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WATER QUALITY AND RELATED STUDIES,
JACKSONVILLE AREA, FLORIDA
By
Roy W. Fairchild and Gilbert W. Leve

ABSTRACT

Since 1960 the U, S, Geological Survey, in cooperation with the city
of Jacksonville, has made studies of the water resources in the Jacksonville
area., Several studies made by the Geological Survey have dealt with the
water quality of streams. The Survey operates 10 streamflow and sampling
stations at various places on the St., Johns River, A water-quality monitor
on the St. Johns River at the Main Street Bridge récords hourly temperature,
dissolved oxygen, pH and specific electrical conductance of the water in
the river. The hourly and daily maximum, minimum and mean values of each
parameter are tabulated on a computer printout,

Studies are being made that will be useful to the planner when
selectiﬁg and monitoring sanitary landfill sites., Geohydrologic data are
presented on maps that will be useful to the planner in determining the
suitability of a site for sanitary landfills or septic tanks,

‘A comprehensive water-quality management plan is underway to identify
the quality of existing receiving waters before pollution. The Geological
Survey is sampling water from the.headwaters of eight streams in Duval
County to obtain water-quality information for the city of Jacksonville in

its pollution abatement program.



INTRODUCTION

Jacksonville, like many other cities in Florida and in other parts of
the Nation, has witnessed tremendous growth in population in the last few

decades, The population of Jacksonville increased from about 40,000 in Table 1

near here
1900 to more than 500,000 in 1970 (table 1). By the year 2000 its pro-
jected population is estimated to be more than 700,000 (fig. 1). Fig. 1
near here

As the population has increased and industries have entered the area
or have expanded, there has been a continual increase in the discharge
of municipal, industrial and domestic waste into the surface streams and
water-table aquifer, -

The U. S. Geological Survey has the responsibility of appraising the
quantity and quality of our water resources, of making interpretive studies
of areas of existing or ﬁotential water problems, and of engaging in research
in the field of hydrology and related sciences. Much of the work is a
cooperative effort in which planning and financial support are shared by State
and local governments and other Federal agencies. At present (1973) the U.S.
Geological Survey is making studies in the Jacksonville area in cooperation
with the city of Jacksonville Department of Public Works and the Jacksonville
Area Planning Board.,

This report presents a brief outline of the activities of the Geological
Survey in the investigation of water quality in the Jacksonville area. it
is aimed largely toward acquainting water planners and managers with the
types of data that are available for their use in meeting demands for
water supplies, Those studies dealing directly with water-quality problems, .

as well as those indirectly concerned, are discussed in the following pages.



Table 1. Population of Duval County, 1900-1970.

(U. S, Bureau of Census data)

Population

Year Duval County Period Percent Increase
1900 39,733

1910 75,163 ‘1900-1910 89.2

1920 113,540 1910-1920 ' 51.1

1930 155,503 1920-1930 37.0

1940 210,143 1930-1940 35.1

1950 304,029 1940-1950 ul,7

1960 455,411 1950-1960 49,8

1970 513,439 1960-1970 12,7

-
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Figure 1.

Population growth 1900-70 and projected trend to the
year 2000 for Duval County. '



Previous Investigations

Several studies made by the U, S. Geological Survey in the Jacksonville

area have dealt with water quality of streams. Goolsby (1965) showed that
acid industrial effluent was severely affecting the quality of water in
Little Six Mile Creek and the upper Ribault River. Reports by Anderson
(1972) and Anderson and Goolsby (1973) discuss the flow characteristics
of surface streams and the effects of flow on the quality of water in the
streams.

The geohydrologic characteristics of the aquifers in the area and the
quality of the water in them are discussed by Leve (1966), and Fairchild
(1972). The production and utilization of water.from the aquifers and sur-

face streams are described by Leve and Goolsby (1969).

STREAMFLOW

Streamflow Monitoring Stations

The Geological Survey operates and maintains six continuously record-
ing streamflow stations and two crest and discharge stations on the St.
Johns River and other streams in the Jacksonville area. The locations of
surface-water monitoring stations in the Jacksonville area are shown on
figure 2.

Flocd Prone Maps

One use of streamflow data is to determine areas that are suscep-
tible to flooding. The Geological Survey is presently (1973) mapping
flood prone areas in many parts of Florida. A segment of a map of some

of the flood prone areas around Jacksonville is shown on figure 3.

Fig., 2
near her

Fig. 3.
near her
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Segment of a map of flood prone areas in the




Flow Characteristics of Streams

The U. S. Geological Survey is studying the flow characteristics of
the complex river system at Jacksonville, Factors such as velocity and
direction of flow, daily discharge, effects of tide, wind, and rainfall
on the river have been investigated, The results of these investigations
are described by Anderson and Goolsby (1973). Time-of-travel studies
have also been made in the St. Johns River from Jacksonville to the ocean,

The quality of water in the St. Johns River and tributary streams
depends to a large extent on the flow characteristics of these streams,
The ability of the river to flush out polluted water is hampered by daily
tidal fluctuations. Waste material that enters the river may remain in
the vicinity of the outfall for prolonged periods of time due to the
effects of tidal fluctuation. At times, strong northeast winds, accom-
panied by abnormally high tides, may push the polluted water upstream a

considerable distance from its point of outfall,

SURFACE~WATER QUALITY

Continuous Menitoring

The U. S. Geological Survey is operating a water-quality monitor
on the St, Johns River at Jacksonville that measures.temperature,
dissolved oxygen, pH, and specific electrical conductance of the water

in the river.

=12~



The temperature of the water varies daily or seasonally with changes
in atmospheric conditions., It also may vary because of the influx of
pollutants from waste outfalls, The dissolved oxygen content varies with
changes in air temperature or barometric pressure or with changes in
other factors but it may also vary because of the influx of oxygen-consuming
organic and inorganic constituents from waste outfalls., The hydrogen ion
concentration or pH indicates the alkalinity or acidity of the water.
The pH may be related to several natural enviromnmental factors including
the types of soil or rock that the river flows through and the vegetation
in and along the river. It can also indicate the influence from municipal,
industrial and agricultural effluents. Specific conductance iﬁdicates the
amount of minerals in the water. Pure water has a very low specific con=-
ductance, usually less than or equal to 1 micromho per centimeter. Sea
water, on the other hand, has a very high specific conductance, about
‘50,000 micromhos per centimeter.
The water-quality monitor electronically analyzes the water from the
river at 30-minute intervals and punches the results into a special tape
which is then translated and stored in a computer to be tabulated later
as needed, Figure 4 is a flow diagram showing this sequenee of events. Fig. 4
near hers
Examples of the type of data obtained from the water-quality monitor
are shown in table 2 and figure 5. Table 2 is a printout of hourly values Table 2

. near hem
of each parameter from January 4 through February 11, 1971. It also

Fig. 5
shows the daily maximum, minimum and mean values of each parameter. Figure near he:
5 was constructed from the data in table 2 and graphically shows the daily

maximum and minimum values of each parameter.

