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GROUND WATER GROUND-WATER—SURFACE-WATER

Large undeveloped supplies of good quality ground water are avail- aquifer, the ease with which water moves through the aquifer, and the R E L A I l O N S l_ [ P S
able in the Menominee - Oconto - Peshtigo River basin. About 570 amount of water stored in the aquifer.
billion gallons of ground water are discharged to streams and wells or Ground water will continue to meet domestic, agricultural, munic-
leave the basin as underflow each year. This amount, about 5 million ipal, and industrial needs in the basin because only a small part of the
gallons for each person in the basin, is less than one-quarter of 1 per- total potential is being utilized. Present areas of large-scale pumpage ™
: cent of the total water in underground storage. are relatively few, and population density is low. However, ground- 1961 streamflow of the Pike Ri t Amb
GROUND-WATER AVAILABILITY Aquifers in the basin provide water supplies to wells and springs and water availability differs locally, and detailed studies are needed to el sk
furnish a perennial base to streamflow. The quantity of water that can guide ground-water resource development, especially in present and - ; 600
be continuously pumped from a well or group of wells depends on the anticipated pumpage centers. S
Ground water in differing quantities is available nearly everywhere thickness and areal extent of the aquifer, the rate of recharge to the ' 2 8
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No long-term changes in water levels are shown by this hydrograph,
and water levels were nearly the same in 1970 as they were in 1950.

GROUND-WATER CONTRIBUTION TO STREAMFLOW

More than 500 Streamflow is a combination of surface-water runoff and ground- of streamflow. The amount and distribution of precipitation at the
water discharge. During periods of rapidly melting snow or pro- nearest National Weather Service (U.S. Weather Bureau) station have

100 > & longed, heavy rain while frost remains in the ground, surface-water been plotted below. Although the ground water-surface water contri-

/ 5 runoff is quickly carried away by streams. In the absence of frost some bution separation line is only approximate, it shows that ground-water

glacial drift.

Line of equal thickness of saturated

Interval 100 feet,

of this water infiltrates the ground and recharges the ground-water
reservoir. Ground water discharges slowly and maintains streamflow

dischargeis the more uniform part, and surface-water runoff the more
erratic part, of the total streamflow. It is estimated that ground water

except for supplemental 50-foot line during dry periods.

This hydrograph of the Pike River at Amberg has been separated
into surface-water runoff and ground-water discharge components

contributed 85 percent of the flow of the Pike River at Amberg in 1961.
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parts ththe basin is duel'fo lrelatlvely :ihm g;oux:id morallne and lake de- overlying or underlying unit aquifer. It includes Cambrian sandstone and dolomite, the Prairie du away from high points on the water table and discharges into lakes, 1550 650
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drawn down as the result of large-scale industrial pumping. The above hydrographs compare a 30-year record of precipitation

with streamflow, ground- and surface-water storage changes, and a
determination of how the precipitation departed from normal during
the period.

Streamflow correlates with the amount and distribution of precip-
itation and the addition of water to streams either by snowmelt or
release from ground-water storage. Streamflow achieves its highest
peak in spring as the result of melting snow and spring rains. Other
streamflow peaks coincide with rainfall during summer and autmn.
In years of increased precipitation annual mean streamflow and
ground- and surface-water storage increase. During periods when
precipitation is less than normal the effect on annual mean streamflow
is not as readily apparent because streamflow is maintained by releases
of ground and surface-water from storage.

The measurement on the graphs above were not made at the same
place. However, all measurement sites are in the central part of the
basin in similar geologic settings.

GROUND-WATER QUALITY

Ground water in the basin is of good quality, and most has less than
300 mg/1 (milligrams per liter) total mineralization. Nearly all of the
water is moderately hard to hard, and is principally a calcium magne-
sium bicarbonate type.

