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CHANGES IN CHEMICAL CHARACTER OF GROUND WATER INDICATE THAT GROUND WATER MOVES
FROM THE MORAINAL AREA TO THE LAKE PLAIN WHERE IT MIXES WITH WATER MOVING
UPWARD FROM THE CRETACEOUS SEDIMENTS
The waters are classified into the calcium magnesium sulfate, the cal- deposits is a sodium chloride bicarbonate type. Chemical quality of
cium sodium bicarbonate and the sodium chloride bicarbonate types ground water in the glacial drift of the lake plain is more variable
on the basis of the dominant ions in solution. Surface water and all than that in the morainal area. Most ground waters from the lake
ground waters sampled within the drift in the predominantly plain are classified as a calcium sodium bicarbonate type, which is
morainal area shown in blue on the map are the calcium magnesium interpreted as a mixture of sodium chloride bicarbonate water from
sulfate type and is generally found in the clay till at depths generally the Cretaceous deposits and calcium magnesium sulfate water from

greater than 50 feet below land surface. Water from the Cretaceous the drift.
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MORAINAL AREA AND LOWEST IN THE LAKE PLAIN MORAINAL AREA, AND GREATER THAN 200 PPM IN MOST OF THE WATERSHED ROUGHLY COINCIDES WITH AREA OF WATER THAT IS UNSATURATED WITH RESPECT TO CALCITE
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da;)slsotlve;i solids contains certain constituents which produce a notice- area. of calcium carbonate occurs in the areas of supersaturation.
e Chloride content in the drift is within the 250 ppm recommended as a

maximum for potable water by the U.S. Public Health Service.
EXPLANATION EXPLANATION Tusetse EXPLANATION . e EXPLANATION
(] ]
= : A ¥ ° — -
Analysis of water from glacial drift Analysis of water from glacial drift D\ . Analysis of water from glacial drift ezl : - 0-20
® Doran ! . ———
. S o 8.6 & 3.4 " 1.0 ’ \ (
Analysis of water from Cretaceous @9 < L] ) .

Analysis of water from Cretaceous
sediments
Number is concentration of sulfate,
in parts per million
500
400
Lines of equal sulfate concentration
of water in glacial drift
Interval, 100 parts per million

Shaded area shows distribution of
water with sulfate concentration
greater than 300 ppm

I NORTH DAKOTA
Sioux 1?2?’9;-

De

Watershe.d .boundary

SOUTH DAKOTA
Bois

sediments WILKIN COUNT

Number s concentration of iron in
parts per million

5.0
4.0

Lines of equal iron concentration of
water in glacial drift
Interval, 1.0 part per million

= EE———— e 1) L

Watershed boundary

SOUTH DAKOTA ! NORTH DAKOTA

s )
g \9.6®.
)

10 MILES
10 MILES :
|
45°30" o Lo
96;’3:0' 96°30"
SULFATE CONCENTRATION IN THE WATERS OF THE GLACIAL DRIFT IS HIGHEST IN DISSOLVED IRON IN GROUND WATER THROUGHOUT THE WATERSHED IS ABOVE THE

THE MORAINAL AREA AND LOWEST IN THE LAKE PLAIN

Lower sulfate concentration in the glacial drift probably is due to
dilution of glacial drift water by low sulfate water from the
Cretaceous sediments.

The sulfate content of water from the glacial drift generally exceeds
250 ppm, which is the recommended limit for potable water set by
the U.S. Public Health Service. Where sulfate content exceeds 1,000
ppm, water may have laxative effects on human.

RECOMMENDED LIMIT OF 0.3 PPM SET BY THE U.S. PUBLIC HEALTH SERVICE AND
GENERALLY IMPARTS A RUSTY COLOR TO WATER THAT STANDS OPEN TO THE AIR
Where iron concentration exceeds several parts per million, precipi-
tation of iron and associated manganese minerals may substantially
contribute to the incrustation of well screens.
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THE BORON CONTENT IN WATER FROM BOTH GLACIAL DRIFT AND CRETACEOUS
SEDIMENTS IS WITHIN TOLERANCES (LESS THAN 2 PPM) OF MOST AGRICULTURAL
CROPS GROWN IN THE WATERSHED

Boron is a necessary element for normal plant growth but is toxic to
plants when in excess of 1 to 2 ppm. Beans are sensitive to exces-
sive boron whereas wheat and alfalfa are semi-tolerant and tolerant,
respectively -
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WATER FROM THE GLACIAL DRIFT IS GENERALLY SUITABLE FOR IRRIGATION WHERE GOOD DRAIN-
AGE IS PROVIDED WHILE WATER FROM THE CRETACEOUS SEDIMENTS IS GENERALLY HIGH IN
SODIUM AND IS UNSUITABLE FOR IRRIGATION ON MOST SOILS IN THE WATERSHED

Suitability of ground water for irrigation depends upon the effects of
the dissolved minerals on both the plants and soil structure.
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