=13~
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(Continued)

Table 2,

UNITED STATES DEPARTMENY OF THE INTERICR - GEOLOGICAL SURVEY — WATER RESOURCES DIVISION

PRIMARY COMPUTATIONS OF QUALLITY OF WATER DIGITAL MONITOR RECORDS

WATER YEAR ENDING SEPT. 30, 1971

FLA.

ST. JOHNS RIVER AT JACKSONVILLE,

02246500

SAMPLING DEPTH

XSEC~LOC

PARAM-CODE 00300

DISSOLVED OXYGEN(MG/L)

RT NO C1

VALUES AT INDICATED HOURS

12

11

10

MIN MEAN

MAX

DATE

5.6 * AM

6.9 2.2

1-04

Q!‘\N
.oop-

PM
AM
PM

T.2 5.4

1-05

0 OO OW ™
® 6 & 8 * 5 & * 8 o
OO~ ~®D
~OMMeNOMm
e o 9 6 8 9 o & o o
Ll ol o -1 o ]
MO MO OD mme iy
¢ 5 8 0 0 5 8 0 0 o0
L T L)
L st o R A
5 0 0 5 9 0 9 b o
L S Y
O ODOMN DO 0D
P 8 & © 8 0 0 9 o o
S~~~ O~©O©
NCOOOOND N~
® 4 % ¢ 5 0 0 9 ¢
MO OOOOM OO

mo—~—~m~uo
. o 0 9 .
~ o QQQQQOQN

NON~NMNPMNOQ© D
¢ ¢ & 0o 0 0 08 o 0
P00 W®®OD®O®O ®

QO‘F‘N*NM\NOF
* s @ 0
NFQﬁDQDFIﬂQ

R -NoWUR Rl o ]
. ® ¢ 0 0 00 0 e
~OWOOOOOMDO®
O MNP N-~
« ® 2 s % o 06 0 o
MO OON~ONMN
MO NCOVOOMD®
. R
OO OY S~
TFISYXYYEITIIX
- N W -UE - Y-W
~ (=4 o ~ ~N
0 . . . 13
~ ©® ~ ~ ®
” 0 - M~ o
. . . 13 .
~ M~ 90w
e ”m <+ ~ -
. . i . 4
@© « © -] o
0~ o o
(=] o (=] o -
[} ] 1 ] ]
-l -4 -t —+

-~ OY
o & ® 9 0 o 0 8 p o
Dmr N~~~

QOO‘OOO Oh\ﬂll‘:
.

BN ..

OONOOOOFOf
. g

e o & o
O WO B~~~

=omgoo®
N
P T

COmO NN
o« 8 & & 0 0 0 e 0
OO~~~

7.3

CONONO OO M
® & % s v 0 0
DN~~~

T.2

OO M®OWN O~
* & % 0 ¢ 2 0
DT~~~

Te2

-0#"-#7‘1!:6’—”\)0’\
0
@O~~~

Teb
7.5
Te5
T.5

ETXIXTEXIITIXE
<o a<do cOqa
L) o «© 0 L 4
. . . . .
© M~ ~ &~ M~
§ ¥ m O© O
Q Q . . .
~ ko~~~
E M (=] 0
. . . . .
[ ()] © @© ~

PO OO N~
» & 8 8 0 8 0 % 8 0
~OONOOMN~
NOOwmoN NGO
® & & 0 0 o ¢ » 2 0
MO~ OO~ O
NOOOOF#QFM
* ® 0 & * 8 0 0
FFFFOOOGOP

NOO~OMOE T
® 0 0 0 8 0 & o 0 o
~FOVOVOOVOOM
- DINON NN
* o 2 06 a4 s s 0 ¢
~MOVWOVYOOVOM

-|Q¢MU'\NO"‘OQ'
.
NOOOOOOOOO

onTIrnNno~nnooe
® 9o 0 0 s 0 0 0 o,
MOV OOOVOYOVOLW

6.9
6.4
6.5
6.6
6.6
6.5
6.1
6.4
6.6
7.0

T.0
6.6
6.6
64
6.7
6.4
6.2
6.3
6.7
6.8

NFFOQU\M‘\NF.Q
. .
FOOOOOOOOF

Mmoo~ O~NMN
L I I B O B )
~OOVVOOVO~~
EEXIXXIXELEEY
<adoC<e <o dn
o ~ v ¢ ©
. . . * .
~ 90 0 v~
+ ®m O o ¢
. 1 . . .
© v v v ©
<

A R Lo
A FNP P S

L L e L
N
Non®m® e~

Mo®C0 oMo
L
TP LR

MLLLL L LX)
.
LI

QOO DWW~
® ¢ 6 0 9 ® s o 00
PN MO

mrcoNoND©
A T

&0

WO md st NN O ON OO

8
7
8
7
8.

WO ONG O~
% 0 0 % 0 8 s o @
O OD®OEPD~-DD
QO sttt d Ny O M
® ¢ 9 3 * & & 0 s 0
0 00 T WM MM
Oooo~°~omm

“ o 0 @
FFOOQ&QP—FF
EFSFIXZTXLIITEIIY
EE-N - - -
~ © (=] o ]
. . . . .
~ © o M~ ™~
- ~ o -] o
. . . . .
~ o~ O~ &~ 0~
O - om0 N
. . * . .
«© «© © <« ©
- N m
NN NN N
i ] [} ] )
- e e e

8.0 8.0 8.1 8.2 8.1 8.1 8.1 8.0 7.8 7.5 7.3

AM T.9

Te1

7.1



L°9 1°9 L9
6°L 1L L°é
9°L S°L s°L
9°8 6°8 1°6
6°% s°s 1°9
oL YL €°L
L9 8°9 8°9
9°9 s°9 2°9
€*9 29 1°9
6°9 19 $°9
8°9 L9 9
€°L L 1L
0*L 1°9 ¥*9
17 8°9 L9
6°9 8°9 L9
€°L 2°L [ '
€L a°L o°L
s°L s°L y°L
9L 9°L s°L
L°L 8°L 8°L
8°L 8°L 8°L
8°L 6°L 0°8
AN Lt 8°L
YL 9°L 9°L
s*L 8L 6°L
L°L 6°L 8°L
1L L 9L
€°L S°L L°L
cL YL 9°L
1 €L YL

