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ABSTRACT

     Available ground water in much of central Wisconsin is limited to discharge though wells of low yield.  Aquifers that yield small amounts of water to wells include fractured crystalline rock at or near surface in the eastern part of the area, sandstone overlying crystalline rock in the southern and western parts, and glacial till that covers the area north and west of the Marshfield moraine.  Many wells in crystalline rock yield less than 2 gallons per minute (gpm).  About 90 percent of the wells in sandstone and most wells in glacial till yield 5-20 gpm. 
INTRODUCTION

     Water for public and industrial supplies is limited in a larger part of central Wisconsin.  Yields of ground water and natural streamflows during dry seasons are too low to sustain large supplies.  In some towns and villages, public water supplies are inadequate; in others, they are barely adequate and cannot sustain the increase in future needs.  Seventeen municipalities in the area use groundwater; only Neillsville uses surface water.  

    Limited groundwater storage potential and rapid surface runoff deprive the area of much water that otherwise would be available (the average annual precipitation at Marshfield is 31.29 inches).  Only a small part of the total water yield, excluding surface-water reservoir potential, is available for large public supplies.  Soils of low permeability impede downward seepage and promote rapid surface runoff.  Crystalline rock at or near the surface, generally covered by thin deposits of low permeability, limit the groundwater storage potential.  The result is a water-poor area in a water-rich State.  

     Potentially available surface water is abundant, although reservoir storage must be provided for dependable year-round supplies.

PURPOSE AND SCOPE

     This appraisal is intended to aid those responsible for planning the development of the water resources in this area of central Wisconsin.  This report describes the distribution and availability of water in the area, as determined from studies of the geology, hydrology, and water quality.  An inventory of wells was made to obtain information on groundwater levels and subsurface geology.  Test drilling and seismic and resistivity surveys were used to define the bedrock surface.  
DESCRIPTION OF AREA
     The area of investigation (fig. 1) in central Wisconsin comprises parts of Clark, Jackson, Lincoln, Marathon, Portage, Taylor, and Wood counties.  
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PRECAMRIAN CRYSTALLINE ROCKS

     Nearly impermeable crystalline rocks of Precambrian age form the practical lower limit of water-yielding rocks in central Wisconsin.  Depths to these rocks range from zero in the eastern third of the area, where numerous outcrops occur, to nearly 140 feet in the Wisconsin River Valley and moraine areas.  The crystalline rocks consist of granite, gneiss, schist, slate, quartzite, and greenstone.  For the purposes of this report, the crystalline rocks are not differentiated.  

     Small amounts of water are obtained from weathered crystalline rock and from fractures within the rock.  Yields depend on the degree and depth of weathering and the size and interconnection of fractures.  
GROUNDWATER AVAILBILITY
     The availability of groundwater as shown on plate 5 is a reliable guide of potential yields throughout the study area.  The study of 1,344 well records of yields and specific capacities was the basis of these interpretations.  Most reported yields were from short-term pumping tests, and most drawdowns were substantial.  The tests generally lasted 4 to 6 hours.  A 24-hour or longer test for low-capacity wells was rare.
     Groundwater sources in the western two-thirds of the area generally are adequate for domestic and stock supplies, but in the eastern one-third, they generally are inadequate.  In the eastern one-third, yields to domestic and stock wells are commonly less than 2 gpm and may be as low as ½ gpm.  Yields in this low range may necessitate two or more wells or water management on an individual basis.  For example, a dairy farmer might have to allow for water-level recovery in a well between periods of pumping or provide facilities to store water for use between periods of pumping.  

     Many municipal supplies in the study area, including Colby, Dorchester, Edgar, Greenwood, Owen, and Stratford, are barely adequate for present needs during dry seasons.  Additional supplies will be required for future increased needs.

DEVELOPMENT FOR SUPPLIES
     Domestic and farm wells generally are drilled wells, 6 inches in diameter, with open-end casing, and equipped with submersible pumps.  Many wells in bedrock probably obtain much of the water from directly overlying glacial materials.

     The source of municipal water supplies of nearly all villages and cities is groundwater.  Many test holes have been drilled in the area to identify favorable drilling sites for public-supply wells.  Municipal wells generally are larger in diameter than domestic wells; most of them are screened and better developed than domestic wells.  Many municipal wells are closer to streams and penetrate more permeable materials than domestic wells.  Because of these conditions, municipal wells have higher yields than domestic wells, although they do not assure an adequate supply of water.  
