumber of Taxs

Total Density

18 and 1b
75150 yards
from shore
fresh silt
from dredge
3 ft.
slacklow
2

No/m2
19 5.8

143 44.0
16 23.3

19 5.8
29 8.9

10 3
10 3.
19 5

325

Table 2-~25 (d)

at Quarantine Island, Jacksonville, Florida

1o
10 yaxds
from Spartine
8ilt & sand
1 f£t.

slacklow
1

No[m2 ﬁ

1,951  57.8
1,311 38.7

19 5
38 1.1

19 5

38 1.1

3,382

28 and 2b
50=100 yards
from shore
ailt & shell
2 £t.
alacklow
2

Yo/m2

67 43.5
19 12.3

10 6.4
19 12.3

29 18.8
10 6.4

154

2¢
20 yards
from shore
8ilt & fine
sand
8 in.
slacklow
1
No/m2
19 o1
3,914 32.1
8,037 66.0
19 o1
19 o1
57 4
19 o1
19 ot
19 o1
19 o1
19 o1
1
12,160

Benthic Macro-Invertebrate Populaiions collected on 9 January 1975

3a and 3b
50-100 yards
from shore
811t & shell

3 £t

slacklow
2

No/m2

29 7.9

257 70.7
19 5.2

10 2.7

10 2.7

38 10.4

363

30
10' from shore
near oysters
8ilt, shell,

fine sand
6~8 in.
slacklow
2
Ho[mz — E
67 1.8
1!710 46-1
1,748 47 1
10 2
10 2
76 2.0
10 2
29 i
29 o7
10 o2
10 o2
11
3,709
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B. Man-Made Environment

1. Demography and Economics

a. Current Population Data

The population of Duval County was 528,865 in 1970.
This was an increase of 16 percent from the 1960 population
of 455,308. Principal changes of population distribution
during this period were a major decline of population in the
core area and higher growth rates in the east and southeast
portion of the county. The county-wide population density
for 1970 is shown on Figure 2-25.

These population trends were reflected in the 60 percent
growth rate of the Arlington service area. The 1960
population of 53,310 had increased to 85,384 by 1970. Three
major factors appear to be responsible for the southeasterly
shift of the populaticn center. First, like most other
Florida cities, Jacksonville is growing toward the ocean.
Residence in the Arlington area provides for quick access to
the principle recreational and aesthetic attractions of
Duval County. The area also contains large tracts of vacant
usable land for residential and commercial use. Relatively
good access to Jacksonville's major downtown employment
centers are provided by way of the Arlington Expressway and
the Hart Bridge.

The balance between males and females in Duval County
has remained almost constant since the 1960 census with a
slight increase in the ratio for males. The average age has
increased with substantial increases for age groups above 45
vears and a significant decrease in the population of the
under five age group. This decrease has been caused
primarily by a decrease in the birth rate and average family
size. The persons per household ratio dropped from 3.40 in
1960 to 3.14 in 1970. This ratio is expected to continue to
decline because of the national trend of later marriages and
fewer children. Future population is expected to be added
at a ratio of 2.35 persons per household.
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FIGURE 2-25
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b. Employment and Income

Table 2-26 shows employment by standard industrial
classification for Duval County in 1970. The largest
increases came in services and transportation and utilities
which showed over 40 percent growth rates during the last
decade. The labor force has increased at an average annual
rate of 4,900 workers from 1950 to 1972.

TABLE 2-26

Employment Groups by Standard Industrial Classification*

Agriculture, Forestry and Fisheries 592
Mining (D)
Contract Construction 13,219
Manufacturing 25,036
Transportation & Other Public Utilities 15,008
Wholesale Trade 19,081
Retail Trade 35,288
Finance, Insurance, and Real Estate 19,402
Services 31,575
Unclassified Establishments (D)

159,201

*Does not include government workers
and self employed.

(D) - Figures withheld to avoid disclosure of
operations of individual reporting units.

The Arlington service area is made up largely of
residential land uses with relatively few employment
centers. The two largest are the Boulevard Center Office
Park and Regency Square. Smaller employment centers include
Fields Plaza, Regency Plaza, Jacksonville University,
Florida Junior College and the University of North Florida.
New employment centers currently under development are
Century 21 Office Park on Atlantic Boulevard and Corporate
Square Office Park on Southside Boulevard. Most of the
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remaining employment in the area is located in the form of
strip commercial development along Arlington Expressway,
University Boulevard, Atlantic Boulevard, Beach Boulevard,
Arlington Road and Southside Boulevard.

Manufacturing employment in the service area is minimal.
Less than 600 out of the county's 25,000 manufacturing
employees work here.

The percentage of families in Jacksonville with real
personal incomes exceeding 10,000 dollars per year increased
from 12.4 percent in 1959 to #41.1 percent in 1969. During
the same period, families with incomes below the poverty
level declined from 21.4 percent of total families to 1l4.1
percent. The average family income in Arlington in 1969 was
almost 11,000 dollars per year. 58.9 percent of the 21,000
families in the service area had incomes of over 10,000
dollars. The unemployment rate in Jacksonville has been 40
to 50 percent below the national average during the past
decade.

C. Economic Projections

The number of jobs in Jacksonville is expected to
increase from the 1970 level of 196,000 to over 401,000 in
2002. Large increases in employment are forecast in several
industrial classifications by the Jacksonville Area Planning
Board. Projections for 1990 are as follows:
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- Employment in services to increase from 31,575
to 71,000.

- Employment in retail trade to increase from
35,288 to 62,000

- Employment in wholesale trade is expected to
increase from 19,402 to 33,100.

- Employment in transportation and utilities is
expected to increase from 15,008 to 30, 300.

- Manufacturing employment is expected to
increase from 25,036 to 45,700.

- Contract construction employment will increase
from 13,219 to 22,900.

- Financial insurance, and real estate
employment will increase from 19,402 to
31,000.

- Government employment will increase from
34,200 to 57,000,

The largest single new employer will be the Westinghouse
Company's Offshore Power Systems (OPS) project which is
projected to employ up to 14,000 people in the mid 1980's.
In addition, indirect employment created by the OPS project
will exceed 20,000. OPS operational demands will create
7,750 of these new jobs and personal consumption
expenditures. O.P.S. employees will create 12,265 new jobs.

The actual implementation of the project has been in
some doubt over the last several months. Presently,
however, plans are progressing for rroject development.
Population projections and waste treatment facilities
construction staging and sizing for the period beyond 1980
should be reviewed carefully if plans for OPS are not
implemented.

Large increases in employment are not forecast for the
Arlington area. Development is expected to continue as
mainly residential. Some increases will be evident in the
strip commercial and office park areas already discussed.

In addition, a small industrial area will be developed south
of Craig Field.

116




d. Population Proijections

Figure 2-26 shows population trends for Duval County
since 1950 with projections to 2002. The OBERS base-line
projections are based on historical demographic data from
1940 to 1970 and represent an estimate of what will occur if
present trends continue. These projections are meant to be
used as a basis for evaluating locally developed
projections.

The projections developed by the Jacksonville Area
Planning Board (JAPB) deviate significantly from the OBERS
base-line projections. These projections are based upon the
assumption that economic activity will greatly increase in
the future. Jacksonville's growth rate during the 1960°'s
was 10 percent greater than the national rate. An economic
study by Gladstone Associates forecasts a total civilian
employment of almost 295,000 by 1980. This would constitute
an increase of more than 77,000 since 1970. Employment
projections made by the JAPB, discussed in the Economic
Proijections section of this chapter, also forecast large
increases in employment.

The recent economic history of the Jacksonville area
makes it a reasonable assumption that Jacksonville will grow
at a rate exceeding the base-line projections. The expected
operational level of the OPS project will make the JAPB
projections for 1990 realistic even with the expected
decrease in persons per household. Barring any additional
projects of OPS magnitude, the rate of population growth
should decrease somewhat after 1990. A projection of
929,000 for 2002 is a reasonable long range projection.

This fiqgure can be adjusted as intervening events warrant.
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The population of the Arlington service area should
continue to grow at a faster rate than that of the city as a
whole. The amount of attractive vacant land available and
the nearness to the beach will continue to act as strong
inducements to residential settlement in the Arlington area.
Table 2-27 shows the projected population increases for the
Arlington service area and their relations to the county-
wide projections. Figure 2-27 shows how the expected 1990
population will be distributed throughout the service area.

TABLE 2-27

ARLINGTON POPULATION PROJECTIONS

Year Area Population % _of Total
1960 Arlington 53,310 11
1960 Duval County 455,308

1970 Arlington 85,384 16
1970 Duval County 528,865

1980 Arlington 119,442 18
1980 Duval County 660,000

1990 Arlington 181,377 ) 21
1990 Duval County 850,000

2002 Arlington 219,850 23
2002 Duval County 925,000
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Since the Arlington service area will act primarily as a
residential community for people working elsewhere in
Jacksonville, the population projections for this area are
directly related to the city-wide employment forecasts and
the availability of convenient transportation access. The
long range projections beyond 1980 are particularly
dependent upon the OPS project and the proposed Dames Point
Bridge. The implementation of the OPS project will provide
14,000 jobs just across the St. Johns River to the north.
The area adjacent to the OPS land on the north side of the
St. Johns River is wetlands, which are recommended for
preservation in the 1990 Development Plan of the JAPB. This
makes the Arlington area the closest large area projected
for residential development. The long range population
forecasts for Arlington will need to be reassessed if either
of these projects are not constructed.
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2. Land Use

a. Existing Land Use

Approximately one-third of the 55,000 net dry acres of
land in the Arlington service area are developed (see Figure
2-28). The developed portion of the service area is
generally bounded by the St. Johns River to the north and
west, the service area boundry to the south, and Craig Field
to the east.

A little over half of this land is in residential
development, akout five percent in ccmmercial use, and less
than one percent in industrial use. All other uses such as
streets and highways, Craig Airport, governmental
facilities, and utilities, make up the remaining third of
the developed land. Approximately 1,000 acres of the
undeveloped land is part of an old titanium strip mining
operation.

Over 70 percent of all land zoned for residential
purposes is at a density of less than five dwelling units
per acre. This land is generally spread throughout the
developed portion of the service area, excluding land
adjacent to the right-of-ways of the major transportation
corridors such as Arlington Expressway, Atlantic Boulevard,
and Beach Boulevard. Less than five percent of these units
were built before 1940. Most of them were constructed
between 1950 and 1965. One small area located between
Atlantic Boulevard and the Arlington Expressway is
undergoing neighborhood rehabilitation.