1 1t 01

H1d3Q ONIWVS

12461 *0€ °1d3S ONIGN3 dVIA ¥ILVM

8°L

8°L
8°L
6°L
0°*¢
9°L
9L
6°L
L°L
s°L
6

0°L
2L
8°L

1°L
€°L

L9
£°9

6°9
s°9
L°9

9°9

e°L

L°L
L°L
8°L
L°L
8L
1°8
9°L
L°L
0°8
8°L
9°L
8

207-238X

SQY0J3Y YOLINOW TVLII9IQ ¥3LVM dJO ALITVND dJO SNOILVINDWOD ABVWIYd

s°L
2°L
0°8

€°L
s°L
1°L
L*9
L°9

8°9
9°9
8°9
v°9
9°9
9°9
8°9
L°9
0°L
[ 3

9°L
9°L
L°2
L1
9°L
0°s
9°L
L°L
o°s
8°L
L6
L

PST

AVO 3137dWOINI NV ¥04 AYVHRAS AIvQ S3L1ON3Q =

1°L
6°L
2°L
9°8

¢ % & o 9 & 5 0 o s

AN OONE OO

N I N N Y S A Y VRV JV. 5. RV V- SV

~OoOVNONTOINN

9

.

oMo o
* o s
ofr~ ™~

QoNNS
* ¢ s 0
~orr~~

OO ON DO
~OYOO OO0 OO0

s e s @ o ¢ o * * o 0 s 0

S S N

O~ MNON~OT N

*
~

s

SYNOH O31vIIGNI LV S3NVA
00€00 300J)-WViYVd

1°L

SRS MOOOOOVV0D NN~

9 e 0 9 o 0

m»em—.nr:oohm-r NGO OOMNMG 0P
. [ ]
~e~~

s°L

<

1°L

FEM~OOOWONNO MONNNS~

MNP 0D P

% o s 0 0 0 0

0°L
S°L
s°L
s°8

6°9

$°L
9°L
6°8

YL
¥l
8°9
L9
s°9
1°2

MmO+ MTINNCON

N~ NSNS~ O~

-
LI I
~on~

MANNND
. " 0
~~~

-

310N

Wd
L)

Wd
WY
Wd
WY
Wd
L34
Wd
Wy
Wd
WV

Wd
Wy
Wd
RY
Wd
L4
Wd
Wy
Wd
Ky

Wd
HY
Wd
L1
Wd
Wy
Wd
WY
Wd
WY
Kd

* 0°L

L

69
L°9
0°L

€L

9°L
9°L
9L
YL
9L

NV3W

L°9
S°L
6%y
%°9

0°*9

1°9

%°9

€L
6°9
o°L
6°9
oL
NIn

(/9% INFOAXO G3AT0SS 10

SITTANOSNIVE LV U3AIY SNHOP °*1S

NOISIAIQ S3N0OS3IY YIAVM - AIAYNS TWI1907039 - YOIYIUINI 3H1 40 IN3IW1UVd3IA SI1VIS G3LIND

(penutauo))

6%6 0l1¥3d
L 11-
6°L 01-2¢
2°'6 60-2
6°6 80-2
s°L 10-2
1*L 90-2
€°L 60-2
s°L %0-2
€L €0-2
s°L 20-2
L*L 10-2
8°L 1e-1
0°s 0e-1
1°8 62-1
0°8 8z-1
0°8 2-1
XYW 31v0
10 ON 1Y
00594220
°C °Tqel



1°2 L°L L°L 8°L 8°L 8°L 8°L 8*L 8L 8*L L°L L°L Wy 8°L L°L 8°L 92-1
LoL JAY S 8L 8°L 8L 8°L 8°L 8% 8L 8°L L°L 9°L Wd

9°L 9L 9L 9°L 1L L°L L°L L*L it Lol L°L FAY] WY L0l 9°L 8L s2-1
LoL 1°L il°L L1 L°L i°L L*L L% LeL L°L LL L*L Wd

L°L i°L L°L 1L L°L L°L L1 L*L 1L L*L L°L L°L WY L*L L1 §°L 92-1
L6 i1°L L°L 1L L°L i°L L°L 8L 8°L 8L 8°L 8°L Wd

L°L 1L 1L AR IRFE 1°1 L°L Ll L°L L*L L°L LL WY LL L°L 8L €2-1
LL L°L 8°L 8L 8°L 8°L 8°L 8L 8l 8L 8°L 8°L Wd

8°L e°L LL 1L 8°L L°L 8°L L1 L2 1L 8L 8°L WY 8L 1L 8°L 2Z-1
8°L 8°L 8°L 8°L 8°L L1 L1 8% LeL 8°L 8°L 8°L Wd

8°2 8°L L°L L°L L°L i1°L L*L L°L 12 L 8°L 8°L Wy 8L L°L 8°L -1
L°L L°L L°L L°L L L°L L°L L*L iL°L L2 L°L 1%L Wd

L°L L°L i°L 1L L°L L°L 1L L*L L°L L°L L°L L°L WY L°L 9°L LeL 0z-1
L2 L°L L°L 9L %L 9°L Y 3 4L 9°L 9°L 9°L L°L Wd
L°L 9°L 9°L 9°L 9°L 9L 9°L 9L 9°L 9°L 9°L 9°L WY 9°L 9L L°L 61-1
9°L 9L L°L 9°L 9°L 9°L 9°L 9°L 9°L 9°L 9°L L°L Wd .
L°L [Ag % 1L 9°L 9°L 9°L 9°L 9°L 9°L L°L L°L L°L WY 9L 9°L L 81-1
LeL L°1 iL°L i1°L 9°L 9°L 9°L 9°L 9L 9°L 9L 9°L Wd
9°L LA S 9L 9°L 9°L 9°L 9L 9°L 9°L 9°L 9°L 9°L WY 9L 9L L1 L1-1
9L 9°L L°L 9L 9°L 9°L 9°L 9L 9°L 9°L 9°L 9°L . Wd

9°L L6 L°L L°L L°L 92 9°L 9L 9°L 9°L L°L L°L WY 9°L 9L L°L 91-1
L°L FAS N i1 L°L L L°L 9°4L 9L 9°L 9°L 9°L 9°L Wd

9°L 1L 9°L i°L L°L 94 9°L 9°L 9L 9°L 9°L 9°L WY 9°L 9L L°L S1-1
9L 1°L 9L 1°L L°tL L°L L°L 9°L S°L 9°L 9L 9°L Nd
9L 9L 9°L 9°L 9°L L°L L°2 9°L 9°L 9°L 9°L 9°L WY 9°L s°L L°L »1-1
9L PAS L°L L iL°L L°L L°L 9L 9°L 9°L 9°L 9L Kd
9°L 9L L*L 9°L L°L iL°L L°L L*L iL°L L*L 9°L 9°L WY 1L 9°L L°L €1-1
L4 L4 L°L iL°L L°L L°L Ll L4 9°L 6°L 9°L 9°L Wd
9L 91 9°L 9°L 9°L 9°L L*°L 9°L 9°L 9°L 9°L 9°L Wy 9°L 9°L 6°L 2i-1
9°L 9L 9°L 9°L 9°L L°L 9L 9L 9°L 9°L 9°L 9°L Wd

9°2 S°L 9 L 9°L i1°L 9°L L*L L°L L°L L2 L°L 9°L WY 9°L 92 Ll -1
L°L L°L L°L L°L L L°L i1°1 L L°L 1°2 1°L 1°L Wd

L°é L L6 L°L L°L 9°L L°L L°L 9°L L°L 1L 9°L Wy L°L 9°L L1 01-1
L2 1°2 i1°L i°L 9°L L°L L°L 1L L6 L*L L°L L°L Wd
L4 i°L L°L L°L L6 L°L L°L L°L L L°L iL°L 9°L Wy L*L 9°L L°L 60-1
9L 9°L L°L L°L i°t °L L°L iL°L L L°L L°L L°L Wd
9°L L L°L L°L L°L L°éL L°L Lt Lt L% L°L L°L Wy 1°2 9°L i°L 80-1
L°L 9°L L°L L°L L°L L°L L°L L°L L°L L°L L°L 9°L Wd

9°L 9°L 9°L 9°L 9°L L°L L°L L0 Lt L°L L°L Lt WV 1L 9°L L°L L3-1
L°L 1°L L°L 1L Lt L°L L1 i1 L°L L6 L°L L°L Wd

L°2 i°L L°L 9°L L°L L°L i1 1L L°L 12 L°L L°L WV 1L 9°L i1°L 90-1
L JAN L1°L L°L 1L i°L i1+ L6 Lt L°L L°L L Wd

%4 12 1L 1L L°L 1L L*L L°L Lt 8°2 8°L 8°L L1 L4 L°L 8°L €0-1
8°L 8°L 8°L 8°L 8°L L2 8°L Wd

WY = 8°L 1%L 8°L Y0-1
[4 11 o1 6 8 L 9 S Y € [4 1 NV3W NIW XVW 31v0
S¥NOH G3LVIIONI LV S3NVA
H1d30 ONITIdHYS 2071-238X 00400 300J3-WV¥Vd USIINA QYVONVLS)Hd 10 ON 1Y

1461 *0€ °*1d3S ONIGONI ¥VIA ¥ILVM V4 *3ITVIANOSHIVE AV U3AIY SNHOF °1S 00594220

SOY0I3Y¥ YOLINOW TVIIDICQ W3ILVAM 40 ALITVND J0 SNOILVINDWOD A¥VWIYd
NOISIAIQ S3J¥N0S3Y ¥ILVM - AIASNS TVIIT0TI039 - YDIYILANI 3HL 40 INIW1I¥VHIQ S3LViS O03LINN

(penuTauc)y) °*z °Tqel



8°L 6°L 6°L
8°L 8°L 6°L
6°1 6°L 6°L
8°L 8°L 6°L
8°L 8°L 6°L
9°L 9°L i°L
8°2 8* L 8°L
8°L 8°L 8°L
8L 8°L 6°L
6°L 6° L 8°L
6°1 6°L 6°L
0°8 6° L 6°L
6°L 08 6°L
6°L 6L 6°L
6°L 8% 8°2
8°L 8¢ 8°L
8L 8°L 8°L
8°L 9L L*L
8L 8% 8°L
8°L 8*L 8°L
6°L 6L 6°L
6°L 6°L 6°L
6°L 6°L 6°L
8°L 8L 8°L
8°L 8°L 8°L
8*L 8°4L 8°L
1% 8°L 8°L
L% L°L 8°L
Lo L°L 8°L
L°L i°L L°L
L°L L°L LeL

21 11 o1

H1d3G ONITdWVS

1261 %0 °1d3S ONIONI ¥V3A ¥ILVM

DOMDOOOOOO D;OQ;QOGOO‘GV‘
*

® o0 0 0 0 8 00

» 0 e 0

L N A A e N N S N o M M A N ML Y S M M A A

VOOV

o

VDTV ODOOVOONO

W 5 ¢ 00 0.0 00 00

207-33SX

SO¥033Y¥ YOLINOW TW1191CQ ¥31VM 30 ALITVAD 40 SNOILVINAWOID AdVWIdd

L L

LI » % o 0 s s o s 0

PO CC0O COCCODPOPOOO
L N N N O N S T N M A

oMM~
* e 0 0
~~ -

6°L
8°L
6°L
8°L
8L
8°L
8°L
8°4
8°L
8°L
8°L
L

IST

AVQ '3137dWOINI NV 403 ANVWHAS ATIVA SILONIA »

6°L

6°L
6°L
6°L
6°L
6°L
8°L
8°L
8°L
6°L
6°L

6°L

LY X
LN B 2
~~~

