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INTRODUCTION

All surface and ground waters contain dissolved chem-
ical constituents. The rocks at and near land surface,

were analyzed mainly for the common chemical constitu-
ents given above; the concentration of several selected
trace constituents were also determined.

The large map shows the proportions of major
constituents in water from each county in Florida. The
concentrations are plotted in percentages of milli-
equivalents per liter, a valid procedure inasmuch as in all
water the positive and negative ions are in balance. This
graphical method of representation is sometimes referred
to as a “pie diagram.” When several water supplies in the
same county were sampled, the sample with the highest
dissolved solids concentration is shown. This was done only
to emphasize areas where the poorest quality water is
found, at least with regard to dissolved solids. Therefore,
the dissolved solids in water from other parts of a parti-
cular county is probably equal or less in concentration.

QUALITY OF UNTREATED WATER
Throughout virtually all of Florida, water is of a mixed

National Academy of Engineering, 1973, p. 50-51).

The need for such recommendations is obvious: the
chemical quality of untreated water is important because
often its quality determines the quality of the treated water

Water hardness is another property of interest to con-
sumers, but for which no recommended limits have been

able level can be reduced by coagulation, sedimentation,
and filtration. Because color in water is esthetically un-
desirable, a maximum of 75 platinum-cobalt color units is
recommended (National Academy of Sciences and National
Academy of Engineering, p. 63). Because many factors
determine the ease with which turbidity can be removed
from water, and also because it has been found not prac-
ticable in most circumstances to establish a turbidity rec-
ommendation in terms of turbidity units, no turbidity limit
has been established for untreated water. For example, a
water with 30 turbidity units may coagulate more rapidly
than one with 5 or 10 units. Conversely, water with 30
turbidity units sometimes may be more difficult to coagu-
late than water with 100 units (National Academy of
Sciences and National Academy of Engineering, 1973,
p. 90).

In summary, nearly all the untreated water from both
surface-water and ground-water sources in Florida meets
the recommended limits of the EPA for chemical and

1962 Drinking water standards, 1962: U.S. Public
Health Service Pub. 956, 61 p.

Colors show the relative proportions of the following major constitutents:

Calcium + Magnesium

Sodium + Potassium

Sulfate

Bl cuiorice

Bicarbonate

The concentration of a constituent is not shown if less than 1 percent. Concentrations are in milli-
equivalents per liter. The location of the symbol is not necessarily that of the sampling point. Data for
Monroe County represents analysis of saline water pumped for use by desalination plant.

