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stream, ground water continues in its path until it reaches its -
home base, the sea, where the sun causes water to gvaporaie
and rise into the atmosphere. Moisture-laden clouds are blown
by winds over the land, clash with cold air and produce rain.
The water falls again on the land and replenishes the streams
and ground-water reservoirs, thus closing the never-ending
water cycle.
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Schematic diégram of the hydrologic cycle

{adapted from: Water in Environmental Flanning,
W.H. Freeman and Co., 1978}

HOW DEEP IS GROUND WATER?

The surface of a ground-water reservoir, the water table, is
not the same throughout the county and it varies both in time
and place. ‘The waier table tends to be closest to the tand sur-
face in river valleys and marshes, and at greater depths be-
neath hills and ridges. It usuatly resembles a flattened form of
the surface relief. - Ground-water {evels are fluctuating almost
constantly, and decline and rise within a relatively short period
of time, mainly in response to changes in the amount of rain-
fall and withdrawal of water from welis, Water levels respond
1o changes in precipitation only after a certain period of time,
depending on the character of rocks and depth to ground
water.

Besides short-term fluctuations, variations in precipitation
cause seasonal variations of water levels. Water levels rise rela-
tively rapidly in the spring due to recharge from snowmelt and
spring rains and then gradually decline throughoeut the summer
when evapotranspiration exceeds precipitation, which means
that less water is available for infiltration. A small rise occurs
in the fall due to fall rains. It is followed by a decline during
the winter, when precipitation is stored on the land surface as
snow. In addition, alternating series of wet and dry vears
produce gradual, long-teryn changes in water levels,

Juneau County can be divided into two distinct areas, an
upland area and a lowiland area (see county map on the title
page). Generally, ground water is deeper in the upland area
and closer to the land surface in the lowland arga. More in-
formatien on the depth of wells and fluctuations of water
levels is on the other side. . : .
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DEPTH TO GROUND WATER (in feat)

Based on records from water wells, the depth to ground water
in the county ranges from 5 to 400 feet below the land surface
in the upland area, and from 1 to 110 feet in the lowland avea.
The histograms above show the distribution of the depth to
ground water, In the majority of wells, the water levels are
between & to 55 feet below the land surface. In the upland
areas, about one fourth of the wells have water levels deeper
than 100 feet. In the lowlands, only occasionally is the water
level deeper than 75 feet, and about two thirds of the wells
have water levels closer than 25 feet to the land surface.

HISTORICAL TRENDS IN WATER LEVELS

Some of the wells in Juneau County are included in a state-
wide network of observation stations where the changes in
water levels are measured at regular intervals. One of the main
purposes of collecting these datz is to determine the relation-
ship of precipitation and other natural factors to fluctuations
in water level, This relationship is best observed on wells with
a long period of measurements, at least 20-25 years. Since the
longest continuous period of measurements in.this county is
only 18 years, hydrographs of wells Ju-8 and Ju-98 (which are
aonly one half of a mile apart) were combined to show the
long-term trends in water levels. {See graph on top of next

page.)

The similarity of the water-level record for wells Ju-8 and
Ju-98, obtained during a period of 32 years, and the three-year
running average of precipitation at Mauston shows the domi-
nant role that precipitation plays in water-level fluctuations.

The water level in well Ju-98, which is typical of weils on
the border between the upland and lowland areas of the
county, does not respond immediately to individual rains, but -
rather fo the cumuiative amount of precipitation during the
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10 o 12 preceeding months. The wells in the lowland areas,
however, would respond more immediately te the amount of
rainfall. Near river channels, the ground-water levels may rise
abruptly, responding within a few days, or even hours, to a
heavy rainfall and corresponding rise in the river stage.

The similarity between trends in precipitation and trends in
water levels permits both the estimate of future behavior of
ground-water levels and the reconstruction of past water-level
fluctuations from pracipitation graphs for earlier periods with-
out water-level records. .

No long-term changes in water level are apparent from the
hydrographs above, although there is a slightly increasing trend
since the late 1950s. The ground-water level fiuctuates within
three feet from the average level, and was nearly the same in
1981 as it was 30 years ago. This indicates that over a long
term period, naturat changes are in balance. Following g peri-
od of less than normal precipitation in the late 1940s and
1950s, ground-water levels declined to the record [ow in 1958.
Other periods of precipitation caused similar declines in
ground-water levels in 1964, 1970, and 1977. These declines
were offset by significant rises In 1980, 1966, and 1973, The
lows and peaks have approximately the same interval of 6 to 8
years.

EXTREME WATER LEVELS

The change from high to low ground-water levels is irregular
and usually gradual. For examplie, ground-water levels do not
change as quickly as yearly rainfall totals, which can change
from extremely high one year to extremely iow the next. Min-
imal ground-water fevels do not occur immediately after maxi-
mum ground-water lavels and vice verse. At least one year of
moderate ground-water levels, and more usually several years
of such levels, intervene between the years of extreme levels.

On well Ju-8, the record minimum monthly levels occurred
in 1958-59, and the record maximum monthly fevels in
- 1965-66, Lows and peaks on well Ju-8 come about 1-2 months
later than on well Ju-98: in March, and in June and July,
respectively. '