6°2

oo
o 0 o O
e~~~

* 0% o % s 8 0 0 b

WM E OO
R T M A Y A N

9

6°¢L

6°L
6°L
6°L
6°L
6°L
8°L
8L
6°L
0°8
8°L

6°L
6°L
8°L
6°L
8L
8°L
8°L
L°L
L°L
L°L

SYNOH G3LVIIONI LV S3INTVA

00%00 3Q0J-WVIVd

@®
»
~

CQCOCDOR O O
*® o * o o 0
X S S

* * s 0

~OOE 0RO
® 0 ® o 00 0
N N

DOMMOXOOCO COCCOONCOCO ®©
e % o s 0 0.0 8 0 ':

® e o 0 0 g 00 00

I e N N N o T S N M o o o I o Y S M

L L]

M e e e 00

VOO codoaMrDO® @
. 9 o * 6 9 0 0 0

N T M o o N N T M A S A

L L LY

N e e 0

$3TTIANOSHIVFE 1V ¥3AIY SNHOP

L]
~

" 6 09 0 0 o0 v e

MREANRENDOOOCC CONOMNMDDOOCO OCOTDONOCD®® ©

~ e o 0

e SNSRI NRR© SRS

:310N

Wd
14

Wd
WY
Wd
LA}
Wd
LAJ
Wd
WV
Wd
WY

Wd
Wy
Wd
WY
Wd
WV
Wd
nY
Wd
WY

Wd
WV
Wd
WY
Wd
WY
Wd
Wv
Wd
WY
Wd

(SLINN QYVANVLS)Hd

* §°L

6° 1
8L
8°2

6°L

8°L
8°L
L1
NV3NW

8°L

9°L

8L

6°L

8°L

L°L

L*L

LeL
L°L

N1n

NOJSIAIQ S32uNDS3Y¥ UILVYM - AJAUNS TVIIOO0T039 - ¥OIW3LANI 3HL 40 IN3WLYVL3Q S3ILVIS A3 LINN

(panuTiIUo))