Since the mid-sixties, residential trends in the service
area have changed to include more multi-family rental
apartments. In the period, 1970-73, over 1,200 acres of
land in the sexvice area were zoned for residential
development. Over 90 percent of it was for density over
five dwelling units per acre. Most of these units are being
located near the major transportation arteries such as Beach
Boulevard, Atlantic Boulevard and the Arlington Expressway.
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Most of the commexcial activity in the service area is
in the form of strip development along the major arterials.
In addition, there are a number of major clustered
developments including Boulevard Center Office Park, Regency
Square Shcpping Center, Town and Country Shopping Center,
and Arlington Plaza Shopping Center. Major proposed
shopping centers included locations at the intersection of
J. Turner Butler Expressway and Southside Boulevard, and on
Beach Boulevard north of the University of North Florida. A
few small neighborhood shopping centers are also present
throughout the service area.

Very little industry of any type is located in the
service area. A small ship manufacturing facility, located
along the Intracoastal Waterway at Atlantic Boulevard, is
the only heavy industry. A few small light industrial
establishments such as warehouses and auto repair shops are
scattered through the area along the major arterials.

The remainder of the developed land in the service area
is made up of various uses such as transportation
facilities, governmental and community facilities, and
utilities. These land uses act as support facilities for
the residential, ccmmercial and industrial uses already
discussed, and as such, are scattered throughout the
developed portion of the service area. The following
governmental and community facilities are now present in the
service area: 18 schools, two public parks and other outdoor
recreational facilities (including mostly school
playgrounds), eight private recreational facilities, five
fire stations, seven health facilities, one library, three
colleges, one sanitary landfill, and eight other public
buildings.

b. Future Land Use

Most of the land in the service area is expected to be
developed by 1990 (see Figure 2-29) at about the same ratio
of land uses as is ncw present (residential over 50 percent,
commerical about five percent, industrial less than one
percent, governmental, transportation, utilities, etc.,
about one-third).
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Major factors leading to increased development in the
area will continue to be the desirability of living near the
beach and the availability of tracts of vacant land
appropriate for development. Added impetus will be provided
by an increase in employment opportunities through such
projects as OPS, and the construction of the Dames Point
Bridge. If the expected development of OPS and the Dames
Point Bridge do not occur, development will proceed in the
Arlington service area at a much slower rate than presently
expected.

Residential development is projected to be present
throughout the eastern section of the service area by 1990.
The new development should provide a mix of densities with
the higher ones (over five dwelling units per acre) being
located adjacent to major transportation arteries and the
universities. The existing low density character of the
area adjacent to the right-of-way of the Dames Point
Expressway north of Atlantic Boulevard will change to higher
density following the completion of that project. This
change could extensively affect the character of the
surrounding low density neighborhood through increased
traffic, visual impacts, etc.

Low density (less than five dwelling units per acre)
development will occur only in areas away from the major
arterials except near the Intracoastal Waterway where low
density development is expected along Atlantic and Beach
Boulevards., Areas east of Craig Field, near the St. Johns
River and near the Intracoastal Waterway, which are the most
environmentally sensitive, are proposed to be developed at
densities not greater than one dwelling unit per acre.

Land devoted to commercial uses will gradually expand as
the population demand warrants it. Most of this development
should occur along the major arterials with the exception of
a few small neighborhood shopping centers.

The service area will continue to have very little
industrial development. One area of light industry is
forecast adjacent to the southern edge of Craiq Airport. No
other areas of industrial development are forecast.

The remainder of the developed land in the service area
will be made up of various uses such as transportation
facilities, governmental and community facilities, and
utilities. These land uses should be scattered throughout
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the service area as development warrants to avoid the
overcrowding of existing facilities.

c. Land Use Planning_and Controls

Extensive land use planning is now being accomplished in
Jacksonville by the Jacksonville Area Planning Board. The
JAPB has assembled a vast amount of information on the
critical factors necessary for effective land use planning
such as soil conditions, flood prone areas, water quality,
air quality, community facilities loading, transportation,
demographic data, and socio-economic conditions. This
information has been used for preparing two principle
planning documents; The 1990 Comprehensive Development Plan
and The 1974-1979 short Range Development Plan. These two
plans provide a focus and direction for efficient land use
development for the protection of envircnmentally sensitive
areas, and for proper phasing of required community
facilities.

The Consolidated City of Jacksonville currently has two
major land use control ordinances that can be used to guide
development to coincide with the JAPB plans. The first of
these is a zoning ordinance. This ordinance (see Figure 2-
30) controls how land can be used and what density. The
proper use of this tool will be essential if a quickly
growing area such as Arlington is to develop in an orderly
manner, protect the character of its existing neighborhoods,
and avoid disturbance to environmentally sensitive areas.
If zoning decisions in the area are based largely on the
JAPB planning documents, efficient land development with
minimal damage to sensitive natural and man-made areas
should result.

subdivision ragulations are also in effect in
Jacksonville. This ordinance acts as a quality control on
new development by governing the process of converting raw
land into building sites. Aspects of development which are
controlled include the safety and adequacy of the water
supply and sewage disposal systems and the proper design and
construction of new streets, utilities, and drainage
systems.
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FIGURE 2-30
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3. Archeological, Cultural, Historical and
Recreational Resources

Q. Historical and Cultural Properties

Duval County currently has ten sites which are included
in the National Register of Historic Places (see Figure 2-
31). These sites are as follows:

Jacksonville, Broward, Napoleon Bonaparte House,
9943 Heckshire Drive i

Jacksonville, Catherine Street Fire Station,
l4 Catherine Street

Jacksonville, Epping Forest, Christopher Point,
Off San Jose Boulevard

Jacksonville vicinity, Grand Site,
North of Jacksonville

Jacksonville, Kingsley Plantation,
Florida AIA

Jacksonville 014 St. Lukes Hospital,
314 Palmetto

Jacksonville, Red Banks Plantation,
1230 Greenridge Road

Jacksonville, Riverside Baptist Church,
2650 Park Street

Jacksonville vicinity, Fort Caroline National Memorial,
10 Miles East of Jacksonville

Jacksonville vicinity, Yellow Bluff Fort,
South of Florida 105 on New Berlin Road

Only one of these sites, the Fort Caroline National
Memorial is located within the project service area. This
Fort is located along the south shore of the St. Jones River
near St. Johns Bluff. It was originally settled in 1864 by
French Huguenots.
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b. Archeological Sites

Seven archeological sites have been recorded within the
project area by the Florida Bureau of Historic Sites and
Properties of the Florida Department of State. All of these
sites except one are prehistoric Indian burial mounds. Five
of them were excavated, partially or wholly in the late
1800's by an early archeologist named Clarence B. Moore. The
remaining site is a village site with evidences of both
prehistoric and historic period occupations. The Bureau of
Historic Sites and Properties asked that the locations of
these properties not be circulated because the public
availability of such information could lead to further
destruction of the sites through the activities of amateur
artifact hunters.

C. Recreational Facilities
The largest public park in the service area is the 5
acre Bruce Park located at the intersection of Arlington
Road and Rogero Road. This park is now intensively used and
is considered inadeguate in size.

A ten-acre recreation area for retarded and handicapped
children is also located within the service area. This is
the Sunny Acres playground located on McCormick Road.

Most of the other recreational facilities in the area
are located adjacent to public school sites. One public
boat landing facility, on the St. Johns River at the end of
Arlington Road, is located in the service area.

One Federal facility is also located within the area.
This is the Fort Caroline National Memorial located near St.
Johns Bluff. This facility has been included in the
National Register of Historic Places.

According to national standards, the area is deficient
by 700 acres in public recreational facilities. The Short
Range Development Plan prepared by the JAPB proposes several
new facilities to help remedy this situation. These are as
follows:
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Arlington Sports Plaza: Located south of Ft.
Caroline Road, the 1l0-acre site is an old sanitary
landfill facility, being converted into a public
park. It is recommended that the completion of
improvements here should be expedited.

Pottsburg Creek Park: This is a new community park
recommended on a presently vacant piece of property
located between Holiday Road and Pottsburg Creek.
Approximately 40.0 acres in the area, the site has
a sloping terrain and part of the land is in the
floocd-prone area. Surrounded by urban development
and close to a principal arterial highway, the site
is well suited for this purpose. Its location
along a navigable water course makes it possible to
incorporate water related recreation facilities in
the park.

Memorial Park: About 11.75 acres in the area, this
site is located on Lone Star Road. Presently lying
vacant, the property is dedicated to the State (of

Florida) for use as a cemetery. It is located next

to "Tree Hill" and is in an area which is badly
deficient in public open space and recreation
facilities.

Fort Caroline Park: This is a ld-acre vacant tract
of land located on Quitina Drive adjacent to Ft.
Caroline Elementary and Ft. Caroline Junior High
schools. With good accessibility, the site is
proposed for a community park to serve the
residential development around this area.

An additional 246 acres in recreational facilities are
recommended to be scattered throughout the region to help
bring the area up to recommended standards.

The Plan

also recommends the preservation of several

unique and sensitive natural areas as open space. One of
these is a 50.4-acre tract located north of Ft. Caroline

Road between
This area is
Intracoastal

The Plan
area on Lone
as Tree Hill

Cowhead Creek and Jones Creek on Mill Cove.
primarily marshland located along the
Waterway.

also recommends the preservation of a 46, 3-acre
Star Road for preservation. This area, known

¢ 15 envisioned as a native site,
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Other low-lying wetland areas along most of the creeks
and Mill Cove are also recommended as open spaces. The
exact location of these areas are depicted on the future
land use map (Figure 2-29}).

4, Transportation

a. Existing Transportation Facilities
The discussion of streets and highways in this section
is based upon the nomenclature used in the Jacksonville
Urban Area Transportation Study. The definitions of major
facilities used in the study are as follows:

Freeways, Expressways, and Parkways. These limited
access facilities are designed for high traffic service.
They primarily serve longer trips which require relatively
high operating spseds. Generally, freeways include those
facilities with complete control of access through the use
of grade separation and interchanges. An expressway is a
major facility with full or partial control of access.
Relatively few, if any, at-grade crossings or private
driveway connections are permitted on expressways. A
parkway is a route having full or partial access within a
park-like development.

Arterial Streets. The arterial street system, together
with limited access facilities, serves as the principal
network for high volumes of traffic. Arterial streets
provide some land service but should serve predominantly ias
traffic service facilities., Intersections with other
streets are usually at grade; and, when traffic volumes

through the intersections are large, traffic signals are
employed.

Collector Streets. The collector street system is
designed primarily to collect and distribute traffic between
local streets or areas and the arterial streets. Collector
streets are used primarily for traffic movement into, from,
and within residential, commercial, and industrial areas
rather than through such areas. A high proportion of
traffic on segments of collector streets indicates land
service demand which, in turn, necessitates direct access to
abutting propertiss.

Local Streets. The majority of streets within the
community primarily serves adjacent land uses. These
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streets constitute the minor street network and need not be
designed for high volumes of traffic. As a general rule,
intersections of local streets with major streets should be
minimized. Local traffic should be directed to collector
streets and then to the major streset network.

