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Well Site Investigation Report
 
Well 11

 
  Prepared for the Stevens Point Water Utility

 
1.0 Introduction 

In an effort to achieve its long term water supply objectives, the Stevens 
Point Water Utility’s 2007 Master Plan recommended increasing the 
system’s available water supply capacity.  Specifically, the Master Plan 
recommended that the Utility immediately proceed with implementation of a 
new Well 11.   

2.0 Background Information 
2.1 Existing System 

The Stevens Point Water Utility’s present system consist of seven wells, a 
1 million gallon (MG) elevated water storage tank, a 0.75 MG elevated water 
storage tank, a 2.25 MG ground level reservoir and the distribution system.   

The existing wells are located in the Iverson Park Well Field (Wells 4 and 5) 
and the Airport Well Field (Wells 6, 7, 8, 9, and 10).  Water from Well 4 is 
treated for dissolved iron and manganese removal at the Well 4 Water 
Treatment Plant.  Water pumped from Well 5 is treated with the following 
chemical addition at the wellhead:  fluoride, chlorine, and polyphosphate, 
and then pumped into the distribution system.  Water from the Airport Well 
Field wells is pumped to the Airport Water Treatment Station for addition of 
fluoride and polyphosphate, and disinfection by gas chlorination.       

2.2 Need for Additional Supply Capacity 
The reliable supply capacity of the Stevens Point Water Utility is the total 
available pumping capacity of all wells, assuming the largest pumping unit is 
out of service and wells are pumped 18 hours per day.  Using these 
assumptions, the reliable supply capacity of the system is 12.6 million 
gallons per day (mgd).   

The system’s current design maximum day pumpage is 13.4 mgd (City of 
Stevens Point, Wisconsin Utility Master Plan – 5-Year Update, 2007).  The 
needed supply capacity is equivalent to 500 gallons per minute (gpm).  The 
2007 Master Plan also examined future supply capacity needs, showing that 
the Stevens Point Water Utility will require an additional 1,200 gpm by 2015 
and 1,800 gpm by 2025.  
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2.3 Well Site Selection 
The 2007 Master Plan included evaluation and screening of potential future 
supply well locations based on yield, water quality, and other concerns.  The 
following areas were examined:   

• Plover River Valley:  a 1 to 1.5 mile wide area along the Plover 
River, from the existing Airport Well Field approximately 2 miles 
from the existing Airport Well Field north 

• Town of Hull:  an approximately 1 by 1-mile area bordered by STH 
66 on the east and Jordan Road on the north 

• Town of Stockton:  3 miles east of the City of Stevens Point and 1 
mile north of USH 10 

• Town of Stockton:  from the City of Stevens Point approximately 4 
miles east, between USH 10 and CTH HH. 

The Plover River Valley area was found to have distinct advantages over the 
other areas studied because of lower cost of new transmission main, little or 
low impact on private wells, and anticipated water quality to be similar to the 
existing Airport Well Field wells.   

Within the Plover River Valley area, City-owned property in an area 
bounded by the Stevens Point Airport on the south, STH 66 on the west, and 
the Plover River on the east was selected for the proposed Well 11 location.  
This city-owned property with saturated thickness greater than 80 feet is 
generally described as the North Well Field.  The potential well site locations 
were further delineated by mapping WDNR code required setbacks:   
400-foot radii around adjacent properties with known or potential future 
septic tanks, and a 1200 foot setback from the Plover River.  Figure 2-1 
shows the North Well Field Area and Figure 2-2 shows these code required 
setback areas.   

3.0 Proposed Well Construction 
Well 11 is proposed to be constructed as a horizontal collector well, to be 
comprised of a vertical reinforced concrete shaft with horizontal lateral well 
screens projected out into the aquifer to collect groundwater.  The Stevens 
Point Water Utility has had good experience with a horizontal collector well at 
Well 10, which was constructed in 1994 and has an average specific capacity 
of 1,600 gpm/ft.  

The collector well design for Well 11 was selected based on the productive 
nature of the shallow sand and gravel aquifer.  Previous investigations at the 
well site are discussed below. 

The proposed Well 11 will consist of a 16-foot diameter caisson with 8 12-inch 
diameter stainless steel well screen laterals.  The laterals would range in length 
from 120 to 180 feet, with an average length of 155 feet.  Each lateral would 
have an approximate 10-foot section of blank casing installed at the caisson 
wall.  The laterals would be set at a depth of approximately 92 feet.  The fully 
developed collector well could yield up to 13 mgd (9,000 gpm). 
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4.0 Well Site Investigation 
For the reviewer’s convenience, the pertinent administrative code reference 
is indicated for each section below. 

