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Introduction

This map is part of the Polk County Groundwater Resource Investigation, a
joint project of the Wisconsin Geological and Natural History Survey and the
Polk County Board of Supervisors. The purpose of this project was to compile

eastern outlets of Lake Superior. From about 12,000 to 10,000 years ago, water
from Lake Superior flowed down the St. Croix drainageway and the St. Croix
Dalles were formed (Johnson, 1998).

Over much of the county the glacial deposits are more than 100 feet thick.
Although these deposits are variable in composition, they commonly contain
enough coarse-grained sand and gravel to provide adequate water supply for
domestic wells; about 73 percent of the wells in Polk County receive water
from the sand and gravel aquifer.

In areas where glacial deposits are thin or absent, wells are completed in
bedrock. The band of near-surface bedrock that runs from west-central into
southern Polk County is underlain by the Precambrian basalt. The basalt is
typically very low in yield and is only used when the overlying Pleistocene
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ment. The distribution of these glacial deposits in the southwest part of the
county roughly corresponds to the region where there is a large discrepancy
between surface- and well-water elevations. On the basis of the data from the
Osceola Lake site, Muldoon and others (1990) assumed that the surface-water
features in an area south and southwest of Osceola Lake are perched and
thus are separated from the underlying aquifers by an unsaturated zone.

Site 2—Bass Lake, in the northwest part of the county, north of Cushing, is
located in a hummocky till plain that contains numerous lakes and wetlands.
Surface-water bodies in this area lie at an elevation of approximately 995 feet
on the eastern side of the till plain and grade to an elevation of 880 feet on
the western edge; water-supply wells in the area have elevations ranging
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50 feet (elevation 1,280 feet), the wells were dry. These data suggest that an
upper saturated zone is held up by the till; below this, an unsaturated zone
exists above a deeper saturated zone. Although no monitoring wells inter-
sected the deeper saturated zone, its elevation has been determined from

the elevations of Upper Waterman, Lower Waterman, Sand, and Beaver Dam
Lakes as well as from water levels in domestic supply wells. Figure 5 indi-
cates that strong downward hydraulic gradients exist at the site, yet there is
no clear discharge point for the upper saturated zone. Muldoon and others
(1990) suggested that the precipitation in the upland area must be approxi-
mately balanced by evapotranspiration.
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fractures are well connected, these rocks can transmit water easily; however, if of Polk County and suggested that the large discrepancies between surface- sandy outwash over red, sandy il (fig. 5); in places there are some finer- / e 4 21 Q ) 5 %" Datum is mean sea level. Solid where considered accurate
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No matter how rapidly or slowly the groundwater flows, its natural 1) the existence of small perched lakes in uplands in the southwestern part of Five monitoring wells were installed at the site, but only three of the five
direction of movement is in response to gravity, from upland recharge areas, the county, 2) steeply mounded water tables under lakes in areas of silty till in v;rlells contalllned w?lter (fig. 5). Thefv;ells. ﬁ?nt?mmg watﬁr v;/ere loca.ted ml Groundwater divide, approximately located
where water infiltrates into the subsurface, to lowland discharge areas (lakes, the northwest part of the county, and 3) the presence of two distinct saturated the outwash and the upper part of the till; below a depth of approximately
rivers, springs, and seeps) where groundwater emerges again. Many surface- zones separated by an unsaturated zone in areas qf hurpmocky s.andy till in =% General direction of shallow groundwater flow
water bodies are groundwater-discharge areas, so groundwater quality has a the northeast part of the county. Data frpm three field sites described below
significant impact on the water quality of lakes, streams, and wetlands. Wells were collected as part of that investigation. areas where surface-water elevations are 50 to 100 feet
are manmade groundwater-discharge points. . ) ) above well-water elevations

A surface-water divide is a line of separation, commonly a ridge or a tract of Site 1—Osceola .Lake, located in the southwestern part of the county; sits at the A Figure 3. Hydrogeology of
high ground that divides the surface water that flows naturally into one basin base of a steep ridge composed of 100 to 150 feet of sand and gravel over th%ass .Lakye e fe arcI;gZi e Geologic materials contributing water to well (All geologic information is
from water that flows naturally into a different basin. Several streams and bedrock; the ridge is capped by loess, silt-sized sediment deposited by the A Locations of monitorine taken from Department of Natural Resources well constructor’s reports on
their associated tributaries drain parts of Polk County; these include the Clam wind during the Pleistocene. Several small lakes on top of the ridge have 3 182 olls and th lf i 3. file at the Wisconsin Geological and Natural History Survey. Materials
River in the northeast, the Trade River and Wolf Creek in the northwest, the elevations ranging from 1,040 to 1,050 feet; Osceola Lake has an elevation of 40 — Wensan . e' éne Oflgeq ostc contributing water to the well are those units that are saturated and pene—
Apple River in the central part of the county, and the Willow River in the 8.98 feet (fig. 2). Monitoring wells in the area indicate that water—table.eleva- Zzzz :S;ZE t;ng C' g; ZtS§ ;Zvels trated by the open, or screened, part of the well.)
southeast. All these rivers eventually empty into the St. Croix River, which tions range from 892 feet near Osceola Lake to 925 feet on top of the ridge. : tori o 1l
forms the western boundary of Polk County. However, the drainage network A map of the Pleistocene geology of the County (Johnson, 1998) indicates that N THOTHEOTING TOCHS. ° sand and/or gravel
of Polk County is somewhat poorly integrated. Hummocky topography and the ridge is mainly composed of hummocky till and meltwater-stream sedi- B
internal drainage to kettle lakes make determination of surface-water divides _ o limestone or limestone and sandstone
complex; consequently, they are not delineated on this map. 1000

A groundwater divide is similar to a surface-water divide, in that it is a ridge N . e sandstone
defined by contours of the water table. Shallow groundwater moves away e o
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major groundwater divide in the western half of the county separates a region ) ized from information collected over a period of approximately 50 years.
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The bedrock in Polk County consists of Precambrian basalts overlain by a Sand and gravel N 7 f” Base map constructed from U.S. Geological Survey Digital Line Graph files (1990,
series of Cambrian and Ordovician rock (Mudrey and others, 1987). The Pre- i scale 1:100,000), modified by Wisconsin Department of Natural Resources (1992)
cambrian basalt, emplaced approximately 1.1 billion years ago and locally C and Wisconsin Geological and Natural History Survey (1999).
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southern Polk County. The depth to bedrock over this ridge is commonly ' This map is an interpretation of the data available at the time of preparation. Every
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dominantly limestone and dolomite. € K Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914,
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formed a large glacial lake in the northwestern part of the county. The last Figure 2. Part of a topographic map showing the location of Osceola Lake, lake Zone of saturation 30 R1OW | [ 54 RI7W  gT CROIX CO 55 R16W | seowomp  RISW KILOMETERS
major event to shape the landscape in the study area was the drainage of water elevation, and water-level elevations from wells (open circles). Contour interval is 92045’ ‘ 92030’ s [ ! 2 ’ : >

from Lake Superior down the St. Croix valley when a glacier was blocking the 10 feet; the 900- and 1,050-foot contour lines are highlighted in green. ---- Contact between till and sand & gravel