°1s

0°8 aoIy¥ad
6L 11-2
6°L 01-2
6°L 6d0-2
6°L 80-2¢
6°L 40-¢
0*s8 90-2¢
0*8 S0-2
0°8 %0-2
6°L £0-¢
8L 20-2
6°L 10-¢
6°1 1e-1
6°L oe-1
6°L 62-1
8°L 8Z~-1
8°L L2-1
XVn 31va
10 ON 1Y
0069%220
AU LM



c916

09ss
oaLs
ovee
096¢€
o8ve
089%
0404
O¥%9
09ss
oy08

(¢74 13
GZeyl
08%6
08201
0809
08Yys
00%S
0829
09s9
0499

0%9s
0z¢e9
ocLL
0848
0006
02¢6
0896

09€1l-

08911
0%0s1

0¥9s1
00012
09191
09522
0z6L1
09261
09s¥1
00ZET
0966

09€01

0888

00801
0%L01

(4

009L

089S
Ovys
096t
0zZsy
008e
GY0s
0%y
080L
096S
096

oceolt
oZiLt
00801
09611
0029
09¢€s
02ss
0809
0029
026s

082s
0919
082L
0084
0z1s
0cse
0006
0v86
00801
[ 2:13 4

00291
oveel
09102
o9LI2
0%9L1
02602
004sT
002¢e1
02s01
09111

09s6

00021
00811

11

084S

oZLYy
089¢
000%
08Z%
096¢€
0%9¢
08sy
02¢€L
0429
o9L11

0%021
096L1
02141
00021
0899
oeLs
0985
0219
029
02ss

oozs
o48s
0989
o¥2L
089L
008L
08¥8
0216
0%001
00911

08841
09¢€81
00¥61
08212
09$61
o¥v02
02s91
02141
02601
09611

09501

Co¥y1
00Z€l

ot

H1d43Q ON1TdWYS

088 ¢ 000¢ 0892 0842 Cy92
0Zet 0%0¢ 0482 ou8e V3134
o9Le 091¢ ocLe 0892 [s3:1 X4
089¢ 082¢ 0262 0082 0082
096¢ 02s¢ 091¢ ozLe [+10) ¥4
0%0% QcLe 0Zse 0cee 0g2¢
089S 02Lly 082% 000% J09¢
080§ 00zZs 088y 0¥9% 09ey
0828 0269 08¥9 09¢9 08%s
09€L 0884l 0898 0086 0998
000€1 096€1 0%2el 088¢1 oziz1
088€1 09161 0Zs¥1 00%L1 0%081
04961 00%61 08961 o081 0¢ce9l
080s1 02€S1 0v9s1 08991 00%s1
osscl 0Zs¥1 0y8¥y1 oo0zZst 0y%el
0962 0096 00401 02€01 oszel
02s9 09€L 0y8L 0808 0098
09€9 [ 3473 0088 o¥96 0096
0489 089L 02s8 0%26 0806
0%99 09cL 0008 09L8 ovZe
0zss oz2Ls 0919 00%9 02s9
0zZes oeLs 02¢e9 0969 oozL
0009 09¢9 0y99 00¥L 096L
0089 080L ozLeL 0888 oz2Le
0889 0969 0914 0082 ozLs
ocelL oo¥L 09LL 0848 0846
oByL 0912 08yL 08921 0es8
096L 0261 0918 0898 02L6
0%y8 o¥y8L o8l 08ze 0%98
0896 0806 0826 0%26 0956
04801 00001 09¢e 09¢€6 0966
00821 08921 0901 0zstt oziet
02651 0yyy1 o9L21 02601 09111
oy891 08¥s1 0Zeel 08221 080€1
096L1 09481 0Zs+1 000€1 04901
08981 08891 02161 00%¢€1 o¥zet
09s81 02191 000%1 08921 00% 11
09tsl 09891 000¢€1 02601 08901
098¢l 0921 09601 o9Le 0%88
08811 0811 02101 02L6 %06
0C1€1 0z621 o¥y11 0966 0o0%6
02¢€11 o9oL1l 09s21 00911 00ZT11
02681 08881 08291 09691 08241
0Z6s1 ozL91 00081 O¥981
6 8 1 9 S
SY¥NOH 031VIIGNI 1lv S3INWA
2071-23s8X €6000 300I-Wvivd

TL6T *0€ *1d3S ONIGNI ¥v3A Y31vM

[o1:]:74

(744
ozse
0962
0z2e2
09¢ce
ocee
08y
0%0s
08c8
02s11

08291
00091
00%%1
08e11
08001
0894
0zZeo6
0zZ1e
0%001
oseL

09¢lL
0898
00801
0916
00401
0916
08901
0096
00211
04901

0Z191
o881l
009%1
00411
0¥9¢€1l
ogzot
0086
0yz9
0898
0v98

09401
00921

09s¢

091%
0912
'] 4
0892
009¢
09¢€e
089y
059y
0899
09L6

02591
ozZs¥1
0¥yl
08%01
0086
oZelL
09L6
09s8
0916
0889

oz2LL
02%6
00911
0896
ozZLol
09L6

00401
0z2ee1
08021

o¥291
092€1
08891
00021
00841
00801
0486
09¢g
0898
02es

0266
08211

0csy

009y
091¢
0ZLe
0ze2
088E
049¢
096%
09Ly
0969
000L

00%11
09¢ey1
089¢1
oves
0098
09s9
09¢€8
008L
[24]
0049

ocsL

0496

09€11
0901
00811
09101
08821
002Z11
0Zsel
09¢€l

00981
08861
o¥861
091
09sL1
09611
00011
0958

0988

0%29

0%001
09901

[s7439

080s
02s€
088¢
a4
(34 44
0%t
00%s
091s
09LL
(478

08921
0916
0c101
o8zl
0%29
o¥8s
0969
080L
0ozL
0909

0889
0048
0%86
0486
09L01
0eLot
04921
oy021
00091
0y9¥%1

0ct102
oo%L1
a»012
09191
09€61
02¢el
00221
0%98

09s6

Oy %8

02e01
04901

WY

Wd
L34
Wd
WY
Wd
WY
Wd
WY
Wd
WY

Wd
Wy
Wd
NY
Wd
Wy
Wd
Wy
HWd
RV

Wd
Hy
Rd
Wy
Wd
WY
Wd
WY
Wd
Wy

Wd
Wv
WNd
Wy
Wd
Wv
Wd
L4
Wd
WY

Wd
WY
Wd
WV %

92¢s

96L¢
T1L€€
100%
2066

8el6

08181
0982t
218L
0881

910L

8969
€658
€588
¥1v%6

1S 281

0s6%1
0€€91
089s1
06811
08101

06021
00€s1

NV3IW

ugye

0%y 2
ozee
[*]:741
o%0%

096S

0916
080L
1743
143
02ss

002s
0089

091L

0806

09¢01
09901
08201
0008
0oese

0888
9LO1

NIW

({ SOHWOYIIW)IIINVLINGNOD

“VId *ITILIANOSNIVE AV ¥3AIY SNHOP °LS

SQU0J3Y¥ YOLINOW TVI191Q ¥3LVM 30 ALITVND 40 SNOILVINAWOD AUVWI¥d
NOISIAIQ S3JUN0SIY WIIVM - AJAUNS TVII90T039 ~ UOIYILNI 3HL 40 INIWLBVHIC SILVIS GILINA

