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INTRODUCTION

The chemical quality of surface water in Florida differs widely, both
in composition and in concentration of major ions. The nature and
concentration of ions in solution are influenced by many interrelated
factors, including the chemical composition of rainfall and also the
reaction of water with soils, bed materials, decomposing organic matter,
and surficial rocks. In addition, variations in streamflow, activity of
aquatic organisms, and the input from artesian springs, industrial and
municipal waste-loadings, and agricultural runoff are also important
factors.

Definition of the major ionic patterns, both under varying
streamflow conditions and from place to place, provides insight into the
impact of environment on the chemical quality of surface water in
Florida.

This report (1) portrays inorganic chemical quality characteristics of
Florida’s streams and delineates broad regions of the State where
stream waters are of similar chemical type (ionic composition) during
low flow; and, (2) correlates chemical quality of surface waters with
changes in streamflow and with certain natural and manmade
environmental influences. Similarly, Rainwater (1962) in an earlier
report presented a generalized map portraying the prevalent chemical
type of water in major rivers of the United States.

The material presented herein should provide the reader with an
understanding of some of the regional differences and dynamic aspects
of surface water quality in Florida, useful for sound management of the
State’s water resources. In addition, the information should aid in
determining areal coverage, frequency, and required types of analyses
for a Statewide chemical-quality-sampling network rep ive of the
differing hydrogeochemical environments in Florida. This map report
constitutes a phase in the portrayal of inorganic chemical quality
information for Florida on a regional basis.

AREAL PATTERNS OF CHEMICAL QUALITY
DURING LOW STREAMFLOW

Broad areas in Florida within which water in most of the streams are
of similar chemical type during low flow are delineated on the large
map. In this report the streams are divided into five chemical types,
based on predominant cations and anions expressed in milliequivalents
per liter. As discussed by Hem (1970), a classification of this nature is
designed to convey general information and cannot be expected to be
exact or precise. However, the classification provides a basis for the
grouping of waters closely related chemically.

Once low-flow chemical type is established, it is possible to discuss
environmental influences and variations in water quality with flow and,
thus, develop an understanding of some of the dynamic aspects of
inorganic surface water quality in Florida.

The analyses used in this report are of water samples collected from
1940 through 1967. Examination of long-term chemical data for

1 d no significant changes in water-quality

T

1 streams
characteristics. Low flow, as defined herein, refers to the lower 25
percent of flow based on the flow-duration data of Heath and Wimberly
(1971).

A water-quality diagram portraying the prevalent chemical type of
water during low flow in selected Florida streams and canals is given in
figure 1. Low-flow chemical analyses are plotted as percentages of
indicated ions expressed in milliequivalents per liter. This figure
illustrates the basis for the chemical typing used in this report and
provides a means of indicating (1) similarities and differences in the
composition of various waters and (2) mixtures of specific chemical
types. As noted earlier, delineation of the five chemical types is based
on predominant cations and anions, recognizing, however, that
chemical types are gradational and classifications and boundary
placements are somewhat arbitrary.

The five chemical types are described in terms of the dominant
cations and anions, as follows: (A) calcium and magnesium bicarbonate
type, (B) sodium bicarbonate and chloride type (C) mixed type, -no
dominant cation or anion, (D) sodium chloride type, and (E) calcium
and magnesium sulfate type.

For this report, more than 350 low-flow chemical analyses,
supplemented by knowledge of the surficial geology (Vernon and Puri,
1964), drainage basin divides, areas of significant ground-water inflow,
and areas of waste loading, were utilized in preparation of the large map
and in the delineation of boundaries. The regional distribution patterns
and placement of boundaries separating areas where water is of
different chemical type are of necessity generalized. The differences in
prevalent chemical type at low flow are related to environmental
influences.

