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Figure 1. Location of Wausau aquifer study area in relation to regional geology.

INTRODUCTION

Background

The sediment that fills the Wisconsin River valley in Marathon County, Wiscon-
sin, constitutes a significant aquifer (a saturated permeable geologic formation
that will yield significant quantities of water) in north-central Wisconsin, an area
of crystalline rocks and clayey glacial deposits of low permeability. In this
report, the unconfined aquifer (aquifer whose upper surface is the water table)
will be referred to as the Wausau aquifer. Plates 1 and 2 delineate the aquifer’s
horizontal boundaries.

Because of the favorable combination of plentiful surface water from the Wis-
consin River and groundwater from the Wausau aquifer, several industries and
their associated industrial towns have prospered in the valley for more than 100
years. The aquifer provided the sole source of drinking water to the more than
60,000 people living in the valley in 1986.

In recent years a variety of contaminants, including nitrates, pesticides, and
other organic chemicals, has been detected in the groundwater of the Wausau
aquifer. Certain contaminant levels have been high enough to force closure of
some municipal wells. Several site-specific studies have been conducted to de-
termine the extent and rate of movement of individual contaminant plumes, but
until this study there had been no attempt to define aquifer characteristics,
delineate groundwater flow paths, quantify groundwater flow rates, and deline-
ate groundwater recharge and discharge areas for the entire aquifer. The results
of this study can be used by resource managers to prevent further contamina-
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Figure 2. Map of Wisconsin River basin, showing location of Wausau aquifer study
area in relation to entire watershed (after Wisconsin Public Service Co., 1975).

Hydrology

The Wisconsin River descends 1,071 ft over the 430 miles from its headwaters in
Lac Vieux Desert at the Wisconsin-Michigan border to its confluence with the
Mississippi River in southwestern Wisconsin (fig. 2). It drains an area of about
12,280 square miles (Wisconsin Public Service Corporation, 1975), making it a
major surface-water basin. The Rib, Eau Claire, and Eau Pleine Rivers, as well
as numerous minor tributaries, flow into the Wisconsin River in the study area.
The average gradient is about 2.5 ft per mile over the entire length of the Wis-
consin River, but it is 4.2 ft per mile in the study area. Flow through the U.S.
Geological Survey’s (USGS) gauging station in Rothschild averages 3,456 cubic
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Figure 3. Probable effects of dam construction and well pumping on groundwater flow regime near Rothschild. Arrows

indicate general groundwater flow directions.

A. River configuration (Smith, 1906) and probable water table before development of Rothschild area, between 1860
and 1909.

B. Construction of the Rothschild Dam in 1909 widened the Wisconsin River and significantly decreased the hydraulic
gradient above the dam and increased the gradient directly below the dam. Regional changes in the groundwater flow
pattern resulted.

C. From 1885 to the present, pumping wells have created drawdown in the water table, resulting in the present ground-
water flow pattern.

then calibrate the aquifer’s response to future stresses on the basis of its histori-
cal responses to past stresses. Unfortunately, no historical water-table data exist
for the Wausau aquifer. Past water tables must be inferred from available data
pertaining to possible causes of change, such as dam construction or well pump-
ing.

gThe land overlying and surrounding the Wausau aquifer was included in an
1836 treaty with the Chippewa Indians. The treaty ceded a strip of land 6 miles
wide and 40 long miles along the Wisconsin River to the U.S. government
(Ladu, 1907; Snyder, Van Vechten & Co., 1878). Almost immediately thereafter,
non-Indians began to settle the land and alter its resources for their use. By 1850
dams were built across the two largest falls (B. Sturtevant, Wisconsin Depart-
ment of Natural Resources, verbal communication, 1986).

At that time, Marathon County’s population of about 500 was almost entirely
sustained by the growing timber industry (Fenhaus, 1985). By 1909 all the falls
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Figure 4. Map of Wausau in 1877. Reduced from original in Snyder, Van Vechten & Co. (1878).

documented by Smith (1907) had been dammed (B. Sturtevant, Wisconsin De-
partment of Natural Resources, verbal communication, 1986). This completed
the first phase of change in the groundwater flow regime (fig. 3b).

Lumber and farming continued to be the county’s mainstay until the 1870s,
when the rate of immigration suddenly began to increase (Snyder, Van Vechten
& Co., 1878). The sudden growth, which encompassed all of Wisconsin (Zapo-
rozec, 1979), was probably the motivation for the Historical Atlas of Wisconsin
(Snyder, Van Vechten & Co., 1878). The atlas contains a map of Marathon
County, in addition to a more detailed map of the Wausau area (fig. 4). Unfor-
tunately, the 1878 maps do not include topographic contours. However, the
heights of the falls were documented in 1899 (Renshaw, 1902; The Central Wis-
consin, 1900; table A-1), and the Wisconsin River was carefully profiled in 1906
(Smith, 1907; Weidman, 1907; table 1). In addition, L.S. Smith estimated the
power potential of each fall in 1906-7 (Weidman, 1907; table A-2).
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