Ironis a problem in the water of many wells in the basin, but it is not
a health hazard. The U.S. Public Health Service’s (1962, p. 43) sug-

gested maximum limit for drinking water is 0.3 mg/l; iron concentra-
tions greater than this may cause brown precipitates or staining. The
areal occurrence and depth of iron is not predictable, and concentrations
greater than 0.3 mg/l may be found almost anywhere in the basin.
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WATER QUALITY BY AQUIFER

45°

Major chemical constituents in ground water in the Menominee -
Oconto- Peshtigo River basin are shown on this diagram according to
aquifer. The median quality of ground water differs somewhat between
aquifers. However, there is a much wider range of local differences
in quality within aquifers. For example, the range of median values for
dissolved solids of all aquifers is 264 mg/l, but within crystalline rock
the total range is 5,084 mg/1.

The least mineralized water is from the sand and gravel aquifer. This
water has moved along relatively short flow paths, usually through
sand and gravel of high permeability, and there has been less contact )
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time between the water and soluble minerals.

The range and median values for dissolved solids (total minerali-
zation) are nearly identical for water from sandstone -aquifer wells that .
are open to the dolomites of the Galena- Platteville aquifer and water [
from sandstone aquifer wells that are not open to the Galena-Platte- (
ville aquifer. However, water from wells open to the Galena-Platte- '
ville aquifer contains more sodium, sulfate, and chloride, and less
calcium, magnesium, and bicarbonate. All water from the sandstone
aquifer, although generally more mineralized, is similar to water from
the sand and gravel aquifer in that it is a calcium magnesium bicarbon-
ate type.

Water with the most mineralization and the greatest range in min-
eralization in the basin is from the crystalline aquifer. The crystalline
aquifer is the least permeable of any in the basin, and water in it has
had the longest contact time with soluble minerals. Water in the crys-
talline aquifer may be a calcium magnesium bicarbonate, a calcium
magnesium sulfate, or a sodium chloride type.
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Mineralization of ground water may be expressed as total dis-
solved solids. Variations in total dissolved solids in water from bed-
rock aquifers and from the sand and gravel aquifer are shown above
for the areas in the basin where at least 10 gpm can be obtained from
wells.

The area of mineralized ground water on the bedrock aquifer map
corresponds with the area of Paleozoic sedimentary rock. The principal
water-yielding unit is the sandstone aquifer. Median mineralization of
sampled ground water in sedimentary bedrock in the basin is 278 mg/1

The higher mineralization in the Marinette area is due to sulfate con-
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GROUND-WATER MOVEMENT IN THE FRANKLIN-BUTTERNUT LAKE AREA

Lakes in the Menominee - Oconto - Peshtigo River basin are part Butternut Lake and to the North Branch Pine River. Ground-water

centrations of as much as 667 mg/l (Weidman and Schultz,1915,p.447)
in water from the sandstone aquifer. This occurrence of high sulfate
water has resulted in the city of Marinette using GreenBay as a source
for municipal supply. -

Mineralization of ground water in the sand and gravel aquifer is
higher in areas of ground moraine and lake deposits and lower in areas
of end moraine and outwash. In the basin, median mineralization of
sampled ground water in the sand and gravel aquifer that supplies at
least 10 gpm is 202 mg/1.

of the water table and are areas of ground-water discharge. Ground
water discharged to lakes commonly flows out of the lake through a
stream. However, sonie lakes in the basin have no surface outlets, and
water discharges from them back into the ground-water system (water
table).

The Franklin-Butternut Lake area is an example of ground-water
flow to lakes and flow from one lake to another. Franklin Lake, which
has no surface outlet, receives ground water from the north; it dis-
charges ground water southwest to the adjacent basin and south to

flow is in the direction of the gradient of the water table. In this area

ground- and surface-water divides are not coincident.

Detailed knowledge on water movement of the type shown on this
illustration is useful for planning land and water use near lakes and
streams. Problems of polluted ground water entering surface water,
causing excessive weed growth in lakes and streams, and diminishing
fish and wildlife habitat may be lessened by considering ground-water
movement when locating wells and points of waste disposal.
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