The major streets and highways in the service area are
listed below by functional classification:

Name of Facility Functional Classification
Commodore Point Freeway Freeway

Arlington Expressway Expressway
Southside Boulevard Expressway

J. Turner Butler Expressway Expressway

Beach Boulevard Principal Arterial
Atlantic Boulevard Principal Arterial
University Boulevard Minor Arterial

St. Johns Bluff Road Minor Arterial
Merrill Road Minor Arterial
Fort Caroline Road Major Collectoxr
Rogero Road Major Collector
Arlington Road Major Collector
Lone Star Road Major Collector
Cesary Boulevard Major Collector
Townsend Boulevard Major Collector

The major streets and highways and traffic volumes in
the service area can be seen on Figure 2-32. Five major
highways serve the area in an east-west direction. Atlantic
and Beach Boulevards traverse the entire service area
providing the only highway access between the beach and the
rest of the County. The other major east-west highways,
Arlington Expressway, Commodore Point Freeway, and J. Turner
Butler Expressway serve only the urbanized part of the
service area. North-south access is provided by St. Johns
Bluff Road, Southside Boulevard, Arlington Road, Rogero
Road, and University Boulevard.
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Many components of the major highway network are
overloaded. (See Figure 2-33.) This is causing traffic
congestion and accidents, particularly during peak hours.
The two worst intersections in the service area are the
intersection of Arlington Expressway, Atlantic Boulevard,
and Southside Boulevard (Arlington Triangle) and the
intersection between University Boulevard and Atlantic
Boulevard. A major factor in the congestion problem is the
limited access Arlington residents have with the rest of the
County. Access to the west and north is blocked by the St.
Johns River, while access to the east is limited by the
Intracoastal Waterway.

The Mathews and the Hart Bridges provide the most direct
access from the service area to the downtown area. Access
to three other bridges crossing the St. Johns to the west is
provided by Atlantic Boulevard and Beach Boulevard. All of
these bridges except the Hart Bridge are carrying traffic
greater than their design capacity.

Access from the service area across the Intracoastal
Waterway to the beach communities is provided by Atlantic
and Beach Boulevards. There is no direct connection between
the service area and the north side of the St. Johns River.

This limited access is especially important because most
of the people living in Arlington work outside the area.
The Demography and Economics section of this chapter
demonstrates the $mall percentage of jobs in Arlington. The
largest employment center in the county is currently the
downtown area. Work and home trips between Arlington and
downtown travel on the Mathews and Hart Bridges. The
average daily travel on these bridges in 1874 was 44,900 on
the Mathews Bridge and 23,400 on the Hart Bridge. As the
residential population of Arlington increases in the future,
traffic on these bridges will increase as more commuting
trips are made out of the service area. Completion of the
Dames Point Bridge and the OPS project will lead to a large
number of commuting trips between Arlington and the north
side of the St. Johns River.
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Mass transportation to the service area is provided by
several bus routes operated by the Jacksonville
Transportation Authority. This service is available only to
the most populated portions of the service area and along
the major routes to the beach.

Airport service is provided by Craiq Airfield which is
operated by the Jacksonville Port Authority. The airfield
is used exclusively for general aviation (non-commerical)
purposes. It is equiped with two 4,000 feet runways and a
helicopter pad. The facility is currently servicing
approximately 95,000 flights per year.

b. Proposed Transportation Facilities

Highway rlans for Jacksonville were made in the
Jacksonville Urban Area Transportation Study (JUATS),
completed in 1972. Many major new facilities were planned
for the Arlington area %0 serve the expected population
increase and to ease existing congestion. Major elements of
the plan were as follows:

1. Extend the Commodore Point Freeway to serve the
cast-west corridor betwsen the Hart Bridge and the
beaches.

2. Build vamses Point Freeway and Bridge to provide

access from existing Southside Boulevard to I-95 on
+he north side of the St. Johns River. This
facili+*y will provide access from Arlington to the
Bloun* Island industrial area.

3. The J. Turner Butler Expressway will be extended +o
connect University Boulevard with the south
Jacksonville beach area.

4, The Fort Caroline Fresway 1is proposed *+o provide
circumferential traffic service by connecting I-295
in the south and the Dames Point Frseway in
northeas+ Arlington. I+ will also connec* the
service area *0 *he western side of the St. Johns
River az <he 20th Street Expressway.

Since tne completion of the JUATS study, local officials
and citizens in Jacksonville have besen questioning the need
tor +he large number of new highway facili+ties recommended
in <he plan. For *his reason, *he plan has not been
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officially adopted by *he City and a reevaluation of its
recommendations is now underwaye.

The construction of the Dames Point and Forz Caroline
projects would have a marked effect on the existing low
density residential character of the area surrounding their
proposed interchange. Development pressure from these
projects is expected to lead to higher density residential
development in the area made up largely of apartment
complexes (See Figure 2-29). The planned four-laning of
Merrill Road would also add to these dev=lopment pressures.
The surface strests in the surrounding neighborhoods can
expect increased traffic volumes resulting from these
expected increases in population density.

A long range mass transportation system study for
Jacksonville has been completed. Major recommendations for
the system in this service area are as follows:

1. A fixed guideway route along Beach Boulevard.

2. A fixed guideway route branching off from the above
at University Boulevard where it turns north to

Arlington Expressway and then east to St. Johns
Bluff Road.

3. An express kus route, running east along Atlantic
Boulevard from St. Johns Bluff Road to the beach
and west from the beach along Beach Boulevard to
Southside Boulevard.

4, An express ktus route on the proposed Dames Point
Freeway going north from Regency Sqguare.

5. A network of feeder buses, running along major

streets and connecting with the proposed fixed
guideway and express bus systems.

Airport service will continue to be provided by Craig
Field. In a 1972 study, a 20-year flight projection of
230,000 was made along with a recommendation for a new 3,700
foot runway. Because of the ensuing energy crisis, Port
Authority officials are now reassessing this projection. A
relocation of runway 1331, 2,000 fset to the southeast is
also under consideration because of a noise problem in an
adjacent residential area.
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5. Resource Use

Electric use in the project service area is exp=acted to
require approxima+ely 198 MVA in 1975. The Jacksonville
Electric Authority (JEA) projects this need to increase to
358 MVA by 1984. Based upon the population projections
presented earlier in this chapter, electric needs should
increase to approximately 681 MVA by 2002.

Eigh+t substations currently serve the area. One
additional substation is projecta2d to come on line in 1977.
The planned capacities of the substations serving the area
through 1984 ar=s as follows:

2 Neptune 1975 - 67 MVA 1977 - 100 MvA
3 St. Caroline 1975 - 67 MVA
4 Merrill 1975 - 67 MVA
5 Arlington 1975 - 67 MVA
7 Hunxter 1975 - 67 MVA
8 San Souci 1975 -100 mMva
9 Robinwood 1975 - 67 MVA
12 University 1975 - 50 MVA 1980 -100 MVA
98 Oakwood Vvilla 1975 - 0 MVA 1977 - 50 M¥A78 -100 MVA

No formal planning has been done by JEA beyond 1984.
Approximately 300 MVA in additional power will be needed in
the service district between 1984 and 2002 if population
projections are correct and power consumption per customsr
does not markedly change. This additional power demand
would be met with a combination of additional transformers
at existing substations and new substations. The ultimate
size of substations usually ranged between 100 and 150 MVA.
Each transformer generally supplies either 33 or 50 MVA of
power. Fach substation generally maintains enough reserve
power to operatie with no loan of service if one of its
transformers is out of service.

If power use increases throughout Jacksonville at its
expected rate, a new U400 to 500 megawatt generating station
may be necessary in the =arly 1980's. This facility could
probably supply the city's increased power needs until the
mid 1990*'s.

The JEA does not f=2el that the addition of new
transformers and subs*ations will cause any increase in
electric rates. It is felt that the increase in power
consumed would pay for the new facilities. A new major
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generating station may, however, lead to a rate increase.
The successful rate ¢of bonds to pay for such a facility is
dependent upon the JEA's financial condition. Higher rates

may be deamed necessary to insure the redemption of the
bonds.

The current rate structure of the JEA has been in effect
for 10 years. The higher users of electric power are
rewarded with lower rates along a sliding scale. Monthly
residential rates are as follows:

4,55¢ per KWH for first 100 KWH
1.78¢ per KWH for next 250 KWH
1.50¢ per KWH for next 500 KWH
1.25¢ per KWH for next 650 KWH
1.10¢ per KWH for all over 1500 KWH

Although the rate structure has remained constant for 10
years, customers' bills have gone up significantly. This
has been caused by a fuel adjustment charge which increases
with the price of fuel. The JEA currently uses only oil
fired boilers. A close approximation to the fuel oil
adjustment is to add 1.8 mills/KWH to each bill for every
$1.00 increase in fuel oil per barrel above $1.86/bbl. This
charge is applied to all bills in this way with no sliding
scale as the rate schedule employs.

There are currently no major resource users Or major
resources being extracted from the project area. Titanium
was formally mined in the area using strip mining
techniques. Stretches of white sandy soil remain where the
mining activity took place. The area stretches southward
along Southside Boulevard from Merrill Road to the southern
edge of the service area.

6. Water Proqrams

Qe Wastewater Systems

Wastewater collection and treatment is fragmented among
several small private and public utility svystems, package
plants, and septic tanks. The private and public utility
systems are shown on Fiqures 2«34 and 2-35. The septic tank
service areas are shown on Figure 2-22.

The total average wastewater flow in the service area 1is
now approximately 10 mgd. Just over 2 mgd is served by the

-
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existing city-owned treatment plants while about 5 mgd is
served by private treatment plants. (See Tables 2-19 and 2-
20.) The remainder of the flow is in the septic tank service
areas. The study on infiltration and inflow prepared by the
city has not yet been received by EPA. Conversations with
the city's consultant indicate that an insignificant portion
of this flow is caused by infiltration and inflow.

Peak flows to these facilities range between 2.5 and 4.0
times as great as the average flows. Generally, if a
facility's average flow is greater than 1 mgd the peak is
approximately 2.5 times as great, while an average flow of
less than one usually m=2ans a peak flow approaching 4 times
as great.
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Figure 3-1 shows the projected peak flows in the service
area for the design year of 2002. The population forecasts
discussed earlier in this chapter were used to develop these
flow projections. The red lines denote the first priority
for interceptor construction. These lines will connect the
existing city-ownzsd facilities with the proposed regional
plant. This will improve water quality in the Arlington
River system while allowing for continued commercial and
residential development in that portion of the planning
area. The existing privately own=d systems, shown in green,
will be added to the regional system as they are acquired by
the city. Areas now being served with properly functioning
septic tank systems will not be required to join the
regional sys*tem.