— THE CHEMICAL TYPE OF WATER IN FLORIDA STREAMS

RELATION OF ENVIRONMENTAL INFLUENCES
TO CHEMICAL TYPE

A water-quality diagram portraying the chemical composition of
water representative of several natural and manmade sources
influencing chemical quality of water in Florida’s streams is illustrated
in figure 2. Limits are established from chemical analysis of water from
specific source environments. Sources illustrated in figure 2 include
fresh water from the Floridan and Biscayne carbonate aquifers (I);
paper-mill effluent (II); municipal effluent (III); saline water from the
Floridan aquifer (IV); phosphate industrial effluent, agricultural runoff,
and water from gypsiferous aquifers (V); and bulk precipitation
(rainfall plus dry fallout) at Ocala (VI). The precipitation composition
represents that of the central Florida karst region and should not be
extended arbitrarily to other parts of the State.

The prevalent chemical type of water during low flow (as portrayed
on the large map and in figure 1) may thus be related to the chemical
composition of end-member sources or mixtures of water from several
sources.

As noted by Stringfield (1964), surface water and ground water are
closely interrelated in parts of Florida. The quality of surface water is
influenced by the quality of ground water where the aquifers are at or
near the land surface, where the sampled sites are downstream from
first- and second-magnitude springs (large map, locations after Ferguson
and others, 1947) or where streams are influenced by upward
ground-water movement along fractures and fault-controlled spring
lines. A first-magnitude spring has an average flow of 100 cubic feet per
second or more; a second-magnitude spring has an average flow of 10 to
100 cubic feet per second. The chemical character of water in many
streams in Florida during low flow approaches that of water in the
contributing aquifers, of waste discharged to streams, or a combination
of both.

Referring o the large map, water that is dominantly of the calcium
and magnesiam bicarbonate type (A) is associated with (1) Tertiary
(Eocene through Miocene) carbonate terranes constituting the Floridan
aquifer in central, north-central, and northwest Florida, (2) late
Tertiary ‘(upper Miocene) - Quaternary carbonate terranes constituting
the Biscayne and shallow aquifers in south Florida, and (3) first- and
second-magnitude springs having calcium and magnesium bicarbonate
type waters derived from the Floridan aquifer. The water is generally
alkaline and is moderate to high in mineralization and hardness.

Water that is dominantly of the sodium bicarbonate and chloride
type (B) is of small areal extent and in several places contains paper-mill
effluents. This water is generally alkaline, soft, and high in
mineralization, color, and organic matter. Some soft natural sodium
bicarbonate and chloride water, low in mineralization and color, occurs
in the western Panhandle and in a small area of central peninsular
Florida.

Water containing no predominant cation or anion is considered to be
a mixed type (C). Water of this type is associated with noncarbonate
terranes and is generally upstream from springs and alkaline
ground-water inflow. With some exceptions, this water reflects the
chemical characteristics of rainfall, soils, and decomposed organic
matter in natural swampland areas. In several areas, including parts of
southeast Florida, the water is associated with municipal wastes high in
mineralization, and may contain high concentrations of chloride,
sulfate, and nitrate. Water of this type may also result from the mixing
of calcium and magnesium bicarbonate water and sodium chloride
water.

Water that is dominantly of the sodium chloride type (D) and also
relatively highly mineralized is associated with (1) saline water in the
low-lying coastal areas of tidal and estuarine environments (2) saline
water that has moved upward from the Floridan aquifer along fracture
and/or fault traces (note on large map the northwest-trending spring
line that parallels the St. Johns River in east central Florida, with
several springs having sodium chloride water), and (3) agricultural
runoff and industrial and municipal effluents.

Sodium chloride type water that is low in mineralization is associated
with upland swamp areas, and it also occurs in the western Florida
Panhandle. Water in the Panhandle streams generally contains a
relatively high percentage of silica, which in several places constitutes
more than 40 percent of the dissolved solids.

