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Field analyses were made to determine approximate values
for pH, dissolved iron, hardness, and specific conductance.
Hardness is an approximate measure of calcium and
magnesium, and specific conductance is an approximate
measure of the dissolved solids in the water. Dissolved solids
includes the cations that contribute to hardness and
those—oprincipally sodium and potassium—that do not.
Comparison of hardness to specific conductance, therefore,
indicates the amount of sodium and potassium in the water.
Hem (1970, p. 99) states that the ratio between dissolved
solids, in milligrams per liter, and specific conductance, in
micromhos, generally ranges between 55 and 75 percent.
Field analyses of ground water are summarized in a table
| below. Graphic representations of the field analyses are
Tér || £ . : shown on the map.
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Summary of field analyses of ground water
(Analyses by U.S. Geological Survey)

Specific
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LABORATORY ANALYSES

Diagrams of analyses (shown on the map) indicate the
types of water that are obtained from various sources.
Representative analyses are summarized in the table below.
Most water from the clinker beds or from alluvium is a
“hard” calcium magnesium bicarbonate type. Water from
springs that issue from clinker beds contains less dissolved
solids than does water from most wells. Water from the
Tongue River Member of the Fort Union Formation is a
“soft” sodium bicarbonate sulfate type. Water from the Hell
Creek Formation, in the valley of Otter Creek, is a sodium
‘bicarbonate type containing minor amounts of sodium
chloride. Deeper water-bearing zones contain highly
mineralized water of the sodium chloride type and include
minor amounts of calcium bicarbonate or sodium
bicarbonate.
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Representative chemical analyses of ground water
(Analyses by U.S. Geological Survey)
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MAP SHOWING DIAGRAMS OF CHEMICAL ANALYSES OF WATER FROM SELECTED WELLS AND SPRINGS

SURFACE-WATER RESOURCES l

SURFACE-WATER RESOURCES oo _ be developed throughout most of the project area from the

Most of the report area is drained by the Tongue River and alluvium, surficial deposits, Wasatch Formation, or the
its tributaries. About 640 square miles in the northwest part ‘ i Tongue River Member of the Fort Union Formation. Initial
is drained by Rosebud Creek. Most tributaries to the : : yields from wells tapping the alluvium along the Tongue
principal streams flow only during spring and early summer. 200 \ : River may be as much as 700 gpm. The quality of water from
g .prestlplta.thn (,lurmg t,h? grgwmg seaS(?n ls, Insaf Scient - \ \\ 2500 ' ocT NOV DEC JAN FEB MAR APR MAY JUNE JuLy AUG SEPT ihe alll.1v1urr.1 gentrally is su1table'for Wzrae Groun(.i-wa\ter
to maintain soil moisture, irrigation water is diverted from ' y k\ 10,000 supplies in the area are inadequate to sustain full
the streams. - - development of the coal resources; however, the alluvium is

The Tongue River i goged and sasspled at e 500 S \\ 2250 — - so00 EXPLANATION R 4 capable of furnishing supplemental water for irrigation or
Wyoming-Montana State line near Decker, Mont., where it 2 - DN g Nadlk c industrial uses.
enters the study area. The river drains 1,477 square miles 3 \ 2000 - 8 - - Surface water in the Tongue River, in the 10-year period
above this station. The percentage of time that streamflow @ g \\ e " ' of record, equaled or exceeded 100 cfs (cubic feet per
equaled or exceeded given discharge rates; the recurrence § § \ s & Mg 50, second) 93 percent of the time but equaled or exceeded
: . Sy o o 1750+ ~ = 0 6 12 Milliequivalents per liter .
interval of low flows of various periods; and the average B ke N » \ z = A P | Daily mean discharge 1,000 cfs for only 12 percent of the time.
monthly discharge at the station are shown by the graphs. s & 25 N \\ x : 1000 L '

Rosebud Creek drains about 560 square miles above a § ; Q \ ff il i § i | \4
miscellaneous measurement site in sec. 19, T. 2 S., R. 41 E. o 5o @ N i o f\/w»\ REFERENCES CITED
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State line station near Decker was determined from analyses 5 st | States: New York, McGraw-Hill Book Co., Inc., 534 p.
of composite samples. The analyses are shown by Stiff Hem, J.D., 1970, Study and interpretation of the chemical
diagrams, (Hem, 1970, p. 259—-260) below the mean daily 250 characteristics of natural water [second edition]: U.S.
discharge hydrograph. Each sample represents streamflow Geol. Survey Water-Supply Paper 1473, 363 p.
from periods of from 5 to 37 days, as indicated by brackets. U.S. Geological Survey, 1968, Water resources data for

The concentration of dissolved solids in the Tongue River . ; e e s ke b BE Bk Montana, pt. 1, Surface water records: Helena, Mont.,
in water year 1968 varied from 674 mg/l (milligrams per 001 0.1 1 10 50 9 99 99.99 .01 11 1.5 2 3 4 5 6 7 8 10 20 ae a2 23252223 Water Resources Division, 271 p.
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