fluoride content. The amount of sodium and potassium was
calculated for most older analyses and analyzed in more
recent ones.

In the hydrologic cycle, water falls as precipitation on

to form hard scale in boilers. Sulfates have a cathartic effect
on many people, particularly those unaccustomed to using
water with a high sulfate concentration.

Nitrate in water generally is considered a final oxidation

Summary of chemical analyses of water
from terrace deposits

(Residue on evaporation at 180°C)
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CHEMICAL QUALITY OF GROUND WATER st disaakios pibonzit i AR naks Bisovih Hhieiaeiion Summery of chemical analyses of water Finoron brolnian i for i
of carbon dioxide and organic acids in the water. Bicarbonate L OIS e t‘;lce Lﬁ;n el:t’on e Hills SAuEe
Chemical analyses of water samples from 130 wells and and carbonate in moderate concentrations have little effect CONCENTRATIONS (IN MILLIGRAMS PER LITRE) oaes 1280
14 springs in the Lawton quadrangle were used in preparing on the use of water for most purposes, and most natural UPPER , LoweR oF CONCENTRATIONS (IN MILLIGRAMS PER LITRE) NUMBER
o W MAXIMUM QUARTILE MEDIAN QUARTILES3 MINIMUM SAMPLES UPPER LOWER oF
figure 7. Most of these analyses were made by the U.S. water does not contain large amounts of carbonate. Hardness as CaCO3 1,720 650 375 160 64 30 MAXIMUM  QUARTILE! MEDIANZ QUARTILES MINIMUM  SAMPLES
Geological Survey; some analyses were from reports and Sulfate is most plentiful in gypsum and shale but can Sulfate (SO4) 1,330 535 84 41 8.1 30 Hardness as CaCO3 800 280 260 245 150 15
analyses by State or private agencies. Laboratory determina- be formed by the oxidation of iron sulfides. Gypsum and g‘,"mde r(%) 1,800 500 205 37 8.0 30 Sulfate (SO4) 770 50 27 18 12 15
tions by the U.S. Geological Survey included calcium and anhydrite, when dissolved, contribute to the sulfate concen- D:::]"je(d sol’l) % 4 633 ; 8:(7) 88'25’8 408’5 ) 48 gg g‘i‘tl;’;‘:e&%)) 1£ 539 2(1;7 6'2 2";’ i: Minor aquifer
magnesium hardness, bicarbonate, carbonate, sulfate, tration of ground and surface waters. Excessive amounts of {Residua o avaporation at 180°0) Fluoride (F) 25 8 4 9 :1 15
chloride, nitrate, dissolved solids, and, for some samples, sulfate in waters containing calcium and magnesium tend Dissolved solids 1,450 473 378 310 283 15

the land surface, where it dissolves soluble minerals from the product of nitrogenous material and may indicate possible ;‘;’:‘E:%%{iﬁ:&gﬁ :‘i;ll(;f ! Txti?:r

soil. As water percolates downward below the soil zone to pollution and contamination by sewage, organic waste, or SONCENTRATONS meomm i aTe e o W ihit Mointaing

the aquifer or water table, it leaches additional minerals. The nitrate fertilizers. MAXIMUM  QUARTILE! ~ MEDIANZ QUARTILE® MINIMUM  SAMPLES

chemical concentration of ground water thus reflects the Small amounts of fluoride have been recognized for many T i s . o A - ESNCRNIRETONE UM HILUIORANS AR RILITARE Numee

mineral character of the soil and rocks with which the water years to be necessary and desirable for development of healthy e, 2300 PE o i il . MAXIMUM GUARTILE! MEDIANZ GUARTILE®MINIMUM  SAMPLES

has been in contact. teeth and prevention of tooth decay in children; however, Nitrate (NO3) 280 36 2 35 it 21 Hardness as CaCO3 o e <l 16 6 11
Sodium and potassium are dissolved from most rocks and excessive fluoride in drinking water produces fluorosis (tooth Dissolved solids 5,540 1,790 843 494 210 26 3‘,’,‘1‘“93‘8(8;{ m ;1;; 3;(2) 13 51,: E

are found in most ground water, but small to moderate quan- mottling and staining and bone damage), which increases with {RmdusgisYRporabon at 167G e 9 4 1 Ay 8

tities have little effect on the usefulness of water. Sodium fluoride concentration (Oklahoma State Department of Fluoride (F) 15 115 98 8.2 16 11

generally predominates as the amount of dissolved sodium Health, 1964, p. 7). Optimum fluoride levels for a community Dissolved solids 2,320 1,058 968 759 279 11

plus potassium increases. The ratio of sodium content to that
of calcium plus magnesium in water is expressed as SAR
(sodium-adsorption ratio); water with high SAR values may
be unsatisfactory for irrigation.