No combined wastewatsr collection systems exist in the
service area. The 0ld residential neighbcrhoods in the
northwestern section of the service area have the only
extensive storm water collection systems.

k. Water Quality Planning and Regulations

In 1972, the Jacksonville Area Planning Board was
awarded a grant by EPA to develop a Water Quality Management
Plan (WQMP) for Jacksonville. The service area boundary for
the Arlington East District was developed in the Plan. The
WOMP was officially adopted by the Florida Pollution Conztrol
Board in Oc*ober of 1974. At this time, the Florida
Department of Pollution Control ruled that no new point
source water pollution loads would be allowed to enter
polluted streams. This order, in effect, banned the
construction of new sewage treatment plants in +he Arlington
area unless effluent is retained on site or an outfall is
constructed to the St. Johns Riva2r. The expansion of
existing treatment plants is also prevented.

C. Potable Water Systems

All potable water in the Arlington area is supplied from
groundwater either through private wells or public and semi-
private water systems. These systems are shown on Figures
2-34 and 2-35 respectively. These service areas correspond
closely with the curren+tly urbanized portions of the service
area.

In 1974, the water for the Jacksonville municipal system
came from 92 wells in 11 welil fields which produced an
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approximate average
wells now serve the

of 58 mgd.
Arlington area (See Table 2-28).

Four well fields with 13

The

city also owns several smaller wells through the purchase of
private systems in +the area.
10 mgd of water is produced for us2 in the Arlington service
area by the public and private systems.

TABLE 2-28

Major Municipal Well Fields

Located in the Arling+ton East Service Area

An average of approximately

Name of Number of Location Treatment
Well Field Wells of Field
River Oaks 6 River Oaks Rd. Chlorination
and Aeration
Love Grove 2 Baker Street Chlorination
and Aeration
Arlington 3 Sprinkle Dr. Chlorination
and Aeration
Oak Ridge 2 Beachwood Chlorination
Blvd. and Aeration

Future plans call for the continued purchase of
water supply systems and the continued expansion of <he
municipal systems to serve newly developing areas.
virtually all of the Arlington East project area will be

served by the municipal water systems.

private

By 2002,

Water consumption

will increase to approximately 27 mgd by the year 2002. The
current well fields should be sufficient to supply this

demand.

The city is currently in the process of revising its

water rate structure.

the Jacksonville City Council and EPA, the new rate
structure as shown in Table 2-29 go into effect.
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TABLE 2-29

Commodity Charge - For water Rates per 100 cubic feet
used in excess of the minimum $
allowance

Monthly consumption

First 300 cubic feet Minimum Charge
Next 2,700 cubic feet 0.40
Next 47,000 cubic feet 0.36
Next 950,000 cubic feet 0.29
All over 1,000,000 cubic feet 0.22

Minimum Charge - For the first
300 cubic feet or less monthly

Meter Size Monthly Chaxge
inches
5/8 3.50
374 3.85
1 4,90
1-172 6.30
2 10.00
3 40.00
I} 50.00
6 75.00
8 100.00
10 135.00
12 160.00
20 700.00

The existing rate structure is as shown in Table 2-30.
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Monthly Consumption Rates Per

100 Cu. Feet

First 800 cu. ft. Minimum Charge
Next 4,200 cu. ft. $0.25
Next 15,000 cu. ft. 0.22
Next 980,000 cu. ft. 0.18
All Over 1,000,000 cu. ft. 0. 14

Minimum Charges
{For First 800 Cubic Feet or Less)

Meter Monthly Meter Monthly

Size Charge Size Charge
Inches — 5 __ Inches — 5 __
5/8 3.00 6 27.00
3/74 3.50 8 40.00

1 4.00 10 50.00
1-1/2 5.00 12 60.00

2 6.00 16 80.00

3 10.00 20 100.00

4 15.00

7. Oth2r Community Services and Facilities

a. Schools and Libraries

The service area now contains thirteen elementary
schools, three junior high schools, and two senior high
schools, on approximat=ly 300 acres of land (see Figure 2-
36) . These schools have a capacity of about 8,700
elementary school students, 3,800 junior high school
students, and 4,000 high school students.

Additional educational facilities include the Southside
Campus of Florida Junior College, Jacksonville University
and the University of North Florida.

There is now one branch of the public library in the
service area. Located on Regency Square Boulevard, the

facility occupies approximately one acre of land. This
facility is now adequately servicing the area.
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b. Puklic Safety

Five fire stations are currently located in the service
area. These are as follows:

Fire Sta*ion # Location
19 Arlington Road
20 Beach at University Blvd
28 Southside Boulevard
29 St. Johns Bluff Road
27 Ft. Caroline Road

One additional station is currently needed to service
the newly developed area around Regency Square.

Police services to +the area are provided from the
downtown police facility. There is no immediate need to
provide any precinct stations in the service area.

C. S0l1id Waste

Solid waste in the service area has been disposed of at+
a sanitary landfill site south of Ft. Caroline Road. This
site, however, is now full and another site, located be*ween
Girvin Road and Greenfield Creek, south of Singleton Road,
has been selected by the Jacksonville Department of Public
Works to service the area. The possibility of installing an
incinerator to serve the area's long-term needs is also
being investigated.

d. Health Facilities

Two public health clinics are currently operating in the
service area. These are located on Arlington Road and on
Jasper Avenue. Both of these facilities are currently
overcrowded and need expansion. Three private health
facilities are also present. These are Hope Haven
Children's Hospital on Atlantic Boulevard, Southside Res=<
Home for the Aged on Atlantic Boulevard, and the Trowbridge
Nursing Home on Jasper Avenue. The service area has two
private hospitals. These are St. Johns River Hospital on
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Beach Boulevard and Jacksonville Memorial Hospltal on
University Boulevard.

8. Taxes and Capital Budget

All of the community facilities and services discussed
above are the basic responsibility of local government with
the exception of state and Federal highways. The provision
of these services and the collection of revenue to finance
them are simplified in Jacksonville since the city and
county governments have been consolidated. For this reason
most locally provided services including water supply,
wastewater treatment and disposal, public safety, public
works, health and welfare, and libraries are provided by the
single Consolidated City of Jacksonville. Only the schools
are run by a totally independent agency, the Duval County
School Board.

The Fiscal Year 1974-75 budget for Jacksonville *otals
$529.3 million. This money will be divided up among several
funds. These funds are fiscal and accounting devices which
are used to keep track of revenues and expenditures. The
largest of these funds is the $88.6 million General Services
District Fund. Expenditures for health and welfare, public
safety, public works, recreational facilities and libraries,
all come from this fund. The major sources of revenue for
this fund are the following:

Ad Valorem Taxes 28.2%
Revenue Sharing 23.0%
Jacksonville Electric
Authority 20.1%
Utility Service Tax
(other than JEA) 17.5%
Charges for Services 6.0%
Gasoline Taxes 4.4%
Licenses and Permits 3.6%
Other Sources 12.0%
Interagency Transfers - 14.8%
100.0%

Money from three other funds is contributed to services
which are discussed in this report. The Water Utility Fund
contains 7.2 million dcllars. The money from this fund
comes from water charges and income on investments and goes
to water service costs. The Sewer Utility Fund contains
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6.2 million dollars. The money comes from sewer charges and
goes to sewer service costs., The Sanitation Fund contains

8 million dollars. The money comes from disposal fees and
contributions from other funds and provides solid waste
collection and disposal.

The City's budget also contains 150 million dollars for
the Duval County School Board. This money comes largely
from ad valorem taxes, interagency transfers, and state and
Federal funds.

Most of the state money coming into the City is used for
education, welfare, and state roads. The major sources of
money for the educational and welfare funds are the state
sales tax and revenue from horse and greyhound racing and
jai alai. State roads are paid for out of gasoline tax
revenue, as are Federal roads. Other Federal money comes
largely through the income tax. Most of this money is being
spent as part of the general operating budget rather than
being earmarked for specific projects.

9. Other Proijects, Programs and Efforts

a. Federal

The Environmental Protection Agency (EPA, through the
Federal Water Pollution Control Act Amendments of 1972, has
authority to improve water quality by administering a
program of grants for research, planning, engineering and
construction of wastewater treatment facilities and their
appurtenances. The Amendments also authorize EPA to
establish the National Pollutant Discharge Elimination
System, under which EPA establishes a permit system for the
discharge of any pollutant into the waters of the United
States.

Section 208 of the Amendments provides for the
development of an areawide multifacet wastewater management
plan in areas with complex point and non-point source
wastewater problems. The 208 Plan will include controls for
municipal and industrial point source waste systems, for
pollution emanating from diffuse sources, for protection of
the groundwater and for disposal of residual wastes. This
program also includes the use of non-structural techniques,
including the control of the use of land for water guality
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management. The initiation of a 208 planning program in the
Jacksonville area is now under active consideration at both
the local and Federal levels.

The EPA, through the mandate of the National
Environmental Policy Act (NEPA) of 1969, is author of this
environmental impact statement. NEPA provides that a
detailed statement be prepared by the responsible official
on major Federal actions significantly affecting the quality
of the human environment. In the present context, *he
issuance of grant funds for construction of the proposed
project is considered a significant Federal action.

Through section (300) of Public Law 86-660, EPA can
provide fifty percent of the project monies for the
preparation of Water Quality Management Plans (WQMP). The
purpose of the plans is to foster the achievement and
maintenance of water quality standards by developing the
most cost effective Regional Water and Sewer Plan. In early
1972, the Jacksonville Area Planning Board was awarded a
grant by EPA to develop a WQMP for Jacksonville. The
service area boundary for the Arlington-East area was
developed in the WQMP.

The Jacksonville District of the Corp of Engineers has
permitting responsibility for any construction activity in
the St. John's River pursuant to Section 10 of the River and
Harbor Act of 1899 (33 U.S.C. 403) and Section 404 (b) of the
Federal Water Pollution Control Act Amendments of 1972 (33
U.S.C. 1344y,

A COE permit based upon this authority will be required
for the outfall line from the proposed waste treatment plant
into the St. John's River.

Other COE activities related to this project are the
continuing use of Quarantine Island for f£ill operations, the
proposed channeling of Mill Cove, and the Blount Island
Development project. It is necessary that the outfall from
the proposed project be constructed so it will have no
significant adverse impact upon these projects as well as
safe navigation and proper flow in the St. John's River.

The COE is also now in the process of beginning an urban
study in the Jacksonville area. This three-year study will
involve analysis of hydrology, water supply, flood control,
flood plain management, and urban runoff. The major
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Oobjective of the study is to develop recommendations to
improve drainage patterns in the area. The Arlington River
drainage basin is one 0f six major water sheds which will
receive significant attention in this study.

b. State

A reorganization of state environmental agencies was
adopted by the 1975 session of the Florida State
Legislature. Effective July 1, 1975, the legislation
consolidated various state environmental responsibilities
into two major agencies - the Department of Environmental
Regulations (DER) and the Department of Natural Resources
(DNR) .