Water that is dominantly of the calcium and magnesium sulfate type
(E) is associated in several places with industrial effluents and
agricultural runoff. The industrial wastes are generally highly
mineralized, acidic, and contain a high concentration of phosphate,
sulfate, fluoride, and nitrate. The Alafia and Peace Rivers, which drain
phosphate mining areas in west-central peninsular Florida, are prime

examples. In addition, in water from several Florida streams the
percentage of magnesium and sulfate exceeds that of a straight-line
mixture of ground water from a limestone terrane and sea water. This
magnesium and sulfate water may be derived from agricultural runoff,
or it may result from discharge from gypsiferous aquifers.
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CHANGES IN CHEMICAL QUALITY ACCOMPANYING
CHANGES IN STREAMFLOW

Changes in chemical character of water from selected Florida streams
and canals, as represented by high versus low flow chemical analyses,
are presented in figures 3 and 4. In general, concentration decreases as
streamflow increases. The individual analyses shown in figure 3 are
considered to be rep ive of general and high-low flow conditions
at the sampling site, on the basis of a detailed survey of data for
1940-67. These analyses reflect extreme chemical-quality conditions.
Analogous to the definition of low flow given earlier, high flow refers
to the upper 25 percent of flow based on the flow-duration data of
Heath and Wimberly (1971).

As the flow increases from low to high, two distinct changes in ionic
composition occur (fig. 3). These changes depend primarily on the
chemical character of water during low flow and secondarily on the
chemical character of surface runoff.

(1) Water in streams and canals of type “A”, “B”, and some mixed
type “C” at low flow exhibits an increased percentage of “salinity” (it
increases in percentage of dissolved ions such as sodium, magnesium,
sulfate, and chloride) at high flow (fig. 3A).

(2) Water in streams and canals of type “D”, “E”, and locally of
mixed type “C” at low flow exhibits an increased percentage of
“alkalinity” (it increases in percentage of dissolved ions such as
calcium, sodium, and bicarbonate) at high flow (fig. 3B).

The difference in composition between the high- and low-flow
samples indicates that the direct-runoff fraction is quite different in
chemical type from the base-flow fraction. The chemical response to
increase in streamflow is indirectly a function of environmental
influences governing the chemical nature of the water during low-flow
discussed earlier. Water representative of the first group (types “A”,
“B”, and, in part, “C”) generally has low to moderate mineralization at
low flow (relatively high percentage of bicarbonate) and, with some
exceptions, reflects natural conditions. Water of the second group
(types “D”, “E”, and, in part, “C”) generally has moderate to high
mineralization at low flow (relatively high percentage of sulfate and
chloride) and, with some exceptions, reflects the influences of man.

Further, in much of Florida, maximum and minimum concentrations
of dissolved solids in water at a specific location in a stream often differ
widely, reflecting extreme differences in chemical quality during high
and low streamflow. Figure 4 portrays the relations among chemical
composition, concentration, and discharge for selected Florida streams
and canals representative of some of the different chemical types and
environmental conditions. The figure illustrates the ranges and
variability in chemical composition that may be expected. The water
samples from the Apalachicola River at Chattahoochee indicate relative
stability of chemical quality from low to high flow, whereas water
samples from the Suwannee River near Branford indicate relative
instability of chemical quality from low to high flow. The cation-anion
imbalances indicated by the bargraphs are caused by unplotted minor
concentrations of potassium, nitrate, fluoride, or phosphate.
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Figure 1. Prevalent chemical type of water during low-flow in selected

Florida streams and canals.
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Florida, 1965 (78 uncovered samples).