Calcium is dissolved from many rocks, but higher con-
centrations generally are found in water that has been in
contact with limestone, dolomite, or gypsum; magnesium is
dissolved primarily from dolomitic rocks. Calcium and
magnesium hardness is expressed in terms of an equivalent
quantity of calcium carbonate. The U.S. Geological Survey
classifies water having a hardness of less than 60 mg/1 (milli-
grams per litre) as soft; 61 to 120 mg/l, moderately hard;
121 to 180 mg/1, hard; and more than 180 mg/1, very hard.

Chloride is present in many rocks and is a major constit-
uent of some evaporite deposits, such as halite or rock salt.
Rocks that have been under the sea at some stage of their
formation generally contain some chloride. Chloride is a major
constituent of most oil-field brines. Some chloride is present
in almost all water, and small quantities are desirable for
human consumption, but excessive chloride renders water
unpalatable and tends to accelerate corrosion of metal.

Water that has been in contact with limestone and dolo-

depend on the average annual temperature, as an index of
the quantity of water children drink; for the Lawton area
(Oklahoma State Department of Health, 1964, p. 7), the
greatest acceptable concentration of naturallyoccurring
fluoride is 1.6 mg/]l at the average annual temperature of
75.5°F (24.2°C).

Some mineralization of water in the Lawton quadrangle
may be from contamination by oil-field brines, particularly
in the vicinity of oil fields in the eastern part of the quad-
rangle. Such contamination may result from seepage of waste
pits, defective well casing, defective well plugging, water-
flooding operations, or improper brine disposal.

The dissolved solids reported in this study consist of the
solid residue left after evaporation of a water sample. Water
containing 500 mg/] or less of dissolved solids is generally
considered satisfactory for most domestic and industrial uses;
500 mg/1 is considered the maximum recommended for drink-
ing water. Water quality is so variable in the Lawton quad-
rangle, even within short distances, that it is impossible to
delineate quality by geographical area. The following tables
summarize results of laboratory analyses of ground water
collected from wells and springs throughout the quadrangle.

Summary of chemical analyses of water
from the Rush Springs-Chickasha-Duncan aquifer

CONCENTRATIONS (IN MILLIGRAMS PER LITRE)

UPPER LOWER

MAXIMUM QUARTILE! MEDIAN?Z QUARTILE3 MINIMUM
Hardness as CaCO3; 1,870 1,058 640 380 284
Sulfate (SO4) 1,560 838 504 118 17
Chloride (Cl) 44 30 21 94 7.0
Nitrate (NO3) 80 53 15 7.5 5
Dissolved solids 2,900 1,548 1,000 562 340

(Residue on evaporation at 180°C)

Summary of chemical analyses of water
from the Dog Creek-Blaine-Flowerpot aquifer

CONCENTRATIONS (IN MILLIGRAMS PER LITRE)

<< R - =]

UPPER LOWER

MAXIMUM QUARTILE! MEDIANZ QUARTILE3 MINIMUM
Hardness as CaCO; 3,020 2,320 2,135 1,906 780
Sulfate (SO4) 2,570 2,075 1,895 1,735 535
Chloride (Cl) 1,950 1,370 425 174 8.8
Nitrate (NOs) 27 24 10 4.9 3.0
Dissolved solids 6,800 4,375 3,730 3,235 1,470

(Residue on evaporation at 180°C)

(Residue on evaporation at 180°C)

Summary of chemical analyses of water
from minor aquifers

CONCENTRATIONS (IN MILLIGRAMS PER LITRE) NUMBER

UPPER LOWER oF

MAXIMUM QUARTILE! MEDIAN2Z QUARTILE3 MINIMUM  SAMPLES
Hardness as CaCO3 3,690 1,380 520 198 4 37
Sulfate (SO4) 2,200 1,150 295 79 21 37
Chloride (Cl) 3,290 900 375 92 14 37
Nitrate (NO3) 970 26 10 19 2 29
Dissolved solids 8,630 3,800 1,680 940 272 37

(Residue on evaporation at 180°C)

1Upper quartile—25 percent of the samples had a concentration greater than the
amount shown and 75 percent had less.

2Median—>50 percent of the samples had a concentration greater than the amount
shown and 50 percent had less.

3Lower quartile—25 percent of the samples had a concentration less than the amount
shown and 75 percent had more.
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