The Department of Environmental Regqulations will be
responsible for the enforcement of Florida's currently
existing pollution control and environmental laws and
regulations. All state environmental permitting authority,
including that needed by the City of Jacksonville to
construct this project, will be centered in this department.

The Department will be organized into three divisions.
The Division of Environmental Permitting, including duties
and programs relating to power plant certification,
processing of permits, licenses, certificates and
exemptions, enforcement and supervision of district
operations. The Division of Environmental Programs includes
administration and coordination responsibilities and
supervision of programs relating to planning, grants, air
guality, water quality and quantity, noise and solid waste
management. The Division of Administrative Services include

personnel, fiscal, purchasing, education and information
activities.

Five environmental districts are being established by
the DER. Processing of applications for most permits,
licenses, certificates and exemptions will be accomplished
at the district level centers as well as related field
services and inspection activities.

Incorporated into the new agency will be the current
responsibilities and duties of:

- Department o©f Pollution Control ({except for

regulation of open burning in connection with rural
land clearing, agriculture and forestry operations
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which was transferred to the Department of
Agriculture).

- Bureau of Sanitary Engineering of the Florida
Department of Health and Rehabilitative Services
(except for responsibilities relating to interstate
common carrier water facilities, public swimming
pools and bathing areas and the regulation of
shellfish). Provisions were also made for
interagency agreements with the Division of Health
or County Health units for delegating permitting,
monitoring, serveillance and enforcement, where
applicable, with respect to public water supply and
sewage treatment and disposal facilities.

- Board of Trustees of the Internal Improvement Trust
Fund relating to the issuance of permits,
certificates, licenses and exemptions, and
enforcement activities.

- Bureau of Water Resources of the Department of
Natural Resources as well as all DNR duties and
activities relating to permits, licenses and
exemptions under Chapter 253 F.S. and duties
relating to water management under Chapter 373 F.S.
(Water Management Districts) and Chapter 298 F.S.
(Drainage and Water Management).

- Division of State Planning which relate to the
development of data for the environmental quality
portions of the State Comprehensive Plan.

The Division of Natural Resources will maintain most of
its existing function except for its permitting authority.
These include programs in land management, marine resources,
and beaches and shores protection. Duties and
responsibilities of the Board of Trustees of the Internal
Improvement Trust Fund that were not assigned to DER were
transferred to the Department of Natural Resources as were
duties of the Coastal Coordinating Council and the sea
resources section of the Bureau of Sanitary Engineers.

The DNR will also have the power to review and approve

the Florida Game and Fresh Water Fish Commission (FGFWFC)
budget, however, the FGFWFC will otherwise remain a separate
entity.
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c. Regional

The Jacksonville Area Planning Board is the regional
planning authority for the project area. The Board also has
responsibility in the area for the Coastal Zone Management
Program. The Board has approved the proposed project as
consistent with regional planning objectives. Further, if a
208 study is undertaken in Jacksonville, the Jacksonville
Area Planning Board will be the designated planning agency
for the project.

d.  Local

In October 1973, the Bio-Environmental Services Division
of the Jacksonville Department of Health, Welfare and Bio-
Environmental Services was officialy designated to be a
recognized local program by the Florida Department of
Pollution Control. As such, the Water Pollution Control
Activity Section of Bio-Environmental Services became the
local agent for processing Construction and Operation
Permits for water pollution souxces.,

Application to construct or operate a water pollution
source or applications to construct sewage
collection/transmission systems for projects in Duval County
are now filed with the local program. If a thorough
engineering review indicates proposed construction is
acceptable, and if plants are meeting standards, permits are
made and forwarded to the Northeast Regional Office of the
Florida Department of Environmental Regulations (formerly
the Florida Department of Pollution Control).

The local agency maintains a continuous update of
loadings on all treatment plants, both from data obtained
from monthly reports and from data provided by approved
collection systems. No further connections are allowed to

plants when they become loaded or when they are not meeting
standards.

As part of the Water Quality Management Plan described
under EPA programs, present waste loadings were calculated
for all streams in Duval County and based upon a computer
model, reduced allocations through improved treatment were
figured for each source. When all sources meet new, reduced
waste~-loading allocations, the waterways of Duval County
will meet water quality standards. No provision was made
for adding new sources to streams since all future
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development was projected to be served by the regional
system.

New waste-load allocations assigned to existing sources
are now tied to the NPDES permit program. All sources are
required to obtain their Federal permits and the permits
will require sources to upgrade to the new wasteload
allocations by 1977 or discharge into the Regional System.

In February of 1974, the Florida DPC and Bio-
Environmental Services began requiring all proposed new
water pollution sources to design for treatment levels
required for existing sources in 1977. These new
requirements increased BOD reduction beyond the 95% levels,
and called for nitrification in order to reduce the ultimate
oxygen demand on the receiving stream. An alternative to
plant nitrification was allowed if plant effluent was
retained on site for at least 20 days.

In October 1974, the Florida Pollution Control Board
formally adopted the Jacksonville Area Water Quality
Management Plan. Full water quality standards were
implemented for Duval County and the Florida DPC indicated
that no new point source water pollution loads would be
allowed to enter polluted streams. Since virtually all of
the streams in Duval are polluted, including those in the
Arlington service area, no new sewage treatment plants can
now be approved unless effluent is retained on site or an
outfall is constructed to the St. John's River. These
requlations also prevent expansion of existing sewage
treatment plants.

Since most municipal and private utility treatment
plants are at capacity and since construction of new or
expanded plants is limited by water quality standards, many
areas of Jacksonville, including the Arlington service area,
are facing a virtual moratorium on building. Since private
utilities cannot 2xpand their plants and thereby increase
their rewvenue base, they are reluctant to upgrade plants to
meet 1977 NPDES permit conditions. Thus, the growth rate in
some sections of the city may be significantly decreased
until the regional treatment system is completed.

The Bio-Environmental Service Division is also the local
agency responsible for air pollution activities (see Air
Quality Section of Chapter II). The Air Pollution Control
Activity Section was created to deal with air pollution
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problems in Jacksonville. The local agency is placing
increased emphasis con the proper maintenance of control
equipment. Since March 1973, fourteen notices to correct
have been issued for the failure to maintain pollution
control equipment. 1In late 1963, the local agency assumed
responsibility for the administration of the state permit
system. An engineering review of each permit application is
made to check its compliance with all rules and regulations
before a permit is issued. All new sources are also
reviewed to insure compliance with EPA new source
performance standards or the local best technology rule
before a construction permit is granted.

The future emphasis of the agency will be to maintain
the improved air quality obtained by the State
Implementation Plan through enforcement of the maintenance
of control equipment rule, and the implementation of the
AQMA Plan.

Jacksonville's noise and odor ccntreol programs are also
the responsibility of the Bio~Environmental Services
Division. These programs are discussed in the Noise and
Odor Sections of Chapter II.

C. Sensitive Areas

1. Sensitive Natural Areas

Areas within or adjacent to the service district known
to perform a critical environmental function and which have
been proven to be relatively intolerant to man's
modification are considered to be sensitive natural areas
(Figure 2-37).
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a. Cypress Swamp East of Craig Field, and
similar freshwater hardwood swamp areas lying between the
"fjnger ridges" east and south of Cedar Swamp. They drain
higher flatwoods and retain nutrients and moisture.

b. Estuarine Salt Marsh Particularly
those around Mill Cove, Chicopit Bay, and along both sides
of the Intracoastal Waterway. Low marsh areas, type 18,
usually vegetated by Spartina alterniflora, are extremely
valuable. High marsh, typ? 17, where Juncus roesmerianus
dominates the vegstation, is similarly valuable to the
estuary.

C. Hammock Areas Surrounding Fort Caroline
Park The magnificant stands of 0ld live cak trees and the
60-80 foot high bluffs overlooking the St. Johns River
constitute a unique natural area within the service
district.

d. Big and Little Pottsburg Creeks These
tributaries are unable t0o assimilate the excessive amounts
of waste they presently receive. Brackish c¢reeks are sought
by numerous juvenile marine species seeking food and cover.

2. Sengitive Man-made Areas

The sensitive man-made areas in the Arlington-East

District are shown on Figure 2-37. These areas are as
follows:

a. Historical and Archeological Sites

Oonce destroyed, historical and archeological resources
cannot be renewed. If the limited sites still in existence
are not protected, we are in danger of losing the unique
scientific, aesthetic, and recreational benefits which they
can provide.

b. Recreational Sites

In a rapidly urbanizing area such as Arlington, land
which can be used by the general public for outdoor
recreational activity becomes more limited every day. Thus,
it is necessary to protect existing facilities as well as
develop new ones if future generations are to enjoy the
benefits of parklands and other outdoor recreational
facilities.
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C. Single-family Residential Communities

The attractiveness of single-family residential
communities is largely dependent upon the degree of impact
of many aspects of the urban environment such as traffic
congestion, noise, odor, and crime. This attractiveness
becomes more difficult to maintain as the urban environment
expands to include existing residential communities. An
effective, comprehensive planning process is needed to
maintain existing community character while, at the same
time, providing for the expanded needs of the region as a
whole.

d. Heavily Used Traffic Corridors

The functioning of a modern urban community is dependent
upon the proper operation of its transportation facilities
for the movement of goods, services, and people. It is
essential for the economic wa2ll-being of the community and
for the expeditious movement of local citizens that suitable
transportation facilities be constructed and maintained.
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IIT Alternatives

A. General

This chapter on Alternatives contains a systematic
development of all feasible alternatives for the attainment
of the project objectives and a rational comparison of these
alternatives leading to the selection of one over the
others. Much general information included in this chapter
of the EIS has been excerpted from The Water Quality
Management Plan for Duval County, Florida and the
Environmental Assassment Statement for the Arlington-East
Service District. The development and evaluation of the
alternative systems has been performed independentily.

B. Development of Viable Subsystem Alternatives

The develorment of feasible alternative systems is
divided into four major steps. First, major subsystems and
possible subsystems alternatives have been identified.
Secondly, the objectives of the pro-ject are examined and
subsequent alternatives incapable of meeting the objectives
have been eliminated. Thirdly, identified constraints to
these alternatives have been applied to reduce the number of
subsystems considered. Finally, the remaining subsystems!
interactions have been evaluated to further limit feasible
alternatives.

Possible subsystems to reach project objectives include
both structural as well as non-structural measures.
Structural measures include all facilities constructed.

Non-structural measures include all other efforts which
can be taken to approach the projectt's objectives,

1. Non-Structural Alternatives
a) Waste Management Systems

The two basic types of waste management systems are
regional and non-regional. A regional system brings all, or
most of, the service area's wastes into one centralized
location for treatment and disposal. A non-regional system
decentralizes waste treatment and disposal among a variety
of public and private facilities throughout the service
area.
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The construction of a regional system in the Arlington-
East service area would obtain the project objective of
removing all discharges from the polluted tributaries of the
St. Johns River. This type of system would also provide
maximum operational efficiency. ©Only a small number of
trained plant operators would be required and monitoring of
plant operations could be easily accomplished.