NUMERICAL SCALES INDICATE
PERCENTAGES OF INDICATED
IONS IN THE SAMPLES ANALYZED

Department of Natural Resources
Bureau of Geology

This public document was promulgated at
a cost of $1402.50 or a per copy cost of
$0.93 for the purpose of disseminating
water resource data.

| t"”%%,' ANFOR
LAFAYETTE > BR

T
: I

P GILCHRIST ‘ AAnun
1

s

icultural runoff,

MARLOTTE

EXPLANATION

PREVALENT CHEMICAL TYPE OF WATER
IN FLORIDA STREAMS AND CANALS

DURING LOW FLOW

Calcium
Bicarbonate

Mixed

Calcium

Lake

Okeechobee

o 10 20

®  Bicarbonate

and Magnesium

Sodium Chloride

A Sodium Chloride

30

Sodium Bicarbonate and Chloride

Calcium and Magnesium Sulfate
FIRST AND SECOND MAGNITUDE SPRINGS

and Magnesium

[®] Calcium and Magnesium Sulfate

50

|

—130°

MILES

31°

29°

28°

27°

26°

25°

Figure 4. Relations among chemical composition, concentration, and Figure 3. Changes in chemical character of water from selected Florida streams Figure 2. Water representative of several natural and manmade sources
discharge for six Florida streams and canals during low versus high and canals, as represented by high- or low-flow chemical analyses. influencing chemical quality of streamflow in Florida.