(ponuT3uod)

091071 9 -1
08%9 6Z-1
0zsYy »T-1
0998 €g-1
0z2es 2e~1
08941 12-1
08961 0z-1
ovoL1 61-1
08221 81-1
08911 L1-1
0%0C1 91-1
0496 sT-1
00911 »1-1
00811 €1-1
088zl 2T-1
00091 -1
00012 01-1
000€2 60-1
og2te 80-1
C9si1 L0-1
[ 220 90-~1
04%8L1 GJ-1
09661 $0-1
Xve 31iva
10 ON i¥
60694223
*z @Tqel



' ust

AvG 313WIWOINI NV ¥0d AYVAWAS ATIVG S31O0N30 = 3310N
000€2 G0 1¥3d
Wd
o2z 021e 09s¢e 09Le 026¢€ 080V WY * S6%¢ 0%9¢ 080% 11-2

096¢ 09s¢€ 08¢ 0%0¢€ ozé6z [134°14 000¢ 09¢e 008¢€ 0y8¢ 0y0%y 08y Hd
082y 096¢ 09s€ 17437 080¢€ 0882 0882 110743 08Z€ 008¢ 091% (17434 WY 195¢ 0082 0Y%Y o1-2
09ty 082y 096¢ 089¢ [11:3 4 oyye 09L¢ 000% 08yYy 008y 0%0s 0zes Kd
(2424 0918 008y 095y 00Z¥ 088€ 0%8¢ 00Z% (1244 089Yy 091s 0zZ1s Wy €EYY ()443 0zss 60-2
009s 0829 0429 0219 0Z€S o2Ls 00%9 000L Q0¥ 0426 00901 09601 NWd
09L21 09L11 02611 0006 0828 08%9 0009 0965 0829 0969 osve 0z16 WY 1261 02¢s o9L21 80-2
0266 0%%01 09901 avy6 0268 0¥88 00%L 082l 082Zs ooss ozell 00%2T Wd
oeLel 0%0+1 082yl 08421 00001 0958 0ZeL 0899 0959 0489 008L 0896 WY 0%l6  09s9 08241 10-¢
08%01 0%801 09611 02501 o¥zZol 09s8 o2LL 02e9 0099 09€L ozel 02101 Wd
ovZ11 0y911 o9Ltt oyyZl 0zZ601 0961 oYeL 0%09 ovys orys 089S 00%9 WY  €££88 09ts 0Ceel 90-¢

0v89 0y 06 0086 09€01 o%¥901 04211 0096 0928 0zZsL ozZLL 0098 0898 Wd
0zZ111 00%El 02181 08%S1 09691 08841 00211t 00911 000€1 08%9 0959 0021 WY  02£01 0219 09591 $0-2
0421 00%L 08911 091¥1 00991 088s1 ozisl 009¢1 08est 0Y9L 09L8 0006 Wd
ogzel 00891 08981 08481 0960¢ 09112 08z81l 096€1 0%911 026€1 0269 ocLL Wy (74191 0289 J961¢ %0-¢
0806 oziel 00241 08291 02¢91 00281 00%L1 08091 Ovy¥1 ogzyl 00¥%6 09T0T Wd
[ TAR oveel 09LY1 02681 09691 09141 088s1 008€1l 0y911 oele 0912 0919 Wy 02vel 089% 08481 €3-2
09s% oz1s 09L9 0%08 09€6 08201 09¢11 0%201 0vy8 0099 089% 002y Wd
(3447 (7433 09¢s 0089 oozse 0888 (741} 0098 ozZiL ozLY 09¢€ 084 WY 1129 o8ze 09eT1 20-¢
ozel oele (11414 ozee 13444 09¢s 089s 0%0L 00C9 ovey 09€€ 0842 Wd
0081 ocLl 0961 09se 091¢€ 049¢€ oz1y Q21s 00ey 00%¢ ocee 0891 WY  96%t oes1 c%0L 10-¢

Oby1 00%1 09¢1 0%yl 0091 02¢ee 0sL2 0%0¢ 026t 0zZ1ie 08%2 o261 Nd
0981 0951 0891 0261 0802 000¢ 09L¢ 09sY 000s oy8y 009¢ 000€ Wy  1E92 02€1 (744 1€-1
0%22 0%81 0481 0912 og9e 080¢ ozsy 0Zss 0»29 0889 026S 091s Wd
oY 0y o9Le 080¢ [} 44 000% 080% 0919 ozZLs 0886 o¥¥ 11 Oye11 0%Z6 Wy 61¢ES 0981 2428 ¢ oe-1
08%9 026% 095y 0cee 008€ 0y9y 0029 0088 09101 08%11 ov¥ZI1 0088 Wd
0919 0Bey [1r4% ocLe oZLe 091¢ 0Z6¢ 088S o%¥L 09€8 08201 0Z101 WV ZEE9 09s¢ 08%11 62-1
02¢d 091s 091% 11443 009¢ 09¢y 09%s 04991 0966 0%801 09411 08911 Wd
GOv6 0489 008y 09L€ ozle 4243 oy8¢e [+2 147 oseL [1244] 0896 02601 WV 6SL9 080¢ 09L11 8z-1
C9L6 0804 00%S 002y 00%¢€ 089¢ ozLY 0809 096l oze6 oclLe 09L0T Wd
08%6 08¥L 0%0¢$ 096€ 080¢€ 0492 0262 009€ 0y 8y 00%9 008L Ov¥8 WY 5219 0492 09L01 1z-1
09101 09¢8 00%9 0%0% 000% (11:3 4% ocLe 02LYy 0809 oyZL ozZé6lL 0916 Wd
21 11 ot 6 4 L 9 S A4 € [4 1 NVINW NIA Xve 31va
SYNOH G31VIIGNI AV S3INTWA

H1d30 INITdNYS 2071-33s8X $6000 30QDI3-WVYVd ( SOHWOYI 1K) 3INVLIINANOD 10 ON 1Y
16T *0€ *1d3S SNIOGNI UV3A U3ILVM *Yid $3TTIANOSHIVE AV ¥IAIY SNHOF ° LS 00594220

$G¥023Y¥ YOLINOW TVLISI0 ¥ILVM 30 ALITIVND 40 SNOIAVINDWOD AY¥VWINYd
NOISIAIG S32¥N0S3IY¥ ¥YILVM - A3A¥NS TvII901039 - ¥IITWIANI 3HL 30 AINIWLYVEIA SILVIS 031INN

