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HYDROLOGIC INVESTIGATIONS
ATLAS HA-199 (SHEET 2 OF 2)

Chemical types of water \ \

By

J. H. Feth and others
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PRELIMINARY MAP OF THE CONTERMINOUS UNITED STATES SHOWING DEPTH TO AND QUALITY OF SHALLOWEST GROUND WATER CONTAINING MORE THAN 1,000 PARTS PER MILLION DISSOLVED SOLIDS

EXPLANATION

Magnesium (Mg)
n Sodium (Na) or
Calcium (Ca) sodium plus
potassium (Na+K)
Bicarbonate (HCO 3) Chloride (Cl)

Sulfate (SO )

The color wheel shows the color-ion relation followed in preparing the
water-type symbols. The following conventions were observed:

e
\

\ Magnesium 11
\ Sodium 21
e Bicarbonate 22

/J(/// \ Sulfate 75

Chloride 3

Calcium sulfate Sodium bicarbonate Sodium calcium Sodium magnesium
sulfate type chloride type sulfate chloride type

\ type

\

\ 1,000- 3,000

N 1. The percentage composition was calculated from equivalents per

million (reacting values) of major ions: the sum of equivalents of
calcium, magnesium, and sodium (or sodium plus potassium) was
taken to be 100 percent and percentage of each was calculated
from that base; the sum of equivalents of bicarbonate (or car-
bonate plus bicarbonate), sulfate, and chloride similarly was as-
sumed to be 100 percent and the percentage of each calculated
from that base

2. Where one constituent makes up 51 percent or more of the total

cations (calcium =52 percent) and one makes up 50 percent or
more of the total anions (sulfate 78 percent); for example, the
major cation and major anion give their names to the water type—
calcium sulfate in the example

\ 3. Where no constituent makes up as much as 50 percent of the

cations—or none makes up 50 percent of the anions—the constit-
uent making up the highest percentage is named first; the second
highest follows as a subsidiary term. A sodium calcium sulfate
water would be an example: sodium less than 50 percent of the
cations but highest among them, calcium next highest, and sulfate
making up 50 percent or more of the anions. All types of com-
binations occur. Examples are diagrammed below. The sub-
division of the hemispheres is diagrammatic, the dominant cation
having two-thirds of the area and the second highest one-third,
regardless of the actual proportions between them. The highest
and next highest anions are similarly illustrated. Rarely, all three
major cations (or three anions) are virtually equal in percentage;
there the hemisphere is divided into thirds

<

EXAMPLES

\ Calcium 68 percent 5 percent 36 percent

21 19
4 45
40 10
35 5
25 85

3 Concentration ranges
(Dissolved solids in parts per million)

3,000-10,000 10,000-35,000 More than 35,000

Based principally on data collected
by the U.S. Geological Survey in
cooperation with State, Local, and
Federal Agencies
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