| semnbr. [ : [ 1 1 l [ |

89° 8e° 87° 86° 85° 84° 83° 82°

81° 8o0°




UNITED STATES DEPARTMENT OF THE INTERIOR

FLORIDA DEPARTMENT OF NATURAL RESOURCES

MAP SERIES NO.51  REVISED GEOLOGICAL SURVEY published by BUREAU OF GEOLOGY
89° 88° 87° 86° 85° 84° 83° 82° 81° 80°
aye EXPLANATION
—
THE CHEMICAL TYPE OF WATER IN FLORIDA STREAMS
FLORIDA DEPARTMENT OF NATURAL RESOURCES PREVALENT CHEMICAL TYPE OF WATER
By NS < ey - —-- S - - BUREAU OF GEOLOGY IN FLORIDA STREAMS AND CANALS
’ ]
Matthew I. Kaufman \ \\ This public document was promulgated at a total DURING LOW FLOW —31°
/ N cost of $330.00 or a per copy cost of $.13 for the
Prepared by y purpose of disseminating hydrologic data.
UNITED STATES GEOLOGICAL SURVEY Calcium and Magnesium
in cooperation with the HATTAHOOCHEE Blcuinat
BUREAU OF GEOLOGY
FLORIDA DEPARTMENT OF NATURAL RESOURCES = . : i
TALLAHASSEE, FLORIDA \ - Sodium Bicarbonate and Chloride
1972 :
REVISED 1975 % - Mixed
RELATION OF ENVIRONMENTAL INFLUENCES Sodium Chloride
INTRODUCTION TO CHEMICAL TYPE = /
30°h— The chemical quality of surface water in Florida differs widely, both A water-quality diagram portraying the chemical composition of L . '
in composition and in concentration of major ions. The nature and water representative of several natural and mamna.dat’j sources Calcium and Magnesmm Sulfate
concentration of ions in solution are influenced by many interrelated influencing chemical quality of water in Florida’s streams is illustrated N
factors, including the chemical composition of rainfall and also the in figure 2. Limits are established from chemical analysis of water from S8n
reaction of water with soils, bed materials, decomposing organic matter, specific source environments. Sources illustrated in figure 2 include LAFAYETTE .\. FIRST AND SECOND MAGNITUDE SPRINGS __| .
and surficial rocks. In addition, variations in streamflow, activity of fresh water from the Floridan and Biscayne carbonate aquifers (I); ‘
aquatic organisms, and the input from artesian springs, industrial and paper-mill effluent (II); municipal effluent (III); saline water from the ' ‘
municipal waste-loadings, and agricultural runoff are also important Floridan aquifer (IV); phosphate industrial effluent, agricultural runoff, C ?1 cium and Magnesium
factors. and water from gypsiferous aquifers (V); and bulk precipitation » (] Bicarbonate
Definition of the major ionic patterns, both under varying (rainfall plus dry fallout) at Ocala (.VI). The pre_cipitation composition ¢
streamflow conditions and from place to place, provides insight into the represents that of the central Florida karst region and should not be P SILCHRIET | ALACHUA
impact of environment on the chemical quality of surface water in extended arbitrarily to other parts of the State. CHANGES IN CHEMICAL QUALITY ACCOMPANYING LALALA L A Sodium Chloride
Florida. The prevalent chemical type of water during low flow (as portrayed CHANGES IN STREAMFLOW > s s
This report (1) portrays inorganic chemical quality characteristics of on the large map and in figure 1) may thus be related to the chemical Changes in chemical character of water from selected Florida streams Stri .
Florida’s streams and delineates broad regions of the State where composition of end-member sources or mixtures of water from several and canals, as represented by high versus low flow chemical analyses tringticld, Y2 " o @ Calcium and Magnesium Sulfate
stream waters are of similar chemical type (ionic composition) during sources. . are presented in figures 3 and 4. In general, concentration decreases a; 1964 Rela{xon of_ mr.face -water hydrology to the Pfi"Cipﬂl j LEVY
low flow; and, (2) correlates chemical quality of surface waters with As noted by Stringfield (1964), surface water and ground water are streamflow increases. The' individual analyses shown in figure 3 are frissian agiljer in Ploridd and sutheaxiem George: DS,
changes in streamflow and with certain natural and manmade closely interrelated in parts of Florida. The quality of surface water is considered to be representative of general and high-low flow conditions ~Ge°1' Srvcy BES Baper SOLEC, pp. 164169, !
environmental influences. Similarly, Rainwater (1962) in an earlier influenced by the quality of ground water where the aquifers are at or at the sampling site, on the basis of a detailed survey of data for U.S. Geological S\fwey
report presented a generalized map portraying the prevalent chemical near the land surface,. where t}me sampled sites a:e.downstream from 1940-67. These analyses reflect extreme chemical-quality conditions. == e Saece weiersiol e U8 134551 1S Gels