Table 1.—Some elements and compounds found in water and their significance®>
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. : 5 = N i | 1 1 i i Recommended Recommended
anion-cation type with calcium and bicarbonate generally ~ Physical properties as described in National Academy of c Source and (or) solubility Effects limith (mg/y ~ Constituent  Source and (or) solubility Effects Timit® (mg/L)
o : : ;- Sciences and National Academy of Engineering (1973) and Silica Most abundant element in _ Causes scale in Arsenic Dissolved from rocks. Insufficient data but
predominating. Such a predominance of calcium and bi itedin table 1. Th g h i ith bt o Datlos oo s naullicient fata
A& . . . . i - use
carbonate gives rise to a water with a fairly high hardness.  Cite “; ia le 1. ((l)se counties w eretexigp pons OCC}‘:T’ wit to solution. on turbine blades. e e taain 01
. respect to 1iron and ammonia concentrations, are shown in Iron Very abundant element, Stains laundry and 0.21 mg/L has proved
patigute: 1 shows, moeh, oy ihe Waler in ihe o figure 2. In a few counties some of the water supply contains Teadily precipitatos as in, imparts unpl 03 b e peicerninas to
hardness of at least 180 mg/L (milligrams per liter) The gure 2. ; pply con hydroxide. ant taste. humans,
; more than 0.3 mg/L of iron and 0.5 mg/L of ammonia (as Manganese Less abundant than iron, _ Stains laundry and Chromium Usually from industrial Insufficient 0.05
rocks at and near land surface—those that are a major .
; ; i ; nitrogen); however, this does not necessarily mean that the preoent in lower concen porcelsin Amparts uipleas: s pollution. data
influence on chemical composition of water—are of lime- gen); ) H0e y tration. ant taste. Copper Widely distributed Trace amounts
stone (CaCO,) and therefore the fact that Florida’s water is water from these counties is not usable for most purposes Calcium Dissolved from most element. essential to plant
. B . rock, especially lime- Causes hardness, and animal nutri-
high in hardness is to be expected. after adequate treatment. stone and dolomi forms boiler senle ton. Small amourts 10
° i i i Helps maintain good - reservoirs
27 As dlscusse.d earlier, water contains a large number of SELECTED REFERENCES Magnesium Dissolved from rocks, e e to retard algae
chemical constituents. Information about some of them, industrial wastes. permeability. oo ol
B . 5 5 . . Sodium Dissolved from rocks Injurious to soils : .
and their significance, is summarized in table 1. Causey, L. V. el . Lead Dissolved from pipe and Poisonous to
E s N 5 d crops, and may cause —_ ) “ el
1965 Availability of ground water in Talladega County, water and natural certain physolgical condi R e solfion e o
rines. ions -
BASIS FOR QUALITY RECOMMENDATIONS Alabama: Geol. Survey of Alabama Bull. 81, 63 p. Dréetite) o mar. Mercury Mining and industrial Poisonous to 0.002 27°
: . i Potassium Abundant in rocks and soils, C; foaming i wastes. humans.
Informatlon about the quahty " Of surface and gr ound Durfor, C N" .and BeCker’ Edlth o . not very so]luble. b;‘ll;::, ;?::.‘,?féz - Phosphorus Dissolved from rocks, Sudden enrichments No recommen-
water used for municipal supply is important to the public 1964 Public water supplies of the 100 largest cities in plankton growth. mining wastes, also cause algae blooms dation because
: : - the United States, 1963: U.S. Geol. Survey Water- ~ Bicarbonate  Abundant and scluble Causes foaming in sewage. and eutrophication of complex in-
and to water managers alike. When the dissolved solids > Carbonate from limestone, dolo- boilers and embrit- = of water, feraction caused
concentration in a water is high some of the material can Supply Paper 1812, 364 p. = mite and soils. — tlement of boiler steel. t1es of the water.
come out of solution (precipitate) during transport, or Helz;)l’?',? HP(u}bl R R adnie ulfate Sedimentary rock, mine Exooss i i Strontium e nuclear ssion._ Replaces Ca or K No recommen:
. . . . 5 N 7 natural decay o in some rocks. ion.
storage, resulting in a buildup of _scale on the inside Fl ril; wilft;’e}rSSlIlJPIS) léigl sgui'(ire $:$:}§:;$i§s P w”‘es'soﬂs —_— np easant tate.__ rubidium. Very high concen- Highest re-
surface of piping—sometimes so thick that flow ceases. orica, At : y wastes, sewage, brines, taste, ineresis cor- 250 actire B e ™
Water containing high concentrations of some constituents Hem. J I{nv' 77-53, 309 p. e ;“Wﬂte;- - rosiveness. harmful. patable water
g - D. uoride paringly soluble, seldom Small amounts aid 1424 mg/L.
can corrode pipes and exposed metal surfaces, or at em, : . : found in industrial in preventing tooth depending Zinc Industrial waste, gal- Unpleasant taste. 5.0
i i T 1970 Stud d int tat f the ch 1ch i i » & P
least stain plumbing fixtures. Staining is common when udy and interpretation of the chemical charac- wastes, except as spill- decay. High con- on waier vanized pipe, dissolved
. i . Cae N age, some sewage. centrations may mperature fros bonate rocks.
porcelain plumbing fixtures are exposed to a water whose teristics of natural water: U.S. Geol. Survey cause mottling of o oemonale Tocs. -
. . . W te S 1 P 1473. 363 children’s teeth. Color Caused by humic, fulvic,and ~ Can be esthetically
concentration Of 1ron 1s more than 0.3 mg/ L (ﬁg 2) 0 ater-supply .aper g p Nitrate (as N) Rocks, soil, sewage, in- Causes methen;oglobinemia ot.h:r o siailariﬁog?n- Objzﬁonlﬂ)l:lwmr R
s & 3 , , In- i cture. if- is hi; =
26° The EPA (Environmental Protection Agency) has de- Natl‘onal .Academy of Sciences and National Academy of dustrial waste, normal in infants. Concentra- it to reanine fron el e Iy O
fined water-quality recommendations for untreated (raw)  Engineering SEEE . PEERL . e e e o Turbidity Caused by material in Can be esthetically Nore
water in order to allow the production of a “safe, clear, 1973 Water quality criteria 1972: (U.S.) Environmental pollution. suspension.
potable, esthetically pleasing and acceptable public water Protection Agency rept. EPA R373 033,594 p. Aomonia Aeiima) wiites, sewadsior 1 Hinders s shilhs “From Causey (1965, table 2).
» : . U.S. Public Health Service dugril ot o IOt e i PRecommended limits of the Envi 1 Protection Agency (National Academy of Sciences and
supply after treatment” (National Academy of Sciences and . AncusEidl Westes; of € orine toldic, 05, ‘0 avoid confusion, the recommended limits here cited are
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through such processes as solution and erosion, are the  established. Calcium and magnesium ions are the primary
principal sourge of these chemical constituents. Not only  causes of hardness, which is usually reported as equivalent
rock type, but also solubility, size and purity of mineral concentrations of calcium carbonate.
crystals, rock texture, porosity, and regional structure The pH of water (hydrogen ion activity) is important
control the chemical composition of the hydrologic environ- because it affects the rate and magnitude of many chemical
ment. However, only a few (generally less than 10) chemi-  reactions in water, which can affect treatment processes.
cal constituents are present in water in appreciable con- The pH of most untreated (raw) waters ranges from 5.0 to
centrations. Among the most abundant constituents are 9.0 and it is recommended (National Academy of Sciences EXPLANATION
calcium, magnesium, sodium, potassium, bicarbonate, sul-  and National Academy of Engineering, 1973) that water
fate, and chloride. Of these, calcium, magnesium, sodium  whose pH is outside this range should not be used for public The symbols show the dissolved solids concentrations of the poorest quality municipal supply water
and potassium are termed cations (positively charged) and supplies. All the samples of untreated water supplying sampled in each county (see text). The size of the symbol indicates dissolved solids concentration
the others are termed anions (negatively charged). Many municipalities had a pH that is within the recommended according to the following scale:
290 other elements or combinations of elements (compounds) range.
occur in water but—except where sometimes introduced by The physical properties of untreated water, such as
man—usually are present in very low concentrations. color and turbidity, are also important quality characteris- Q
In 1975, the Geological Survey collected water sam- tics, particularly from an esthetic standpoint. Frequently,
ples from wells and streams used by more than 120 Florida  color is caused by humic, fulvic, and other acids similar in o
municipalities. Included in the collection program was a  structure, and their removal is generally expensive and less than 100-300 301-500 More than i
sample at each county seat in the state. Water samples  jmpractical. Sometimes color at an esthetically objection- 100 mg/L mg/L mg/L 500 mg/L

