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When school groups are asked to tell what 

they know about groundwater, "Water in the 
ground!" is the answer most often given by 
eager young scholars in the audience. 

While it can't be argued that groundwater is 
water in the ground, it quickly becomes clear 
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upon furtht;r questioning that groundwater 
is still somewhat of a mystery - even to the 
brightest of minds. This isn't just typical of 
middle school students, but of most adults as 
well. · 

First in a series 

How many people would be able to articulate 
what groundwater actually is? For instance, 

This is a diagram of the water cycle and what happens to the 32 inches of annual 
precipitation that Portage County receives. The changes in elevation of the water 
tables, represented by the black contour lines, can be used to determine groundwa
ter flow direction. Groundwater moves from high elevation to lower elevation where 
it will eventually discharge to a stream, river or lake. (Center for Watershed Science 
and Education graphic) 

W'ater . 
the ground past the root zone of plants or, like 
a ball rolling downhill, ends up running off the 
surface into low spots on the landscape. The 
rate at which water soaks into the ground is 
determined mostly by the uppermost soil layer. 
Runoff is generated when rain falls (or snow 
melts) faster than water can infi.ltrate, or soak 
into the soil. 

Fine-textured soils such as ctay don 't allow 
water to infiltrate very quickly. They generate 
more runoff than coarse-textured soils made 
up of ·mostly sand, which allow more infiltra
tion. On average, only about 2 inches of water 
actually reaches Portage County lakes and 
rivers as runoff. 

The remaining 10 inches of annual pre-
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cipitation is a good estimate of what actually 
infiltrates past the root zone of plants and ulti
mately becomes groundwater. The infiltrating 
water moves downward because of gravity 
until it reaches the water table, the point at 
which all the empty spaces between the soil 
particles or rock are completely filled with 
water. The water table represents the top of the 
groundwater resource. 

People should not think of groundwater as 
sitting peacefully in an underground lake or 
flowing in an underground stream. Rather, 
groundwater moves very slowly between par
ticles of sand and gravel or through cracks in 
rocks. This material, groundwater's under-

. ground home, is called an aquifer. 
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The total well depth of each of the wells is the same. Position on the landscape 
determines how deep one must drill before reaching the water table. Rivers occur 
where the water table intersects the land surface. (Center for Watershed Science 
and Education graphic) 

Water 
(Continued from page 29) 

such as a river, stream, lake, spring or wetland. 
Here in Wisconsin, surface waters are located 

in the areas where the water table intersects the 
land surface. Sometimes surface waters and 
groundwater are talked about separately. They 
are, however, intimately connected. Because 
of this strong connection, scientists actually 
consider them to be a single resource. 

To illustrate the connection' of groundwater 
to streams, students are often asked to con
template why many small creeks or springs 
continue flowing even during drought. The 
answer is, of course, that groundwater supplies 
water" to these resources twenty-four hours a 
day - 365 days a year. All str~ams must begin 
somewhere, and walking a stream to find its 
source will often determine it begins as a small 
seep oi:_ spring. · 

Since groundwater maintains a relatively 
consistent temperature year rq_und, small 
streams and springs tend to be colder in the 
summer months than the larger rivers that they 
might flow into. Conversely, groundwater is 
the reason one often sees open water in small 
streams during winter months; while their larg
er downstream counterparts are frozen on top. 

The consistent temperature of groundwater 
(generally 48 to 50 degrees Fahrenheit) is also 
one of the reasons why brook trout are found 
only in headwater streams with a strong con
nection to groundwater; the cool water is able 
to hold more dissolved oxygen - something 
brook trout in particular depend on. 

People depend on groundwater too, and 
wells are used to extract water from the 
ground. There are private wells which typi
cally serve one home, there are large municipal 
water systems which often consist of multiple 
wells that provide water for whole cities or vil
lages, and there are large irrigation wells that 
supply water to fields . 

A well is basically a vertical hole into tlie 
soil and/or rock. Wells must be deep enough 
so that they extend past the water table into 
the gro@dwater aquifer. The water table may 
be very close to the land surface for people 
located close to a lake, river, or stream. 

However, for those located ori the top of 
a hill, the water table is often located much 
deeper. A we!\ in this situation must often be 
drilled much deeper as a result. 