29°}— type of water in major rivers of the United States. first- and second-magnitude springs (large map, l'ocatlons after Ferguson Analogous to the definition of low flow given carlier, high flow refers Survey Water Supply Papers 942, 950, 970, 1022, 1030,
The material presented herein should provide the reader with an and others, 1947) or where streams are influenced by upward to the upper 25 percent of flow based on the flow- duration data of 1050, 1132, 1162, 1186, 1197, 1250, 1290, 1350, 1400,
understanding of some of the regional differences and dynamic aspects ground-water movement along fractures and fault-controlled spring Heath and Wimberly (1971). : 1450, 1520, 1571, 1641, 1741, 1881, 1941, 1947.
of surface water quality in Florida, useful for sound management of the lines. A first-magnitude spring has an average flow of 100 cubic feet per As the flow increases from low to high, two distinct ch L
State’s water resources. In addition, the information should aid in second or more; a second-magnitude spring has an average flow of 10 to compokition ocour (figs"3)s These clllll:;lhg’es dependcp:imargf; lg 1:0:}:2 -— Water Resources Data for Florida, Part 2, Water Quality —]29°
determining areal coverage, frequency, and required types of analyses 100 cubic feet per second. The chemical character of water in many chemical character of water during low flow and secondarily on the g dood 19-65' 1866, 1967: Tallahassee, Florida,
for a Statewide chemical-quality-sampling network representative of the streams in Florida during low flow approaches that of water in the chemical character of surface runoft, Water Resources Div.
differing hydrogeochemical environments in Florida. This map report contributing aquifers, of waste discharged to streams, or a combination (1) Water in streams and canals of type “A”, “B”, and some mixed Vernon, R.O. ) ]
constitutes a phase in the portrayal of inorganic chemical quality of both._ ; ) ) type “C™ at low flow exhibits an increased percentaée of “salinity” (it 1964 gndhl;m, SH._S.) Geologic map of Florida: Florida Div.
information for Florida on a regional basis. Referring to the large map, water that is dominantly of the calcium increases in percentage of dissolved ions such as sodium, magnesi eol. Map Series No. 18.
and magnesium bicarbonate type (A) is associated with (1) Tertiary sulfate, and chloride) at high flow (fig. 3A) i g
AREAL PATTERNS OF CHEMICAL QUALITY (Eocene through Miocene) carbonate terranes constituting the Floridan (2) Water in streams and canals o.f tyl;e “D”, “E”, and locally of
DURING LOW STREAMFLOW aquifer in central, north-central, and northwest Florida, (2) late mixed type “C” at low flow exhibits an inc’reased, t 4 £
Tertiary ‘(upper Miocene) - Quaternary carbonate terranes constituting “alkalinity” (it increases in percentage of dissolved pi‘e)x:en ag;. 0
Broad areas in Florida within which water in most of the streams are the Biscayne and shallow aquifers in south Florida, and (3) first- and calcium, sodium, and bicarbonate) at high flow (fig, 3B) s such as
of similar chemical type during low flow are delineated on the large second-magnitude springs having calcium and magnesium bicarbonate The differen::e in composition between thleg. hi gh.- and low-flow EXPLANATION
map. In this report the streams are divided into five chemical types, type waters derived from tl}e Floridan aquifer. The water is generally samples indicates that the direct-runoff fraction is quite different in CHEMICAL TYPE
based on predominant cations and anions expressed in milliequivalents alkaline and is moderate to high in mineralization and hardness. chemical type from the base-flow fraction. The chemical response to E] Calcium and Magnesium Bicarbonat
per liter. As discussed by Hem (1970), a classification of this nature is Water that is dominantly of the. sodium bicarbonate .and chlorit?e Sk [ SbailioN 33, WSy o f.unction o it gnesium Bicarbonate
designed to convey general information and cannot be expected to be type (B) is of small areal extent and in several places contains paper-mill influences governing the chemical nature of the water during low-flow - Sodium Bicarbonate and Chloride
28°}— exact or precise. However, the classification provides a basis for the effluents, This water is generally alkaline, soft, and high in discussed earlier. Water representative of the first grou (tg os “A” - Mixed
grouping of waters closely related chemically. mineralization, color, and organic matter. Some soft natural sodium “B” and. in par; “C”) generally has low to mo derafer mif:l erasl,iz stion a; : i
