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Figure 1.  Shaded relief map showing drainage basins as well as topographic 
and geologic features that infl uence the water table in Columbia County.

What is a water-table map?
This map shows the approximate elevation of the water table in Columbia 
County. The water table represents the top of the saturated zone. Below the 
water table, all pores, cracks, fi ssures, and other voids in the subsurface are 
fi lled with water. Above the water table these voids are mostly fi lled with air. 
The water table is the elevation below which water will freely fi ll a hole or 
well. Streams, lakes, and wetlands in the county are places where the water 
table intersects the land surface.

The water table level fl uctuates seasonally in response to periods of precipita-
tion, snowmelt, and drought. These fl uctuations are greatest where the water 
table is highest in the landscape and far from surface water features.  

What the map shows
The contour lines on the map represent lines of uniform elevation of the 
water table, in feet above mean sea level. For instance, at every point along 
the 800-foot contour, the water table is present at 800 feet above sea level.

Water-table elevations are lowest (about 740 to 780 feet above sea level) 
along the Wisconsin River and Lake Wisconsin in the southwest part of the 
county, and are highest (over 1400 feet above sea level) in the Baraboo Hills 
region of the county. 

A surface-water divide is a line of separation, commonly along a ridge or tract 
of high ground, where water naturally fl ows toward diff erent basins. Surface-
water divides in Columbia County separate three basins: the Wisconsin River, 
the Fox River, and the Rock River basins. A shaded-relief map of Columbia 
County (fi g. 1) shows the locations of the surface-water divides and basins.

A groundwater divide is a ridge along the highest elevations of the water 
table. Groundwater fl ows away from divides, toward groundwater discharge 
areas such as lakes and rivers. Groundwater typically moves in directions 
approximately perpendicular to the water-table contours. (Groundwater fl ow 
in the Baraboo Hills is an exception and is discussed in more detail in the fol-
lowing section.)

The major groundwater divides in Columbia County are along or relatively 
close to surface-water divides. Groundwater divides are illustrated on this 
map as wide and approximate areas because the location of the divide may 
change as the water table rises and falls in response to periods of rainfall and 
drought. Signifi cant amounts of groundwater pumping from wells drilled 
near divides may also cause a divide to shift. In contrast, surface-water 
divides are fi xed by ground surface topography and do not move.

The groundwater divides in Columbia County can be used to separate the 
areas in which groundwater fl ows toward particular stream systems. For 
example, in the south and east region of Columbia County, groundwater 
fl ows toward and discharges to the tributaries, lakes, and wetlands within 
the Rock River basin, or to the Rock River itself. In northern Columbia County 
groundwater discharges within the Fox River basin, and for a large part of 
west and central Columbia County, groundwater discharges in the Wisconsin 
River basin.

Construction of the map
Groundwater elevations were estimated from the elevations of surface-water 
features such as streams, lakes, and wetlands. Water-table elevation contours 
for this map are interpolated from the elevations of surface water features 
and inferred from ground surface topography.

Mapped water-table elevations were verifi ed at several locations throughout 
the county using water-table elevation data obtained from the Wisconsin 
Department of Natural Resources online database of closed remediation sites. 
These data consist of water level elevations measured in monitoring wells 
installed at contamination investigation sites. Monitoring wells are excellent 
indicators of water-table elevation because they are often screened across or 
just below the water table, and water levels are often repeatedly measured. 
The locations and approximate water-table elevations of these data are indi-
cated as red points on the map.

The accuracy of the map varies throughout the study area, increasing where 
surface-water bodies are more prevalent. Water-table elevation contours are 
less accurate in areas of steeper topographic relief, such as in the Baraboo 
Hills and south of Lake Wisconsin (fi g. 1). The water-table elevations are also 
subject to seasonal fl uctuations in recharge or as a result of large-volume 
pumping from wells. However, the groundwater fl ow directions are not typi-
cally aff ected by seasonal variations in recharge.

The water table is heavily infl uenced by surface topography. The general sur-
face topography of Columbia County is shown in the shaded-relief map (fi g. 1). 
The following paragraphs discuss some of the topographic and geologic fea-
tures in the county and their infl uence on the mapped water table

Baraboo Hills
The Baraboo Hills form a topographic high in western Columbia County 
beginning west of the Wisconsin River and extending well into Sauk County 
to the west. The Baraboo Hills consist of Precambrian quartzite and Cambrian 
sandstone covered in many places by a thin layer of glacially deposited sedi-
ment. The Baraboo Hills are the highest and steepest landscape in Columbia 
County, and as a result, the water table within the Baraboo Hills is also higher 
and steeper than elsewhere in the county.

The quartzite bedrock of the Baraboo Hills is relatively impermeable; ground-
water fl ows primarily through fractures in the rock. Although the water table 
is mapped as a continuous surface across this area, groundwater fl ow direc-
tions in fractured rock aquifers can be more complex than in porous aquifers. 
Flow directions in the quartzite may not be predicted accurately from the 
mapped water-elevation contours; fl ow-direction arrows are not shown 
for this area. In addition, wells installed into the quartzite bedrock may not 
produce signifi cant amounts of water, and these wells will likely not produce 
water levels consistent with the mapped water table unless they intersect 
near-surface fractures.

Sandstone ridges
The water table in the southwest corner of Columbia County contains notable 
areas of raised relief where the water-table elevation rises above nearby 
surface water features. These areas coincide with bedrock ridges that consist 
predominantly of sandstone. In these areas the mapped water table is also 
mapped as a raised feature, but it is more subdued than the surface topography.

Drumlins
Along the eastern boundary of Columbia County, the water table takes on 
a linearity trending generally northeast–southwest. This linearity is due to 
the presence of drumlins on the land surface in this part of the county. The 
drumlins infl uence the shapes of surface water features and the shape of the 
water table.

Uses of the map
This water-table elevation map has a wide variety of uses. The map can be 
used to identify where a spill will move or to trace a contaminant back to its 
source by looking at the approximate direction of groundwater fl ow. Know-
ing the direction of groundwater fl ow can also be used to help protect both 
the quantity and quality of water that feeds lakes and streams. Another use 
for the map is to calculate depth to the water table, a key component in esti-
mating groundwater susceptibility. Depth to water table data is important 
for construction activities such as excavations, foundation design, and high-
way planning. 

Map credits
Data used to generate this water-table map were compiled by Steve Mauel, 
Andrew Aslesen, and Kathy Roushar of the Wisconsin Geological and Natural 
History Survey. U.S. Geological Survey digital data for hydrography (derived 
from USGS, 2001), topographic quadrangles (7.5-minute series; USGS, 
1996–97), and the National Elevation Dataset (USGS, 2001) were used as aids 
in estimating groundwater elevations and contouring the data. 

References
U.S. Geological Survey, 1996–97, Digital raster graphics of topographic quad-
rangles (7.5-minute series, topographic), Columbia County, Wisconsin. 

U.S. Geological Survey, 2001, National elevation dataset, http://ned.usgs.gov.

Wisconsin Department of Natural Resources, Remediation and Redevelop-
ment (RR) Sites Map and GIS Registry online database tools, 
http://dnrmaps.wi.gov/imf/imf.jsp?site=brrts2.

The base map was constructed from U.S. Geological Survey digital line graph fi les (1990, scale 1:100,000) and modifi ed by the Wisconsin Department of Natural Resources (2004) and the Wisconsin Geological and Natural History Survey (2010), and ESRI StreetMap (2008).  
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