28°

26°

piped 1150 a home for drinking and for domestic use. For DEPARTMENT OF NATURAL RESOURCES T"T“‘T ‘\’ T
example, water treatment by most municipalities consists o .
of filtration, aeration, and disinfection with chlorine; proce- Ak i v i o ==
dures that do not, for example, cause the dissolved solids : .
concentration in the treated water to be significantly less This pfubhc document was promulgated at a total
than what it was in the untreated water. A high concen- GOt 0 192,00 or @ pet ‘copy gost Of 23 (or the
] L . : gh conce purpose of disseminating hydrologic data.
tration of dissolved solids is undesirable because of taste, Iron concentration
possible physiolegical effects, economic consequences of exceeds 0.3 mg/L
§ corrosion, scale buildup, and excessive consumption of soap. Hardness (mg/L)
25 In 1962, the U.S. Public Health Service recommended a
limit of 500 mg/L of dissolved solids in water intended for E:I 0-60 soft
domestic use. The basis. for that limit, along with the Ammonia concentration
foregoing, was the assumption that if the concentration 61-120 moderately hard exceeds 0.5 mg/L
were higher, the water might contain some constituents 121-180 hard 25°
undesirable to some users. However, because in many areas . Epi o
it is not economically feasible to provide water with a I: greater 3 .
dissolved solids concentration as low as 500 mg/L and than 180 very hard . Iron concentration
because no ill effects have been observed from the use of . exceeds 0.3 mg/L and
water exceeding 500 mg/L in dissolved solids, no recom- o ! ammonia concentra-
mendation has been made to limit the concentration of | tion exceeds 0.5 mg/L
dissolved solids (National Academy of Sciences and Na- | /
tional Academy of Engineering, 1973, p. 90). Figure 1.—Highest hardness concentration in sources of municipal Figure 2.—Counties in which one or more sources of municipal
water supply in each county. (Hardness classification by Durfor and g water supply exceed recommended concentration limits for iron and S b4 L 20 30 40 50 MILES

Becker, 1964.) ammonia (see Table 1) (U.S. Public Health Service, 1962).
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