Once low-flow chemical type is established, it is possible to discuss bicarbonate and chloride water, l.ow in mineralization and color, occurs 1 ow’ ﬂow’ (relativlaly iigh pavzanitsgs ‘oF lisaeaaate) ind, i some Sodium Chloride %
environmental influences and'vanatxonsmwater quality wrth flow and, in tl}e western Panhandle and in a small area of central peninsular exceptions, reflects natural conditions. Water of the second group - Calcium and Magnesium Sulfate ‘é/
thus, develop an understanding of some of the dynamic aspects of Florida. B ! ) - ) (types “D”, “E”, and, in part, “C”) generally has moderate to high S —{28°
inorganic surface water quality in Florida. Water containing no predominant cation or anion is considered to be i e R ) ° Stre ; %, SBOROUGH
. g ) ) . mineralization at low flow (relatively high percentage of sulfate and tream and (or) canal low-flow
The analyses used in this report are of water samples collected from 2 mixed type (C). Wategjof this type is associated with noncarbonate chloride) and, with some exceptions, reflects the influences of man analysis
1940 through 1967. Examination of long-term chemical data for femmanes=and s genamillyucypatrean from s?nngs gudwslkalin Further. in, much of Florida, max;mum and minimum concentra:tions
lected streams ind no significant changes in water-quality ground-water inflow. With some exceptions, this water reflects the of dissolved solids in water at;specific location in a stream often differ
characteristics. Low flow, as defined herein, refers to the lower 25 chemical characteristics of rainfall, soils, and decomposed organic widely, reflecting extreme differences in chemical quality during high
percent of flow based on the flow-duration data of Heath and Wimberly matter in natural swampland areas. In several areas, including parts of and low streamflow, Figure 4 portrays the relations among chemical
197D). sou theast Florida, the water is as'socmyed s mumcxIpal Wasees hlgh = composition, concentration, and discharge for selected Florida streams
A water-quality diagram portraying the prevalent chemical type of mineralization, and may contain high concentrations of chloride, and canals r’epresentative o,f some of the different chemical types and
water during low flow in selected Florida streams and canals is given in sulfate, and nitrate. Water of this type may also result from the mixing environmental conditions. The figure illustrates the ranges and
figure 1. Low-flow chemical analyses are plotted as percentages of of calcium and magnesium bicarbonate water and sodium chloride variability in chemical composition that may be expected. The water
indicated ions expressed in milliequivalents per liter. This figure water. . . ! . samples from the Apalachicola River at Chattahoochee indicate relative
illustrates the basis for the chemical typing used in this report and Water that is dominantly of the sodium chloride type (D) and also stability of chemical quality from low to high flow, whereas water
provides a means of indicating (1) similarities and differences in the relatively highly mineralized is associated with (1) saline water in the samples from the Suwannee River near Branford i,ndicate relative
composition of various waters and (2) mixtures of specific chemical low-lying coastal areas of tidal and estuarine environments (2) saline instability of chemical quality from low to high flow. The cation-anion
types. As noted earlier, delineation of the five chemical types is based water that has moved upward from the Floridan aquifer along fracture imbalances indicated by the bargraphs are caused by unplotted minor
27°f— on predominant cations and anions, recognizing, however, that and/or fault traces (note on large map the northwest-trending spring concentrations of potassium, nitrate, fluoride, or phosphate
chemical types are gradational and classifications and boundary line that parallels the St. Johns River in east central Florida, with 4 g » Of phosp =
placements are somewhat arbitrary. several springs having sodium chloride water), and (3) agricultural SELECTED REFE
The five chemical types are described in terms of the dominant runoff and industrial and municipal effluents. < RENCES
cations and anions, as follows: (A) calcium and magnesium bicarbonate Sodium chloride type water that is low in mineralization is associated Fer, Lake . P
. i i i " . i . guson, G.E. 27