(penut3uocd) °Z 2Tl



(X319
v
o |
W n st
X 4
Y
1aST+
g w
W
% 2 16,54
wo
- i
O asd
i ‘0.0T' 1
W
[ L
=3
X
0 & o, A
L]
o I
201+ . .
% S
2 3 ot
-
5 .
\501-
8o 4—/’;—__“\¢//,—_—\\—__-
z N
75 o~
ooor »
'C,' atj000T
S
] é:, 130007
2 v
2 . igeeet
o k&
\Y
wn
O fesoT
g3
[
8 %50.0" ‘
n ' 4+ , ' 4 + } |
5 o "5 ao as Jo 5 lo
JANUARY 197 FEBRURRY /97/
Figure 5., Graphs of daily maximum and minimum temperature,

dissolved oxygen, pH and specific conductance of
water in the St. Johns River at the Main Street
Bridge in Jacksonville from January 4, 1971 to
February 11, 1871. 16




Figure 6 is a graph showing the temperature, dissolved oxygen, pH,
and specific conductance of the St. Johns River at the Main Street Bridge
at Jacksonville for the period August 23, 1968 to September 5, 1968, The
four parameters vary with changes in atmospheric conditions and tidal
fluctuations,

As shown in figure 6, the first several days (August 23-28, 1968) of Fig. 6

near here
the specific conductance record illustrates the variation in water
quality. This variation in quality is directly related to the tidal cycles.
The maximum and minimum specific conductance is about the same for each tide
cycle, indicating stable flow conditions. On August 28-30 brisk northeast
winds caused unusually high tides which pushed salt water farther upstream.
The maximum specific conductance of water in the river at the Main Street
Bridge on August 29 was 27,000 micromhos per centimeter. On August 29,
30, 31, and September 1, about 17 inches of rain fell in the area and
flushed the salt water out of the streams in the Jacksonville area. By
September 5, fresh-water outflow reduced the conductivity to less than
500 micromhos and no tidal variation was apparent.

On August 23-28 the dissolved oxygen reached a daily minimum at high
tide and a daily maximum at low tide. The magnitude of the change is more
than would be expected due to the small change in salinity. This is
explained as follows: on the ebb tide water is flushed downstream and the
fresher water from upstream is present at the Main Street Bridge at low
tide. The river alsc receives domestic and industrial wastes and a major
part of this waste enters the river downstream from the Main Street Bridge,
generally during ebb tide, lowering the oxygen content. During the next
flood tide this "polluted" water is forced back upstream past the Main

Street Bridge.
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During August 23-26 the pH was highest at low tide, indicating that
the pH of the fresh water from upstream is higher than the pH of tidal
water. The pH increased to a maximum of 8,0 during the period when specific
conductance was high, probably because of the influence of sea water (the‘
pH of sea water is 8.1 to 8.4), The decrease in pH to about 6,8 on September
4 and 5 evidently reflects the fresh-water runoff from swamps and tribu-
tary streams,

The temperature record (fig. 6) illustrates the accompanying weather
conditions during the time span August 23-September 5, 1968, The weather
became cloudy and cooler about August 27 followed by heavy rains on August
29, 30, and 31, On these days the water temperature dropped about 6.5°C

(12°F). After the rain stopped the temperature began to rise slowly.
Point Sampling

The Geological Survey samples and analyzes water from several
locations in the St. Johns River and tributary streams at Jacksonville.
Analyses of water from streams in the Jacksonville area are listed
in table 3. Also listed, among other constituents, are quantities of Table 3
near here
phosphorus and nitrogen, the most common nutrients used as pollution
indicators. The nutrients are usually associated with organic solids
which enter the river stream by both man-made and natural means., Phos-
phorus is a component of sewage and is always present in animal metabolic
waste (Hem, 1970, p. 184)., Nitrogen can occur in any of several oxidation

states, many species of which may occur in water that contains organic or

industrial waste.
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Dissolved Oxygen and Salinity Profiles

At various times the Geological Survey has made lateral and verti-
cal profiles of one or more quality-of-water parameters in the St. Johns
River and tributary streams under various conditions., The quality of water
in the streams at Jacksonville varies both laterally and vertically because
of tidal and climatic conditions, the physical characteristics of the

channels, and man-made influences.,

near

Points on streams where the water has been tested for dissolved Fig.
oxygen content are shown on the maps on figures 7 and 8. The quantities
of dissolved oxygen shown on the maps are from data collected in October,
1966 and in January, 1967, Under average stream conditions the stream Fig.

near

must contain at least 5 mg/l of dissolved oxygen to support a varied
fish fauna in good condition (Federal Water Pollution Control Administration,
1968). As shown in the figures, the dissolved oxygen value in some of the
small tpibutary streams was below 5 mg/l,

Both lateral and vertical salinity profiles have been made in the
river at different seasons of the year to determine the extent of salt
water-fresh water stratification and also the extent of upstream movement
of salt water during vérious segments of the tidal cycle and under different
climatic conditions. Such profiles are useful in determining the length of
time required for salt water to move in or out of the river and in deter-
mining the waste-assimilation capabilities of the river at various seasons

of the year and at various locations on the river.
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URBAN HYDROLOGY STUDIES

Sanitary Landfills

The effects of solid-waste disposal are being studied throughout
the county. Landfills could have an adverse effect on ground and sur-
face water in the vicinity of landfill sites by leachate from the landfills.
As shown diagramatically in figure 9, if the landfill site is in Fig, 9
near here
permeable material or if the water is too close to the surface the leachate
can move out of the landfill and into the surrounding ground and surface
water, However, if the site is underlain by impermeable materials and
the water table is below the base of the landfill the leachate is.confined
to the immediate vicinity of the landfill and the danger of pollution of
the ground and surface water is minimized,
Some of the geologic and hydrologic factors to be considered in se-
lecting a landfill site are:
1) The permeability of the subsurface material.
2) Depth to water table and water-bearing zones (the aquifers).
3) The type and thickness of underlying materials between the
base of the landfill and any underlying aquifer.
The Geological Survey has investigated the geologic and hydrologic
conditions at two proposed sanitary landfill sites at Jacksonville. One
is the Crystal Springs site and the other is the 0ld Plank Road ‘'site, both
shown in figure 10. A test boring was made at each site to determine the
type of subsurface material, the depth to water table and depth to the
underlying "rock" aquifer, The test boring at Crystal Springs Road site Fig, 10
near here

penetrated mostly silt and plastic clay from land surface to a depth of

165 ft. (fig. 10).

-2
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At the completion, the boring hole did not yield water, indicating that the

silt and clay are impermeable. The impermeable silts and clays would restrict

the downward movement of leachate and there would be little danger of con-
taminating the water in the surficial aquifer. The test boring at the
01d Plank Road site (fig. 10) penetrated fine sand and silt from land sur-
face to about 6 feet and then coarse silty sand to 35 feet., Below 35 feet
the boring penetrated mostly coarse sand, shell and limestone to a depfh
of 85 feet. At the completion of drilling the water level in the boring
was 12 feet below land surface, The permeable coarse sand and shell below
35 feet are a part of the sh;llow-aquifer system and leachate from a land-
£ill can move into the aquifer and contaminate the fresh water.

