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GROUNDWATER LEVELS IN WISCONSIN, ANNUAL SUMMARY 1996
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Figure 1. Location of observation wells in Wisconsin, 1996.

The Wisconsin Geological and Natural History (Zaporozec, 1996) and recommended revision of
Survey (WGNHS) and the U.S. Geological Survey the network, which continued through 1996. In
(USGS) have jointly operated a statewide network the effort to make the network more efficient and
of observation wells in Wisconsin since 1946. Dur- of better quality within the existing limited bud-
ing 1994 and 1995 a joint USGS/WGNHS commit- get, measurements at 35 observation wells were
tee evaluated all observation wells to determine temporarily suspended pending further evalua-
whether they met network goals and objectives tion. At the end of 1996 the network had 132
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water levels in 1996 were higher
than in 1995 in 66 percent of ob-
servation wells in most of Wis-
consin, except in the southwest,
where the water levels were
lower than in 1995 (fig. 2). Ob-
servation wells in the western
part of central Wisconsin have
recorded only minor changes
from 1995 to 1996; average wa-
ter levels were within 0.3 ft of
the 1995 levels.

Water-level fluctuations in
1996 were relatively small. Aver-
age water levels in 1996 were
within 0.5 ft of 1995 levels in al-
most half of the observation
wells, and within 1 ft in two-

thirds of the observation wells.
The greatest rises were recorded

Figure 2. Average water-level changes from 1995 to 1996.

wells in 66 counties. Locations of these wells are
shown in figure 1. At present, the counties of
Dunn, Eau Claire, Menominee, Ozaukee, St.
Croix, and Washington do not have any observa-
tion wells in the network. Information about wells
and water-level measurements can be obtained
from the USGS (Bernie Ellefson, 608/821.3849) or

the WGNHS (Alexander Zaporozec, 608/262.3385).

Fluctuations in groundwater levels are deter-
mined to a large degree by the amount of re-
charge available to the groundwater from the infil-
tration of precipitation. Precipitation amounts in
1996 were 104 percent of normal levels for the
second year in a row (M.J. Menne, State Climatol-
ogy Office, verbal communication, 1997). This ad-
equate supply of water resulted in groundwater
levels that generally were slightly above the 1995
levels. Individual water-level measurements were
averaged monthly to calculate average annual wa-
ter levels in individual observation wells. Average
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in observation wells in the east-

ern part of central Wisconsin. Av-
erage water levels in 1996 in Waupaca, Fond du
Lac, and Green Lake Counties were 2.1, 2.5, and
3.0 ft higher than in 1995, respectively. The great-
est natural annual declines (greater than 2 ft)
were recorded for observation wells in Trempea-
leau, Rock, and Vernon Counties: -2.1 and -2.2,
-3.0 and -3.8, and -3.9 ft, respectively. The maxi-
mum recorded natural decline for 1996 was
-3.92 ft in a well in Vernon County.

Average water levels in the deep sandstone
aquifer in areas of large withdrawals of groundwa-
ter (Brown, Milwaukee, Waukesha, Racine, and
Kenosha Counties) continued in their gradual de-
cline (fig. 2). The maximum decline in the Green
Bay area was in well BN-76 (-10.45 ft); in the Mil-
waukee/Waukesha area, in well ML-85 (-7.94 ft);
and in the Racine/Kenosha area, in well KE-6
(-2.60 ft). Water levels in the overlying Silurian do-
lomite aquifer have not been affected (see WK-31,
fig. 3).