As water is pumped or removed from the 
well, water contained in the spaces in adjacent 
rock or sand/gravel material replaces the water 
that was removed from the well. While people 
might like to think of groundwater as being 
very old, the truth is most water supplied to 
wells in Portage County is likely to be only a 
couple of years to maybe decades old. 

That's an overview of groundwater's great 
journey. And right now, groundwater is mov
ing through the aquifers below the ground. 
This water is always moving, very slowly 
- eventually being brought to the surface by 
a well or emerging as discharge to a nearby 
stream, river, or lake. 

Such is the life of groundwater, the part of 
the water cycle that people can't see and often 
times forget about. However, here in Wiscon
sin, groundwater has been in the news a lot 
recently. 

And !es important to understand what 
groundwater is and how it ~oves to use and 
manage this resource wisely. 

Editors note: The goal of this series is 
to take the mystery out of groundwater and 
help all better understand Wisconsin s water 
sources. The next article will talk about the 
concept of watersheds and elaborate on Por
tage County s groundwater. More specifically, 
the major aquifers in central.Wisconsin, water 
table and general groundwater flow directions 
in the county. 

The authors are members of the Center for 
Watershed Science and Education at the Uni
versity of Wisconsin-Stevens Point (UWSB) 
and UW-Extension. · 

where does groundwater in Portage County 
originate? Once water is in the ground, where 
does it go? How fast does groundwater move? 

Many people are unable to answer those 
questions. Groundwater is a resource that most 
people know little about, and understanding 
groundwater can be difficult, given that it can't 
be seen. 

Therein lies a major challenge - managing 
and making decisions about a resource that is 
poorly understood, yet people have come to 
depend on. Everyone in Portage County uses 
groundwater in their daily routines. It might 
be for drinking, taking a shower, watering gar
dens or irrigating crops. Beyond human needs, 
rivers, streams and lakes also depend on a con
tinual supply of clean groundwater to maintain 
the integrity and diversity of their ecosystems. 

Groundwater is often referred to as Wiscon
sin's buried treasure. The comparison is a good 
one, given its value to human beings. After all, 
human bodies are nearly three-quarters water. 

The idea of buried treasure also hints at 

Aquifers consisting of sand/gravel material 
are capable of holding more water than an 
aquifer of granite. Think about the amount of 
water that a jar of sand can absorb versus a 
granite countertop. In a sand/gravel aquifer, 
groundwater moves about a foot per day when 
it's not under the influence of a nearby pump
ing well. 

Groundwater is always moving. It is able 
to move because the empty spaces within 
aquifers are interconnected. The size and con
nectivity of the spaces within an aquifer deter
mine how quickly groundwater moves, or how 
much water a well is able to pump. 

The movement of groundwater is differ
ent than the movement of water through the 
unsaturated soil or rock above the water table, 
but why and how it moves is a matter of simple 
physics. Water at any point in an aquifer has 
energy associated with it, and its movement 

the mystery and intrigue that often surrounds 
groundwater. Un like stories of pirates and their 
buried treasure, however, groundwater isn ' t 
the stuff of legend or lore. Groundwater is real , 
it's tangible - and every person benefits from it 
in an individual way. 

To truly understand groundwater requires 
some knowledge of how it fits into the flow 
of water thr5mgh the environment. Many have 
drawn a picture of the water cycle for an earth 
science class at some point in their lives. The 
water cycle can be considered as a sort of trea
sure map for groundwater. 

Groundwater 's journey begins in the sky as 
a rain droplet or snowflake. Portage County 
receives on average about 32 inches of precipi
tation annually. Almost two-thirds (roughly 
20 inches) of this precipitation ends up back 
in the atmosphere by direct evaporation or 
by passing through plants in the process of 
transpiration. 

The remaining 12 inches either soaks into 
(See Water, page 29) 

can be. predicted by measuring changes in 
energy between two locations. More simply, 
groundwater moves from high energy to low 
energy. One measurement of energy is ground
water elevation. 

Groundwater elevation maps show the height 
of the top of the groundwater above a common 
measuring point, which is sea level. Those 
maps indicate that the water table is not flat; 
it is oftentimes a more muted version of the 
actual land surface. From a map of groundwa
ter elevation, groundwater flow direction can 
be determined. ' 

Knowing that groundwater will move from 
high energy and elevation to low energy 
and elevation, groundwater flow lines can 
be drawn on the map. Groundwater moves 
towards low spots on the landscape, where 
it will eventually discharge to surface water, 

(See Water, page 30) 