In addition to investigation of hydrologic and geologic conditioms at
landfill sites, the Geological Survey is monitoring the quality of water
near the active municipal landfill at Imeson Airport (fig. 11). The muni-
cipal landfill is at the edge of a large pond which is hydraulically
connected to the regional surficial aquifer., Some of the solid waste is
deposited below the water table and leachate from the landfill directly
enters the surficial aquifer, the pond, or through the pond into the
surficial aquifer. Water samples were collected both from shallow wells
that penetrate the surficial aquifer in the vicinity of the landfill and
from the pond. The samples were analyzed for bacteriological content,
common chemical constituents and various trace metals to determine the
type of leachate from the landfill and the distribution of the leachate

in the receiving waters.,

2T -

Fig. 11
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Analyses of water from both the shallow aquifer and the pond collected
on January 11, 1872 (table 4) showed a higher bacteriological and mineral Table u4
content than normally would be found in these waters in this area. This nean her
indicates that both the ground water and surface water in the vicinity of
the landfill are being affected by leachate., However, some of the analyses
are anomalous. For example, the coliform count and mineral comnstituents
were lower in water from some of the wells close to the landfills than
in water from some wells farther away. In addition, most of the con-
stituents whose presence commonly indicate the existence of leachate
were low in all samples., The landfill has been in operation for only 3
years, not long enough for the leachate to completely saturate the sub-
surface material and it is possible that none of the constituents of
diagnostic value will be detected for years.

Collecting additional samples of water from these wells, particu-
larly the ones farthest away from the landfill, over a period of many
years may help in determining the extent and nature of the leachate and
also in determining the average long-term chemical composition of natural
ground water.

Water Quality Management

The Geological Survey in cooperation with the Jacksonville Area
Planning Board is investigating the hydrology of the area. The studies
include the flow characteristics of surface streams, identification of
the aquifers, movement of ground water, quality of water, and the rela-
tionships between surface and ground watef. These data will be useful in
the preparation of a comprehensive water guality management plan for
Jacksonville. This plan can be utilized by planners to determine methods

that will maintain and improve the quality of water in the area.
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Maximum limits of concentration of various constituents in water have
been establishéd by both the Florida Department of Pollution Control and
the City of Jacksonville Bio-Environmental Services (Table 5). When the Table 5

' : near here
concentration of the constituents shown on the table are exceeded the water
is considered by these agencies to be polluted. As shown on the table,
the acceptable concentration or level of numerous parameters, dissolved
oxygen, temperature, specific conductance and pH depends on the natural
background quality of the waters being mixed. The natural quality of
water is the quality before it mixes with industrial or other man-made
effluent. The natural quality of both surface and ground water can vary
considerably in an area. For example, a deep aquifer may have a higher
chloride content than a shallow aquifer., It is therefore important
to know the areal and vertical variations in natural quality of the
receiving waters (waters receiving effluent) to determine the extent and
degree of pollution throughout the area.

The Geological Survey is investigating the chemical quality of
surface and ground water throughout the Jacksonville area., Water samples
are being collected from selected wells and stream sites and are being
analyzed for chemical, physical, and bacteriological constituents. These
analyses will help to determine areal and depth variations in chemical

quality.
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Table 5. ' Water Quality Standards for Class I - Class V Waters
Esta§11§hed by the Florida Air and Water Pollution Control
Commission and the city of Jacksonville Bio-Environmental

Constituents

Fluoride

Chloride

BOD

Temperature

Dissolved
Solids

Snecifilc
conductance

»H

Radioactive

Substances
(Gross Beta

Services.

Linits
Class I - 1V
Shall not exceed 1 4-1 6 ug/1 F

Fresh water shall not eXceeG
250 mg/1

Brackish or saline shall not
increase 10% above background

Shall not be depressed below
4,0 ppm (unlzss background
indicates unpolluted background
is less than 4.0)

Not to be altered to depress
DO below 4.0 ppm

Shall not be increased over
background

Shall not exceed 500 mg/l as a
monthly average or more than
1000 mg/1 at any time

Shall not be increased 100%
above background or over 500
micromhos/cm in fresh water
streams

Shall not vary more than 1.0
unit from normal background
or less than 6.0 or more than
8.5 except when background
varies above or below these
levels

Shall not exceed 100
micromicrocuries

on known absence

of Strontium-90

and Beta emitters)

Cyanide or
Cyanate

None detectable
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Class V

Sufficient to be
aerobic (not less
than 1.0 ppm,
averace of not less
than 2.0 ppm)



FUTURE STUDIES

The programs carried out by the Geological Survey in the Jacksonville

area are problem-oriented. They supply planners with the technical infor-

. / :
mation necessary to manage the areas water resources in such a way that

conflicting interests can be satisfied. The existing monitoring networks

have gone a long way toward assisting in accomplishing this goal. How-

ever, much work is yet to be done, Some additional studies that could be

undertaken in an effort to more fully appraise the water resaurces in the

Jacksonville area are:

a)

b)

c)

d)

Expand the present water-quality network to define the
quality characteristics of water resources in the area,
particularly to obtain more complete data on the quality
of surface water in tributary streams,

Monitor ground and surface water conditions in the vicinity
of additional sanitary landfill sites to determine the
effects, if any, of sanitary landfills on the quality of
water,

Make short-term and detailed time-of-travel studies on the
St. Johns River and its tributaries, particularly those
where surface-water reservoirs might be constructed.

Study the effects of urbanization on runoff increase the
number of stage and discharge stations in small drainage

basins where urbanization is expected to occur,
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Table 5., (Continued)

Constituents Limits
Class 1 - IV Class V
Conper Shall not exceed 0.5 mg/1
Zinc Shall not exceed 1.0 mg/1
Chromiun Shall not exceed 0.5 mg/1 hexavalent

Shall not exceed 1.0 mg/l total
Cr in effluent discharge

Shall not exceed 0.05 mg/1 total
Cr after mixiang in strean

Phenolic tyne Shall not exceed 0.001 ng/1
compounds (as

phenol)
Lead Shall not exceed 0.05 mg/l
Iron Shall not exceed 0.30 mg/1
Arsenic Shall not exceed 0.05 mg/1
0ils and Shall not exceed 15 mg/1 or no
Grease visible 01l be present to cause
taste and odor
Odor Threshold odefr nuwber not to '~ Shall not interfere
exceed 24 at 60°C as daily with designated
average use
Bacteriological
Quality
Coliform Shall not exceed 1,000 ml as PN
group or MF nor to exceed more than
20% of samples examined during
any month

Shall not exceed 2,400 per 100
ml on any day

(Class II - Shall not exceed 70
per 100 ml nor more than 10%
of samples exceed 230 per 100 ml)
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