A non-regional system in Arlington East could not remove
all discharges from the tributary streams. It would require
many more plant operators, would be much harder to monitor,
and would be hard-pressed to meet shock episodes. For these
reasons, the development of a non-regional system would not
successfully obtain the objectives of this project.

b) Land Use Development Controls and
Management Practices

Land use and development controls are the tools through
which a community's development poelicy is carried out. 1In
Jacksonville, a zoning ordinance and a subdivision
regulation ordinance are the major tools used to guide
development into the form recommended in the Comprehensive
Development Plan.

Since the first phase of the project is designed +o
serve existing needs, land use controls would not influence
the attainment of project objectives. These tools could,
however, affect future growth in the area, and accordingly
affect future production of wastewater.

If the regional system is constructed, water quality
will not act as a constraint to land use decisions made by
the local government. These land use decisions cannot be
dictated by this impact statement and can change as new
officials are elected to office. For these reasons, land
use controls are not considered as part of the solution to
projected wastewater treatment needs assuming
regionalization is implemented.

If the regional system is not constructed, water quality
constraints will limit development in the area. State water
quality regqulations and local septic tank restrictions would
limit potential growth in the area. In this case, land use
controls must be used to allocate the use of the limited
land which could be put into development. In this case, a
limited growth policy in the Arlington area alone would
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simply channel this potential growth into developments in
other areas 0of the city which might not be as appropriate
for urban growth (e.g., areas north of the St. Johns River
designated for conservation and preservation and areas in
the southern and western ends of the city which are farther
from employment centers).

The regional system as proposed is based upon the growth
forecasts in the Comprehensive Development Plan for the
Consolidated City of Jacksonville, 1990 with population
projections extended from that report to the year 2002. The
proposed regional system will obtain project objectives if
development in the service area proceeds as this plan
forecasts.

The continuance of a non-regional system would require
an extensive reduction in the growth forecasts by the
Comprehensive Plan to conform to water quality and septic
tank restrictions. If this occurs, a much more extensive
use of land use controls will be required <o help limit and
allocate growth.

c) Wastewater Generation Reductions

A household of four persons will use an average of 255
gallons per day (gpd) with toilet flushing being the major
element at 100 gpd. A number of devices both for initial
installation and/or for later modification are available to
reduce domestic water use, with the greatest potential
savings in the toilet flushing area. It is estimated that a
savings of 10 gpd can be realized by a broad program of
installing water saving devices.

While this savings would be significant, it would not
negate the need for additional structural treatment
facilities. The possible decrease of 1 mgd of flow with no
decrease in BOD would still leave a significant need for
additional treatment facilities. It is also important to
note that these devices have not yet been technically
perfected. In many cases, two flushes may be required which
negates the water savings and may actually increase the
total wastewater generated. '

164



d) Water and Sewer Rate Structure Alterations

Numerous studies have revealed that people are more
careful in their use of water when they know that they will
have to pay by the amount used (metering as against flat
rates) . Studies also indicate that increases in rates for
excess water use over what is considered essential use can
lead to a proportional reduction in water consumption.

Jacksonville currently uses a metering system with a
descending rate structure (i.e., as total use increases, the
price per cubic foot of water used decreases). A proposed
increase in water and sewer rates is currently under
consideration. This proposal would maintain a descending
rate structure. This increase should encourage people to
conserve. A change to an increasing rate structure (i.e.,
as total use increases, the price per cubic foot increases)
could lead to additional savings of water. This savings,
however, would be largely felt in "non-essential" outdoor
uses such as watering lawns and car washing, and, as such,
would not ke related to the waste water system. Therefore,
this type of restructuring would not significantly help in
obtaining project objectives.

e) Project Phasing

The project's phasing is the division of its
construction schedule into different time periods based upon
a study of current and projected needs. The first two
phases of the Arlington-East project are the construction of
a 10 mgd wastewater treatment plant and an interceptor
system to serve areas now served by small city owned plants.
These phases are scheduled for immediate construction to
service existing needs. The next phases of the project
consist of purchasing existing private systems, extending
interceptors to nearby developing areas, and expanding the
plant to 25 mgd. The need for plant expansion is based upon
the population projections of the JAPB. These projections
are based to a significant extent on the completion of the
Dame Point Bridge and the development of Blount Island. 1If
these development 40 not occur as expected, and population
does not grow as projected, the latter phases of the project
can be delayed or cancelled, giving flexibility to the
proposed proiject.
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2. Structural Subsystems

The structural subsystems to be evaluated include a)
treated effluent disposal, b) plant locations and
interceptor alignments, c) treatment processes, d) sludge
treatment and disposal, and e) odor and f) noise control.

a) Treated Effluent Disposal

There are six major alternatives for disposing treated
effluent. These include reuse, soil systems, well
injection, ocean outfall, estuarine outfall, and river
outfall.

1) Direct Reuse

The reuse of wastewater effluent has many advantages,
including saving a valuable resource and solving the
effluent disposal problem. In the Jacksonville area,
wastewater could potentially be directly reused as public
water supplies and for industrial process water, cooling
water, and steam generation.

At present, neither the public nor EPA is encouraging
the direct reuse o0f treated wastewater effluent for drinking
water supplies. Major areas of concern regarding this
alternative include failsafe control of viruses and
inorganic solids (heavy metals, etc.) It is EPA's opinion
that direct reuse of wastewater for drinking water supplies
in the Jacksonville area at this time is not a wviable
alternative.

Reuse as an influent water for cooling purposes, process
water, Or steam generation is a desirable additional use of
a resource where the saving of a more valuable resource may
be realized for a reasonable cost. Certainly, each gallon
of water that is used by an industry that otherwise would
have to be pumped from the Floridan aquifer is one gallon
available for an alternative use.

Excluding transportation costs, the cost of reclaiming
wastewater for industrial reuse should be in the range of 25
to 30¢ per 1,000 gallons. This cost is approaching the cost
for effluent treatment and disposal for certain facilities,
particularly the major pulp and paper industries in
Jacksonville. However, the Arlington-East service area is
isolated from any major industrial water users, and the

-
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potential benefits from reuse in this area cannot be
realized without excessive costs in transporting the
wastewater to the facilities.

2) Soil Systems

Utilization of local soil systems is to be considered as
an economical, environmentally sound, and mutually
beneficial means of disposing of septic tank discharge
andsor treated effluent. To be favorably considered in this
regard, the soils to be utilized must possess proper
physical, chemical, and drainage characteristics, as well as
adequate areal distribution.

(a) Septic tanks

The most common septic tank system combines the tank
itself with a soil leaching or absorption field which
receives the overflowing liquid wastes from the tank after a
period of detention. About half of the particulate solids
in the sewage settle out and are retained in the septic
tank. The liquid portion of the waste, plus non-settleable
solids, overflow the tank into an underground perforated
pipe network which distributes the wastes over a large soil
area by allowing percolation into the soil and ultimate
entrxy into the groundwater regime.

Under controlled circumstances, septic tank systems have
a place in Jacksonville's wastewater disposal program.
There are specific locations within the county where these
systems have been functioning satisfactorily for years
without a public health or water pollution problem. These
areas are characterized by large lot sizes, sandy soils, and
a water takle deeper than three feet below ground surface.
Figure 2-22 shows the largest concentration of these
satisfactorily functioning areas to be located in the
western half of the Arlington-East Service District. The
remainder of the Service District is characterized by poorly
drained soils including stream flood plains and extensive
marshlands that cannot support septic tank systems (refer to
Figure 2-10 and Table 2-9).

The s0il and drainage constraints in the Arlington-East
area preclude the choice of septic tank sewage disposal
techniques as a viable alternative for some new residential
construction. However, in the county as a whole, septic
tank disposal systems will be used extensively to service at
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least a portion of new single family hcusing during the next
30 years. 1In the county, and in Arlington-East, new septic
tank permits for residential and commercial installations
should continue to be issued if technical and legal
guidelines are satisfied and if connecting to a conventional
sewage treatment system is not feasible.

(b) Land spreading

In Duval County, effluent disposal through land
spreading has been evaluated for the purposes of groundwater
recharge and crop irrigation.

Large quantities of secondary treated effluent are being
used in other areas of the county for groundwater recharge.
Moreover, long-term mcnitoring of water quality effects on
the receiving groundwater aquifers has verified the safe
public health aspects of these operations.

Wastewater spreading in shallow basins is usually
carried out in an intermittent wetting and drying cycle;
that is, a string of basins will be supplied with effluent
for three to five days, then dried for fifteen to twenty
days. At the start of the wetting cycle, the groundwater
table should be at least 25 to 30 feet below the bottom of
the spreading basins. 'Such a series of shallow basins could
be constructed in much of the undeveloped land surrounding
the urban centers of Duval County. However, since almost
all of the county is underlain by a groundwater table less
than five feet from the surface, operational problems would
undoubtedly occur in a very short period of time and would
probably result in stagnant ponds of sewage effluent. This
is not to say that land treatment in Duval County is
impossible., Studies have shown that if the effluent were
piped to remote areas of the county and spread on
extraordinarily large tracts of land, effective +reatment
could result. The costs for such a scheme are prohibitively
high, however, and one of the prime purposes of the
operation--that of groundwater recharge--cannot be
effectively accomplished in Duval County by such means in
any case since the shallow aquifer in this area does not
recharge the Floridan aquifer. Large scale land spreading
of effluent for the purpose of groundwater recharge has thus
been shown not to be a feasible alternative in the county,
and certainly, in the Arlington area.
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Another variation of land spreading is crop irrigation
through the use of sewage effluent. Common irrigation
practices are used, but the land area required is invariably
large due to necessarily large unit loadings. As in shallow
basin spreading, the main process of wastewater renovation
is the chemical, biological, and physical interactions with
the soil.

The utilization of sewage effluent for crop irrigation
requires that the system be located in a geographical area
where year-round crops can be grown. If there is a dormant
season, as in north Florida, the waste must be stored or
disposed of elsewheére. Moreover, the land requirements
necessary to make irrigation function in northern Florida's
relatively wet climate are impractical since about 160 acres
of irrigated land would be required for one million gallons
per day of effluent. Further, the physical problems to be
encountered are much the same as described for shallow basin
effluent spreading.

These factors, combined with the fact that there are no
irrigated agricultural lands under cultivation in Duval
county (and, therefore, no need for irrigation waters),
render land spreading for crop irrigation a non-viable
alternative in Arlington and in the county as a whole.