type, (B) sodium bicarbonate and chloride type (C) mixed type, —no with upland swamp areas, and it also occurs in the western Florida 1947 (and Lingham, C.W., Love, S.K., and Vemon, R.O.)
dominant cation or anion, (D) sodium chloride type, and (E) calcium Panhandle. Water in the Panhandle streams generally contains a Springs of Florida- Florida Geol. Survey Bull 31 ,196. £ Okeechobee
and magnesium sulfate type. relatively high percentage of silica, which in several places constitutes Heath. R.C P f d y c ppP-
For this report, more than 350 low-flow chemical analyses, more than 40 percent of the dissolved solids. gk : - NUMERICAL SCALES INDICATE
supplemented by knowledge of the surficial geology (Vernon and Puri, Water that is dominantly of the calcium and magnesium sulfate type o e Aoty b Sel,eﬂed. oMoy, Ll PERCENTAGES OF INDICATED
P . . 5 : i . Florida streams and canals:Florida Bur. Geol. Inf. Circ. IONS IN THE SAMPLES ANALYZED
1964), drainage basin divides, areas of significant ground-water inflow, (E) is associated in several places with industrial effluents and 69, 595 pp
and areas of waste loading, were utilized in preparation of the large map agricultural runoff. The industrial wastes are generally highly Hem. J.D g :
and in the delineation of boundaries. The regional distribution patterns mineralized, acidic, and contain a high concentration of phosphate, ’ 1'9;0 s . . : e
" N i . $ X . . tudy and interpretation of the chemical characteristics
and placement of boundaries separating areas where water is of sulfate, ﬂuonfig, and nitrate. The Alafia a.nd'Peace Rlve{s, which dfam = mfa i it errp (second £ dition): US. Geol 's“'rcve‘;f Figure 1. Prevalent chemical type of water during low-flow in selected
different chemical type are of ity g lized. The diffe in phosphate mining areas in west-central peninsular Florida, are prime Water-Supply Paper 1473, 363 ’ . . Florida streams and canals.
prevalent chemical type at low flow are related to environmental examples. In addition, in water from several Florida streams the Rainwater, F.H. e
influences. percentage of-magnesium and sulfate exceeds. that of a straightline 1962 Stream composition of the conterminous United States:
mixture of ground water from a limestone terrane and sea water. This U.S. Geol. S Hydrologic T Atlas HA-61
magnesium and sulfate water may be derived from agricultural runoff, - Geol. Survey, Hydrologic Invest. Atlas HA-61.
or it may result from discharge from gypsiferous aquifers. EXPLANATION
26° p—
EXPLANATION 1  Fresh water from the Floridan and Biscayne
& carbonate aquifers.
®  Low-flow chemical analysis i
Papermill effluent.
32 (39%) ‘ ‘@ It
EXPLANATION 6 ‘ O High-flow chemical analysis Q‘ Il  Municipal effluent. —26°
SODIUM @ CHLORIDE & IV Saline water from the Floridan aquifer. >
> Q' ‘5‘- V  Phosphate industrial effluent, agricultural runoff,
D MAGNESIUM SULFATE (98%) o?: % % and water from gypsiferous aquifers.
sk 74 28 E
7 - 2 N N Median chemistry of bulk precipitation, Oc
% ety % BICARBONATE § > ‘ Y, ’ ¢ VL eI uncovoees shpibgy tion, Ocala,
o - o8 P
Number above bar 1s discharge X « 41 o8| “ o ‘ 2
E, in cubic feet per second l’-n_J s:s >, ‘ :( 9 \a o X & &
= b py Y o o e,
= i (88%) Percentage of time (99%) - ':i a 3 V_
specified discharges 554 :‘; 3 *3)
@ were equaled or @ (88%) Ne% - J o/
5 exceeded for the i 3, o a
period of record ":.:; e/ ‘
[ P
w3 n'? §:§:§:
- = \»04
Z z \.:.:: o % 3
25— u 5N
a g \:’:‘: 0%
z = N
e o
3. S or N B $ 4
w R = A\ &
3 2] ke e
= = | ::::: & S
NUMERICAL SCALES INDICATE
- ar PERCENTAGES OF INDICATED
(89%) IONS IN THE SAMPLES ANALYZED
NUMERICAL SCALES INDICATE
PERCENTAGES OF INDICATED .
IONS IN THE SAMPLES ANALYZED A
N e ST R " 8 Q Q}“
Yell Ri Apalachicola R. Suwonnee R. Peace R. Hillsboro Canal . Johns R. STREAMS AND CANALS EXHIBITING STREAMS AND CANALS EXHIBITING
me (;:illigl::r at Chattahoochee nr. Bra”nf"ord ot Arlf;o“diu ot 5.»39 nr. nr. Cocga" INCREASED PERC%?]?}?I%RS?A';:EY :&CRNEA%%%P)E&f?msg{:ﬁﬁlgléngNlTY o2
( Type"A") (Type "a") (Type "A")  (Type "E") D'tfrf'e'd ..CB.‘?‘;C"' (Type 07) e ros @V ’ DISCHARGE. = FP
I ype . . 0 10 20 30 40 50 MILES
Figure 4. Relations among chemical composition, concentration, and Figure 3. Changes in chemical character of water from selected Florida streams F)gure 2‘. Water {epresent'atwe of several @tmﬂ a.nd manmade sources B R R
discharge for six Florida streams and canals during low versus high and canals, as represented by high- or low-flow chemical analyses. 4 influencing chemical quality of streamflow in Florida.
, streamflow. ’ ’ l l : l , ' I
89° 8e° 87° 86° 8s° : 8a° 83° 82° 81° 80°




	OFGS Map Series No.51
	OFGS Map Series No.51rev