15 |— precipitation 115
10 = 10
c 5 — 5
- 0 0
2 5 — -5
-g 1 1 1 1 1 1 1 1 1 1
g
o 32— —32
—O —
34 well BT-2 Webster, Burnett County, 34
[ 46 ft deep sand and gravel aquifer ]
1 I 1 1 1 1 1 1 1 1
20 W /\ _120
22— — 22
| well MT-7 Pembine, Marinette County, |
33 ft deep sand and gravel aquifer
0 1 I I 1 1 1 1 1 1 0

2= — 2
[ [
L well PT-276 |

61 17 ft deep 6
— Amherst Junction, Portage County, —
1

8 —sand and gravel aquifer

28 — — 28
— average 1968-96 o~/ /—/\/J\\ ]
30 = =430
[ well CH-142 Chippewa Falls, ]
32 60 ft deep Chippewa County, lower sandstone aquifer — 32
1 1 1 1 |

230 —

depth to water, in feet below land surface

232

234 234
236 236
average 1981-96
238 238
240 — — 240
242 — — 242
244 1— — 244
|— well DN-1136 Cross Plains, Dane County, —
246 — 326 ft deep upper sandstone aquifer — 246
| | 1 | | 1 1 1 1 1
130 = 130
132 = 132

well WK-31, 608 ft deep
134 | Big Bend, Waukesha County, W\E 134
136 | Silurian dolomite aquifer — 136
1 I 1 i 1 1 1 1 1 1

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996

"""""""""" 30-year normal water level (1961-90), unless otherwise indicated

Figure 3. Cumulative departure from normal monthly precipitation in Wisconsin and fluctuations of water
levels in selected key wells, 1986-96.
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In comparison with the 30-year means (so-
called normal water levels), the 1996 average wa-
ter levels were above normal in 54 percent of ob-
servation wells located in the northern half of the
state and in most of the central and south-central
parts. Below-normal water levels were recorded in
29 percent of observation wells, primarily in ex-
treme eastern Wisconsin and in parts of south-
western, central, and west-central Wisconsin (fig.
2). Observation wells having no significant depar-
ture (+1%) from normal levels were scattered all
around the state.

In 1996 seasonal fluctuations in groundwater
levels reflected the trends in precipitation. Al-
though the year began with plenty of snow in
January and generally good snowfall statewide,
much of this moisture was gone when the winter
season ended in late March. There was hardly any
significant spring rainfall, which usually replen-
ishes groundwater. Total precipitation for Febru-
ary through May was 79 percent below normal;
March and May were especially dry. This dry spell
peaked in late May. With inadequate, sporadic
spring moisture, groundwater levels did not start
rising until late April and early May and peaked
much later than usual, in June and July, because
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of heavy rain showers in June and above-normal
rainfall in July. About 63 percent of the observa-
tion wells reached their annual maximum water
levels from late April through early August; 42 per-
cent of the wells peaked in June and July. The
usual secondary peak in the fall was almost non-
existent. Most of the lowest annual levels were re-
corded during September through December (51
percent), especially in December.

Groundwater levels fluctuate not only season-
ally but also from year to year in response to long-
term trends in precipitation. Well hydrographs
(fig. 3) show the long-term trends and their rela-
tionship to precipitation trends (top box, fig. 3).
Average water levels in observation wells were
generally declining from their peaks in 1986 and
reached their minima in late 1990 to early 1991 in
response to drought years 1988-89. The generally
rising trend in water levels can be seen from 1990
until 1995, with a temporary peak in 1993.
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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 this
publication is the sole responsibility of the user.

Issued in furtherance of Cooperative Extension work, Acts of
May 8 and June 30, 1914, in cooperation with the U.S. Depart-
ment of Agriculture, University of Wisconsin-Extension, Co-
operative Extension. University of Wisconsin-Extension pro-
vides equal opportunities in employment and programming,
including Title IX and ADA requirements. If you need this in-
formation in an alternative format, contact the Office of Equal
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Opportunity and Diversity Programs or the Wisconsin Geo-
logical and Natural History Survey (1 608/262.1705).

Mission of the Wisconsin Geological Survey

The Survey conducts earth-science surveys, field studies, and re-
search. We provide objective scientific information about the geol-
ogy, mineral resources, water resources, soil, climate, and biology of
Wisconsin. We collect, interpret, disseminate, and archive natural
resource information. We communicate the results of our activities
through publications, technical talks, and responses to inquiries
from the public. These activities support informed decision-making
by government, industry, business, and individual citizens of Wis-
consin.