3) Well Injection
(a) Deep Well Injection

Subsurface injection of partially treated wastes into
saline aquifers is considered by many governmental agencies
and private groups as an attractive alternative for final
disposal. To ensure protection against pollution and other
environmental damage, the EPA has established a policy on
subsurface emplacement of fluids by well injection which, in
general, provides for protection of the subsurface
environment by proper design, testing, and monitoring of
deep well injection systems and by plugging and abandoning
such systems if they fail or when new or better techniques
for fluid disposal are developed.

A prime consideration in subsurface waste disposal is to
ensure that the injected waste will not pollute potable
water supplies or damage other subsurface resources. This
is largely a function of local geology; idealy, there should
be a permeable zone containing saline water below the fresh
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water aquifer, and the two must be separated by relatively
impermeable confining layers to prevent the upward movement
of injected waste into the overlying fresh water supplies.
Inspection of logs from three deep wells in the Jacksonville
area indicates that geologic and hydrologic conditions may
be favorable to deep well liquid injection systems. Here
the Floridan aquifer extends to about 2,100 feet below mean
sea level and is separat2d from 400 to 500 feet of probably
permeable beds of limestone and dolomite by about 1,000 feet
of relatively impermeable gypsum, anhydrite, and dolomite
beds. Another permeable zone consisting of basal calcareous
sandstone beds lies between 3,700 and 4,500 feet below mean
sea level.

Determining the feasibility of a deep liquid waste
disposal system in Duval County would involve drilling a
test well into these deep zones and conducting injection
quantity tests. Additional wells would then have to be
drilled into the injection zone and into the overlying
Floridan aquifer to monitor the movement of effluent.

Previous experience in Florida indicates that 5 to 10
mgd per well can be injected into limestone and dolomite
strata. Emplacement of secondary treated wastewaters
through wells into the limestone and dolomite strata below
the Floridan aquifer must thus be considered a potential
viable disposal alternative in Jackscnville., Three basic
areas of concern, however, remain to be adequately
addressed:

1) that such waste emplacement is
physically possible on a long-term
basis,

2) that it will not interfere with
present or potential use of the
Floridan aquifer, and

3) that it is the best waste disposal
alternative in terms of overall
environmental protection.

Based on the present available technology, lack of
adequate knowledge of the local geohydrologic regime, and
economic advantages of other wastewater effluent disposal
methods, deep well injection is considered non-viable for
immediate and large-scale applications in Duval County.
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(b) Shallow Well Injection

The shallow water aquifer underlying Duval County
consists of thin limestone, shell, and sand beds separated
from the Floridan aquifer by the relatively impermeable
Hawthorne Formation. Nowhere in the project area are these
beds of sufficient thickness to allow consideration for
large-scale shallow well injection of effluent. 1In
addition, the morphology of the shallow water aquifer would
undoubtedly allow injected wastewaters to move without
benefit of adequate filtration. Thus, such wastewater could
be withdrawn with little change in quality by domestic
supply wells using the aquifer. Even if the local geology
were favorable for shallow well injection, a higher level of
treatment than is now proposed would be needed for the
protection of the shallow aquifer as a potable water supply.
For these reasons, shallow well injection of effluent is not
considered viable for immediate or large scale applications
in the project area.

4) Surface Water Outfalls

Two basic methods of disposal by dilution in surface
waters have been examined in the Jacksonville area. These

alternatives are ocean disposal and discharge to local
estuarine waters.

(a) Qcean Disposal

Discharge of liquid wastes to the ocean is one of the
most obvious means of disposal available to a coastal area.
It is accomplished by submarine outfalls that consist of a
section of pipe to transport the effluent some distance from
the shore and a diffuser section to insure adequate dilution
with seawater.

In the Jacksonville area, some of the disadvantages of
waste disposal into inland waterways would be overcome by
the use of ocean outfalls at the expense of the ocean
environment. The primary environmental constraints to this
alternative are the adverse impacts attendant to pipeline
construction in estuarine and.littoral waters. The
overriding constraint, however, which eliminates ocean
disposal from consideration for immediate local application
is costs. For the Arlington-East plant, these costs remain
prohibitive even when ocean disposal is considered in
combination with other regional treatment plants.
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(b) Disposal To Local Estuarine
Waters

In Duval County there are two main classes of available

receiving waters--the St. Johns River and the streams
tributary to it.

Discharge to the Tributaries - For purposes of this
discussion, the tributaries include all local surface
waterways other than the main stream of the St. Johns River,
including the Intracoastal Waterway. As noted in Chapter
II, the drainage areas of these streams are small; fresh
water inflow during dry weather is quite limited; gradients
are flat; and tidal action is prevalent. Notwithstanding
these constraints, it is not impossible to continue
discharging wastewater effluent to the tributaries provided
that many of the existing systems are expanded and upgraded.

Certainly the only method of tributary disposal in
Arlington and in the county as a whole, which can be at all
considered, would be that from a decentralized treatment
plan. However, tributary disposal puts the effluent close
to urban areas, hence the reliability of treatment must
weigh heavily in the consideration of this alternative. An
additional and very significant adverse effect of promoting
a decentralized treatment scheme is the perpetration of a
large number of separate point sources of waste disposal
with attendant monitoring and enforcement hardships.
Finally, such a system requires a heavy investment in
"treatment facilities and associated operation and
maintenance costs. For these reasons, effluent discharge to
the tributaries is considered a non-viable alternative in
the project area.

Discharge to the St. Johns Rivexr - Effluent discharge to
the St. Johns River is the only acceptable method of
estuarine disposal available to regional treatment plants in
Jacksonville. The river's flushing dynamics, as described

in Chapter II, are extremely complex. In general, however,
it may be said that:

(1) About 10 percent of the outflow
of the St. Johns River is
returned to the river system
during successive tidal
reversals.
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(2) The dynamics of ebb and flood
tidal periods could result in
liquid wastes discharged to the
river being delayed in their
passage to the ocean. However,
the tremendous dilution volumes
available within the Duval
County reach of the river act
to suppress adverse dissolved
oxygen reactions from organic
loadings.

(3) The existing benthic demand in
combination with periodic input
of storm water pollutants
creates an oxygen demand far in
excess of the BOD of projected
wastewater from secondary
treatment.

Disposal of wastewater from the Arlington-East plant to
the St. Johns River would result in a substantial
improvement of the water quality in the tributaries of the
Service District. In addition, the Water Quality Management
Plan has demonstrated that organic waste loads surpassing
those expected by the year 2002 can be assimilated by the
St. Johns River without violation of current stream water
quality standards and meeting prevailing effluent criteria.
Moreover, secondary treatment and St. Johns River discharge
has been determined to be by far the most cost-effective of
all the fundamental treatment/disposal options evaluated by
the WQMP. Consequently, this alternative is considered the
most viable for immediate local application.

b. Plant Locations and Interceptor Alignments

Twelve alternative sites and interceptor systems have
been identified in the Arlington-East Area as potential
wastewater treatment plant sites. These sites and systems
are shown individually on Figures 3-1 through 3-11 with the
exception of Alternative 12 for which graphics are not
available. Figure 3-12 shows the locations of all
alternative plant sites collectively.
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The twelve alternative systems are identified as
follows:

Alternative Figqure
Number Description Number
1q Millcoe Road (System A) 3-1
1b Millcoe Road (System B) -

29 Dunes Area Site (System A) 3-2
2b Dunes Area Site (System B) --

3 Dame Point~-Fort Caroline

Freeway Interchange 3-3

4 North of Craig Field 3-4

5 East of Craig Field (System A) 3-5

6 East of Craig Field (System B) 3-6

7 Inside Craig Field (System A) 3-7

8 Inside Craig Field (System B) 3-8

9 Beacon Hills 3-9
10 Spanish Point 3-10
11 Quarentine Island 3-11
12 Inside Southern Boundary of

Craig Field -

These alternatives were identified by the City, by the
public, and by the EPA. The sites, except site No. 3, are
assumed to be rectangular in shape, 1000 feet X 2000 feet,
containing approximately #45.9 acres. Site Number 3, the
Dame Point-Fort Caroline Freeway site, is assumed to require
a larger site since it must accommodate highway interchange
structures as well as the treatment facilities. For this
alternative, a rectangular site, 1000 feet by 3000 feet,
containing approximately 69 acres is assumed.

A brief description of each alternative is given below.

1) Alternative 1lq - Millcoe Road System

(a) Plant Location

The Millcoe Road site is a 46.98 acre tract of land
located between Merrill Road and Monument Road, on the east
side of Millcoe Road right-of-way. The closest residential
area, Holly Oaks, lies to the east of the plant site, at a
distance of no less than one-quarter mile from the property
line.
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The site is located in a generally well-drained wooded
area at an averadge elevation 40 feett above mean sea level.
There are some wet areas on the north edge of the plant
site. A 200-foot wide buffer zone and screen would be
retained on the east side and a 100-foot wide buffer zone on
the north, west, and south sides. In addition, a 98-acre
wooded area on the north and east side between the plant
site and the Holly Oaks development, would be purchased by
the City of Jacksonville and reserved as a park type
recreational area.

Treated plant effluent would be discharged through
13,800 feet of 48-inch force main, including 7,500 feet of
subaqueous line, north across Mill Cove and Quarantine
Island to the main channel of the St. Johns River.

{(b) Pressure Manifold System

The pressure manifold system serxrving the Arlington-East
District and tributary to this site would consist of 32
pumping stations, and 245,500 feet of force main ranging
from 6-inch to 54-inch in diameter.

2) Alternative 1lb - Millcoe Road (System B)

This alternative ‘is the same as 1A, except that the
outfall line is rerouted along Fort Caroline Road and
discharges into the St. Johns River in the ship channel
opposite the eastern end of Blount Island. This disposal
location will require approximately 20,000 feet of 48-inch
force main, including 200 feet of subaqueous line.

3) Alternative 2q - Dunes Area System

(a) Plant Location

The Dunes Area plant site is located on the northeast

corner of the projected intersection of Lone Star and
Gilmore Heights Roads.

Projection of the future Southside Boulevard extension
(Dame Point Freeway) through this area must be considered.
The northeast corner of the intersection was selected for
study since it is further from existing residential areas
than other locations. There is no natural screening in the
strip mine areas, since the dunes area is almost completely
devoid of vegetation. A gplant in this location would be
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within a lake and marsh area, and groundwater is high. Sand
in the dunes area has been so "mined" in the past that all
minerals and organic materials have been removed, and the
sand itself is of such "ball-bearing" nature as to be of
poor quality foundation material.

Treated plant effluent would be discharged through
17,700 feet of 48-inch force main, including 7,500 feet of
subaqueous line, across Mill Cove and Quarantine Island to
the main channel of the St. Johns River.

(b) Pressure Manifold System

The pressure manifold system tributary to the Dunes Area
Plant would be quite similar to that serving the Millcoe
Road site. This system was estimated to reguire 32 pumping
stations, including 2 master pumping stations, and 248,100
feet 0of force main ranging from 6-~inch to 54-inch in
diameter.

