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January 25, 2006

Thomas J. Hafner, P.E., Director of Public Works
City of Delafield

500 Genesee Street

Delafield, Wl 53018-1896

Subject:  Report on Test Well Construction and Aquifer Performance Testing
Test Well For Well 2
Delafield, Wisconsin
Earth Tech Project No. 86145

Dear Mr. Hafner:

The purpose of this letter report is to present the results of test well construction, aquifer
performance, and water quality testing conducted at the test well site located at the property
referred to as the Village Square development, in the City of Delafield. Figure 1 shows the
location of the test well in the City of Delafield. Figure 2 is a site plan that shows the location of
the test well and observation wells. The test well and observation wells are located on the
southern part of the 25-acre site on the southwest corner of the State Highway 16 and

State Highway 83 intersection.

The test well and three observation wells (OW-1, OW-2, and OW-3) were constructed at the site
to further evaluate formation characteristics, water quality, aquifer response to pumping,
potential yield, and the ability of the aquifer to support long-term pumping of a high-capacity
supply well.

BACKGROUND

A well siting study was completed in December 2004. During May and June 2005, three test
borings (B1, B2, and B3) were drilled at the test well site by CTW, Lannon, Wisconsin.
Formation logs and a map showing the location of the test borings are in Appendix A.

Test Borings showed there are thick sand and gravel deposits at the site and that the formation
appeared to have good potential for developing a high-capacity water supply well. It was
recommended by Earth Tech, Inc., that a test well be constructed at the Test Boring B3 site to
confirm the yield potential and water quality characteristics of the site. Following is a discussion
about the additional exploratory work performed and test results.

LAND USE, TOPOGRAPHY, AND DRAINAGE

The site is located in the City of Delafield, immediately north of Vettleson Road, 1,000 feet south
of State Highway 16, and 1,250 feet west of State Highway 83. Land uses are residential and
agricultural. The well site will be owned by the City of Delafield, and commercial development
will occur on the northern part of the parcel. The elevation of the test well site is 964 feet above
mean sea level (MSL). At the test well site, the topography slopes gently toward the north.
Figure 2 shows ground surface elevation contours.

Surface drainage is generally toward the north and northwest.
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GEOLOGY

The City of Delafield and the test well site are located in an area that was glaciated by the
Green Bay Lobe during the Wisconsin Glacial Period. The site is located near the boundary
between the Green Bay Lobe and the Lake Michigan Lobe. The topography of the area consists
of conical hills and irregular ridges (knob and kettle topography) and formed as the ice sheets
accumulated drift at their margins and deposited the material on preexisting bedrock formations.

The thickness of glacial deposits and depth to bedrock vary considerably, because the bedrock
surface was eroded prior to glacial advance and deposition. Available data shows the thickness
of the unconsolidated formation generally increases from south to north in the Delafield area,
toward a northeast-southwest trending, pre-glacial, buried valley. A map in Appendix B shows
the saturated thickness of glacial drift and the trend of the buried bedrock valley near Delafield
(Gonthier, 1975).

On the basis of available geological formation maps (Mickelson et. al., 1984: Attig et. al., 1988),
it appears that unconsolidated surficial deposits encountered at the test well site consist of
glacial till and outwash deposits of the Horicon Formation. Unconsolidated glacial deposits
consist primarily of sand, gravel, silt and clay, and mixtures of the same. Glacial deposits in the
Delafield area were deposited as outwash, end moraine, and ground moraines. The outwash
consists primarily of stratified silt, sand, and gravel. The end and ground moraines are primarily
unsorted till with some outwash.

Boring 2 was drilled to a depth of 335 feet below ground surface and was terminated in clay.
Bedrock was not encountered in any of the borings drilled at the test well site. Unconsolidated
formation materials encountered consist of, in ascending order: clay and silty clay from 335 feet
up to 310 feet, coarse to medium sand and gravel from 310 feet up to 270 feet, sand with clay
and silty clay from 270 feet up to 255 feet, gravelly sand and sandy gravel from 255 feet up to
185 feet, clay from 185 feet up to 173 feet, fine to medium sand from 173 feet up to 120 feet,
sandy gravel from 120 feet up to 73 feet, mixed fine sand and gravel from 73 feet up to 5 feet,
and clayey sand in the upper 5 feet.

HYDROGEOLOGY

Groundwater is encountered in the test well at a depth of 64 feet below ground surface. On the
basis of Boring B2, the total saturated thickness of the sand and gravel aquifer at the test well
site is approximately 235 feet. The saturated thickness total includes shallow and deep portions
of the sand and gravel aquifer minus the thickness of the apparent semi-confining (clay) layers.

The sand and gravel aquifer is recharged by infiltration of precipitation. In areas where sand and
gravel are near surface, recharge rates are several inches per year. In areas where clay and silt
layers are near surface and thick, recharge rates are estimated to range from 2 to 3 inches per
year.

Water levels were measured in the test well and observation wells on December 16, 2005, prior
to initiating the pumping test. The observed water levels were used to create a potentiometric
surface elevation map (Figure 3) depicting the approximate direction of groundwater flow at the




