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Figure 1. Location of observation wells in Wisconsin, 1995.
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wells. Information about wells
and water-level measurements
can be obtained from the
USGS (Bernie Ellefson, 608/
276.3849) or the WGNHS
(Alex Zaporozec, 608/
202.3385).

The year 1995 was un-

eventful as far as the fluctua-
tions of water levels are con-

ﬂ cerned, primarily because pre-

cipitation amounts in 1994
were close to normal levels
(98%). Individual water-level
measurements were averaged
E monthly to calculate average
Pe. annual water levels in indi-
% vidual wells. Average water
levels were approximately the
same as in 1994 in about one-

Figure 2. Average water level changes from 1994 to 1995.

he Wisconsin Geological and Natural His-

tory Survey (WGNHS) and the U.S. Geologi-
cal Survey (USGS) have jointly operated a net-
work of observation wells in Wisconsin since
1946. During 1994-95 a joint USGS/WGNHS
committee evaluated all observation wells to de-
termine whether they met network goals and
objectives, especially the completeness of geo-
logic data, well construction conditions, and hy-
draulic connection with the corresponding aqui-
fers (Zaporozec, 1996). The evaluation resulted
into discontinuing 22 wells and adding 4 wells.
At the end of 1995, measurements were made
on 167 wells in 67 counties. Locations of wells
are shown in figure 1. The counties of Dunn,
Eau Claire, Menominee, Ozaukee, and Washing-
ton at present do not have any observation
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third of the observation wells,

spread evenly around the state

(fig. 2). Average water levels
in 1995 were lower than in 1994 in almost half
of observation wells, primarily in the southern
two-thirds of the state (fig. 2). The greatest de-
clines (greater than 2 ft) were recorded for wells
in west-central, central, and south-central Wis-
consin. The maximum recorded decline (besides
on deep wells in areas of heavy pumping) was
4.25 ft in Waupaca County. In other areas, aver-
age water levels in observation wells declined
only slightly (less than 1 ft). Average water lev-
els rose slightly (from 0.3 to 0.6 ft) from 1994 to
1995 in only 19 percent of observation wells,
primarily in the northern third of Wisconsin (fig.
2). Water levels only occasionally rose by more
than 1 ft, and no more than 2 ft. The maximum
recorded rise was 1.9 ft for a well in Rusk
County.



Average water levels in the deep

sandstone aquifer in areas of heavy i;f +l;)
pumping in eastern Wisconsin, g

around Green Bay and Milwaukee/ '§ £0
Waukesha metropolitan centers (fig. '% -
2), continued to gradually decline. _E -10
The extent of affected areas has ex- S s
panded slightly into Calumet, 20

Outagamie, and Walworth Counties.
On the average, water levels in obser-
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vations wells have been declining at
the rate of 3 ft/yr in Brown County, 4
ft/yr in the Milwaukee—Racine—
Kenosha area, and 5 ft/yr around the
city of Waukesha since the beginning
of record in the late 1940s.

In comparison with long-term means for
the years 1961-90 (so-called normal water lev-
els), the 1995 levels generally were below nor-
mal in the eastern half and above normal in the
western half of Wisconsin (fig. 2). However, the
variations from normal levels mostly were
within three percent. Not considering wells in
areas of heavy pumping, water levels were sig-
nificantly (more than 15%) below normal only
in single wells in Lincoln, Monroe, Portage,
Sheboygan, and Waupaca Counties and in the
Door County peninsula. Water levels signifi-
cantly higher (more than 15%) than normal
were recorded in Vernon County and in single
wells in Barron, Lafayette, Marinette, Price,
Richland, Rusk, Trempeleau, and Winnebago
Counties.

The long-term trends in water levels are in-
fluenced by precipitation, the main source of re-
charge to groundwater. The alternating periods
of wet and dry years result in increasing and de-
clining groundwater levels, respectively. Al-
though the precipitation amounts in Wisconsin
vary from year to year, they have been generally

Figure 3. Cumulative departure from normal annual
precipitation in Wisconsin, 1961-95. (data from P. Naber
Knox, State Climatologist, 1995).

increasing since the mid-1960s (fig. 3). During
20 of the past 35 years, Wisconsin experienced
above-normal precipitation. Groundwater levels
were especially influenced by a 10-year period
of high precipitation between 1977 and 1986. As
a result, many observation wells reached record
high levels in 1985-86.

The correlation of precipitation cycles and
groundwater cycles is best seen by plotting the
average annual water levels along with the cu-
mulative departure from normal precipitation, as
seen in figure 4. Seasonal variations that tend to
obscure the long-term trends are eliminated by
plotting the average values. The hydrographs of
key wells in figure 4 demonstrate the influence
of precipitation on long-term trends of ground-
water levels. Water levels in observation wells
peaked in 1986 in response to the preceding 10-
year period of wet years. After that, water levels
declined and reached their minima in 1990-91
in response to drought years 1988-89. However,
water levels again recovered rather swiftly as a
result of plentiful precipitation in 1990, 1991,
and 1993 and reached another peak in the late
1993 and early 1994 (fig. 4).
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Figure 4. Cumulative departure from normal montbly precipitation in Wisconsin and
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n EDUCATIONAL SERIES 15



Since 1994, water levels have been slowly
declining and will continue to do so until an-
other period of wet years comes along, which
would cause water levels to rise again. Gener-
ally, precipitation cycles result in corresponding
cycles in groundwater levels, and we could use
the historical precipitation record to predict fu-
ture trends in groundwater levels. In a historical
study of the precipitation and groundwater level
cycles, Zaporozec (1980) examined the existing
precipitation record in Wisconsin from 1880 to
1979 and concluded that since the mid-1960s
Wisconsin precipitation had been generally in-
creasing in a trend that could be expected to
last well into the next century. That, in turn,

means that we could expect that the water lev-
els would be also generally increasing during
this period. =
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This report is an interpretation of the data available at the time of preparation. Every reasonable effort
has been made to ensure that this interpretation conforms to sound scientific principles; however, the
report should not be used to guide site-specific decisions without verification. Proper use of the report is
the sole responsibility of the user.

Published as public domain; reproducible without permission. Source credit requested.

The mission of the Wisconsin Geological and Natural History Survey (WGNHS) is to conduct earth-
science surveys, field studies, and research and to provide objective scientific information about the
geology, mineral resources, soil, climate, water, and biology of Wisconsin. The WGNHS collects,
interprets, disseminates, and archives natural resource information. As a part of the University of
Wisconsin—Extension, the WGNHS publishes maps, reports, and educational materials and
communicates results of research to the public. These activities support informed decision making by
government, industry, business, and individual citizens of Wisconsin.

Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, in cooperation
with the U.S. Department of Agriculture, University of Wisconsin—Extension, Cooperative Extension.
University of Wisconsin—Extension provides equal opportunities in employment and programming,
including Title IX and ADA requirements. If you need this information in an alternative format, contact
the Office of Equal Opportunity and Diversity Programs or the Wisconsin Geological and Natural
History Survey (2608/262.1705).