4) Alternative 2b - Dunes Area Site
(System B)

This alternative is the same as 2q except that the
outfall line is rerouted along Merrill and Fort Caroline
Road and discharges into the ship channel in the St. Johns
River opposite the eastern end of Blount Island. This
disposal location will require approximately 25,000 feet of
48-inch force main, including 200 feet of subaqueous 1line.

5) Alternative 3 ~ Dame Point/Fort Caroline
Freeway

(a) Plant Location

It was proposed that the Arlington-East District Sewage
Treatment Plant be located beneath the intersection of the
proposed Fort Caroline Freeway and the Dame Point Freeway
(northwest of the Millcoe Road site), the intersection being
of the elevated type over the plant area. 1In addition to
treatment plant costs, it is =stimated elevated roadway
support structures would cost an additional $16,000,000 in
order to accommodate plant structures constructed beneath.
Also, approximately 24 additional acres of land would need
be purchased, over the basic 47 acre area contemplated, for
clearance purposes.
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Treated plant effluent would be discharged through
11,200 feet of 48-inch force main, including 4,300 feet of
subaqueous line, north across Mill Cove and Quarantine
Island to the main channel of the St. Johns River.

(b) Pressure Manifold System

The pressure manifold system tributary to this location
would, for the most part, be similar to that used for the
Millcoe Road system. It is estimated this system would
require 33 pumping stations, including three master pumping
stations, and 250,100 feet of force main, ranging from 6-
inch to 54-inch in diameter.

6) Alternative 4 - North of Craig Field

(a) Plant Location

Investigation was made of a plant site on the north side
of Craig Field, south of Monument Road, east of and adjacent
to Derringer Road. This location would not be in the flight
path of aircraft using Craig Field, although height
restrictions would need be observed. This location is in an
area of high groundwater as evidenced by palmetto growth and

cypress swamps. Average ground elevation is 40+ feet above
mean sea level.

Treated plant effluent would be discharged through
17,800 feet of 48~-inch force main, including 200 feet of

subaqueous line, north to the main channel of the St. Johns
River.

(b) Pressure Manifold System

The pressure manifold system for this location would be
a further modification of the Millcoe Road system. It is
estimated this system would require 33 pumping s*tations,
including three master pumping stations, and 253,500 feet of
force main, ranging from 6-inch to 54-inch in diameter.
1,200 feet of 54-inch line would need be installed on pile
supports because of swamp conditions.
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7) Alternative 5 - East of Craig Field,
System "An

(a) Plant lLocation

Investigation was made of a plant site on the east side
of a power line easement extending in a north/south
direction and one-half mile east of the east boundary of
Craig Field. This is in an area of relatively high ground,
40+ feet above mean sea level, between Mt. Pleasant Creek on
the east side, and Possum Head Swamp on the west.
Approximately 3,000 feet of access road would be required to
reach the plant site from Atlantic Boulevard.

Treated plant effluent would be discharged through
21,500 feet of 48-inch force main, including 200 feet of
subaqueous line, north to the main channel of the St. Johns
River.

(b) Pressure Manifold System

Under System "A®", tributary to the site east of Craig
Field, sanitary sewage from those areas on the north side of
the Arlington-East District would be collected and brought
in by force main around the north side of Craig Field and
south along the power line to the plant site. The southern
areas of the District would be collected into a 54-inch
pressure line routed around the south side of Craig Field
and north along the power line to the plant site,

It is estimated this system would require 34 pumping
stations, including five master pumping stations, and
254,300 feet of force main, ranging from 6-inch to 54-inch
in diameter. Approximately 21,000 feet of 54-inch force
main would be required for this system. It is estimated
some 4,000 feet of 36-inch line would require pile bent
supports, and 9,000 feet of 54-inch line would require pile
bent supports.

8) Alternative 6 - East of Craig Field,
System “B"

(a) Plant Location

Plant location and facilities including the outfall line
would be the same as in System "A" for the site east of
Craig Field.
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(b) DPressure Manifold System

This system is similar to System ®“A%" discussed above,
except that the southern areas of the Arlington-East
District were collected to a point on the west side of Craig
Field, then carried in a 54-~inch line across the center of
Craig Field to the plant site. It may be necessary to shut
down this airfield while such construction was taking place.

It is anticipated this pressure system would require 34
pumping stations, including five master stations, and
258,000 feet of force main, 6-inch to 54-inch in diameter.
Special casing or tunnel liner would be required for
construction beneath the runways. Because of swamp
crossings, some 4,000 feet of 36-inch line and 5,000 feet of
"S54-inch line would require pile bent supports.

9) Alternative 7 - Inside East Boundary,
Craig Field, System "AY

(a) Plant Location

As an alternate to the plant site located adjacent to
the power line east of Craig Field, a site was investigated
inside and adjacent to the east boundary of Craig Field.
This site would be in a swamp area known as Cedar Swamp. In
order to provide suitable support for plant facilities, it
would be necessary for the entire area within the plant's
perimeter road, exclusive of building structures, to be
demucked and backfilled with suitable material to a depth of
five feet. Areas around building structures, 10 feet beyond
the building line, would be demucked and backfilled with
suitable material to a depth 15 feet below ground surface.

Plant access road would be extended across Cedar Swamp
east to the power line easement area, then south to Atlantic
Boulevard for a total of approximately 4,300 feet. Treated
plant effluent would be discharged through 25,400 feet of
48-inch force main, including 200 feet of subaqueous line,
east across Cedar Swamp to the power line area, thence north
along the power line easement and to the main channel of the
St. Johns River. Because of the swamp crossing, it is
estimated 1,400 feet of this outfall will require pile bent
supports.
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(b) Pressure Manifold System

The pressure manifold system for System “A" tributary to
this site inside Craig Field is the same as System "A" for
the site located east of Craig Field along the power 1line.
Plant influent lines (as well as the effluent line) would be
routed along the power line easement, in order to stay out
of the swamp area between McCormic Road and Atlantic
Boulevard (Cedar Swamp). Approximately midway between these
two roads, all lines would be routed west from the power
line, across 1,400+ feet of swamp to the plant site. It is
anticipated this system would require 34 pumping stations,
and 259,500 feet of force main, ranging from 6-inch to 5u4-
inch diameter. Also, it is estimated 5,400 feet of 36-inch
and 10,400 feet of 54-inch line will require pile bent
sSupports.

10) Alternative 8 - Inside East Boundary,
Craig Field, System "B"

(a) Plant Iocation

Plant location and facilities, including the outfall
line, would be the same as in System "A" for the site inside
the east boundary of Craig Field.

(b) Pressure Manifold System

As an alternate to routing the 54-inch force main around
the south side of Craig Field and along the power line
easement, an investigation was made of routing this 54-inch
trunk through the center of Craig Field from the west. It
probably would be necessary to shut down the airfield while
such construction was taking place.

It is anticipated this pressure system would require 34
pumping stations, including five master pumping stations,
and 256,700 feet of force main, ranging from 6-inch to 54-
inch diameter. Special casing or tunnel liner would be
required for construction beneath the runways. A total of
17,100 feet of 54-inch force main would be required under
this system, as compared to 3,700 feet for the Millcoe Road
system. Because of swamp conditions, it is estimated 1,400
feet of 42-inch and 3,600 feet of 54-inch force main will
require pile bent supgorts.
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11) Alternative 9 - Beacon Hills System

(a) Plant Iocation

An investigation was made of a plant site location
northwest of the Beacon Hills Develorment, on the north side
of Mill Cove Road and approximately 1600 feet west of Fulton
Road. This site, adjacent to the St. Johns River, is in a
very low area, less than 10 feet above mean sea level, and
would require either perimeter diked construction, or a
considerable amount of f£ill to raise the general level above
the high water elevation. Groundwater would also be a major
problem of construction. However, the plant effluent
pumping station required at all other previously discussed
locations could ke deleted and the 48-inch pressure outfall
replaced with a 60-inch gravity line. Plant effluent would
be discharged through 2,000 feet of this 60-inch gravity
line, including 500 feet of subaqueous line, north to the
main channel of the St. Johns River.

(b) Pressure Manifold Sysiem

The pressure manifold system tributary to this plant
location would essentially be a modification of the Millcoe
Road system. Additional master pumping stations would be
required at the intersection of Lone Star Road and Monument
Road; and at the intersection of Monument and McCormick
Roads. It is estimated this system would require 34 pumping
stations, and 261,600 feet of force main ranging from 6-inch
to 54-inch diameter. 1In this system, 31,600 feet of 54-inch
force main would be required.

12) Alternative 10 - Spanish Point System

(a) Plant ILocation

The Spanish Point plant site is located approximately
500 feet east of Mt. Pleasant Road and just north of Mud
Flats Creek. Plant site elevations range from 10 to 40 feet
above mean sea level, and groundwater is high in certain
areas.

Treated plant effluent would be discharged through
14,000 feet of 48-inch force main, including 300 feet of
subaqueous line, extending north and west along Mt. Pleasant
Road and Fort Caroline Road, thence north through the Beacon
Hills area to the main channel of the St. Johns River. This
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routing was selected in order to bypass the large sand dunes
along the St. Johns River and the Fort Caroline Memorial.

(b) Pressure Manifold System

The pressure manifold system tributary to this plant
location would also be essentially a modification of the
Millcoe Road system, as was the Beacon Hills system. It is
estimated this system would also require 34 pumping
stations, including 4 master pumping stations, and 262,800
feet of force main ranging from 6-inch to 54-inch diameter.
In this system, 28,000 feet of 54-inch force main would be
required.

13) Alternative 1l - Quarantine Island System

(2) Plant Location

The Quarantine Island plant site is located on the east
end of the island, center point of the site being located
approximately 2,000 feet due west from the center of the
tyeir" between Quarantine Island and Reed Island on the
mainland. Road access to this site would be through Beacon
Hills, and would require construction of some 9,000 feet of
new roadway plus 800 feet of bridge across to the island.

The Quarantine Island site is a very low area, less than
10 feet above mean sea level, of poor foundation material,
and, as the area is surrounded by the St. Johns River, would
require special dewatering facilities, piling support, and a
considerable amount of sand fill to raise the plant site
perimeter road and the area within to elevation 10 feet
above mean sea level. This elevation is considered the
minimum safe elevation above high water for building
construction. Because of the proximity of the river, the
perimeter slope of the sand fill should be covered with
riprap to a depth of two feet.

The plant effluent pumping station required at all other
locations, except the Beacon Hills site, could be deleted
and the 48-inch pressure outfall replaced with a 60-inch
gravity line. Plant effluent would be discharged through
2,200 feet of this 60-inch line, including 1,200 feet of
subaqueous line, north to the main channel of the St. Johns
River.

(b) Pxressure Manifold System
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The pressure manifold system tributary to this plant
location would essentially be a modification of the Millcoe
Road system. An additional master pumping s