4.1 Regional Flood Elevation 
NR 811.13(4)(j)1.b 
The proposed well site is located well outside of the 100-year flood zone as 
indicated on the National Flood Insurance Program Flood Insurance Rate 
Map (FIRM). The nearest 100-year flood zone is approximately 1,700 feet 
(0.3 mile) southeast of the proposed well site. Figure 4-1 is a copy of the 
FIRM showing the proposed Well 11 site and local flood hazard zones.  
Figure 4-2 is a map obtained from the Portage County Online Land 
Information System, found at 
http://gisinfo.co.portage.wi.us/website/portagepa/viewer.htm.  

4.2 Site Use 
NR 811.13(4)(j)1.b 
The proposed well site is owned by the City of Stevens Point.  The property 
is used and administered by the City of Stevens Point Boy Scout troops.  The 
land was originally owned by the local Boy Scouts, but was deeded to the 
City when the local Boy Scout organization determined that the City would 
be better equipped to police, protect, and maintain the property in its current 
natural state.  City ownership benefits the Stevens Point Water Utility by 
enhancing its ability to provide wellhead protection for the water supply 
wells located in the area.   

The Well 11 site is on a wooded, undeveloped parcel.  According to the City 
of Stevens Point Comprehensive Plan (2005), the existing and future land use 
at the well site is not developable/restrictive ownership.  The City of Stevens 
Point has deemed parcels within this land use as unlikely to be developed 
during the planning period, through 2025.   Copies of the existing and future 
land use maps are found in Appendix A. 

4.3 Potential Contamination Sources 
NR 811.13(4)(j)1.c 

4.3.1 Methodology 
We conducted a review of potential contaminant sources by searching 
Wisconsin Department of Natural Resources (WDNR), Wisconsin 
Department of Commerce (Commerce), and U.S. Environmental Protection 
Agency (USEPA) databases. Potential contamination sources data is found in 
Appendix B. 

Two WDNR databases were queried for sites within approximately one mile of 
the proposed well site. First, the Bureau of Remediation and Redevelopment 
Tracking System (BRRTS), a comprehensive database with the status of 
thousands of contaminated sites, was searched. The BRRTS database includes 
the following types of potential contamination sources: 

http://gisinfo.co.portage.wi.us/website/portagepa/viewer.htm
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 Abandoned Container: An abandoned container with potentially 
hazardous contents inspected and recovered on site but no known 
discharge to the environment has occurred. 

 Leaking Underground Storage Tank (LUST): A LUST site has 
contaminated soil and/or groundwater with petroleum, which includes 
toxic and cancer causing substances. 

 Environmental Repair (ERP): ERP sites are sites other than LUSTs that 
have contaminated soil and/or groundwater. Examples include industrial 
spills (or dumping) that need long term investigation, buried containers 
of hazardous substances, and closed landfills that have caused 
contamination. 

 SPILLS: A discharge of a hazardous substance that may adversely 
impact, or threaten to impact public health, welfare or the environment. 

 General Property Information (GP): This activity type consists of records 
of various milestones related to liability exemptions, liability 
clarifications, and cleanup agreements that have been approved by DNR 
to clarify the legal status of the property. 

 Liability Exemption (VPLE): VPLEs are an elective process in which a 
property owner conducts an environmental investigation and cleanup of 
an entire property and then receives limits on future liability for that 
contamination under s. 292.15, Wisconsin Statutes. 

 No Action Required by RR Program (NAR): There was, or may have 
been, a discharge to the environment and, based on the known 
information, DNR has determined that the responsible party does not 
need to undertake an investigation or cleanup in response to that 
discharge. 

 
We also searched the WDNR Solid and Hazardous Waste Information 
System (SHWIMS), which provides access to information on sites, and 
facilities operating at sites, that are regulated by the WDNR Waste 
Management program. This database includes landfills, waste transport, and 
hazardous waste generation. 

We searched the Wisconsin Department of Commerce Petroleum Storage 
Tank Database for registered storage tanks within one-half mile of the 
proposed well site. 

We searched the USEPA Enviromapper database that tracks Superfund sites, 
sites generating or handling hazardous wastes, and other toxic environmental 
releases. We also reviewed the USEPA CERCLIS (Comprehensive 
Environmental Response, Compensation and Liability Information System) 
for sites in the Superfund process. 

4.3.2 Results 
The WDNR BRRTS search showed no potential contaminant source sites 
within one-half mile of the proposed Well 11 site.  Two sites were found 
within one mile of the well site.  One of these sites (designated as Jeffrey 
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Singer) is a closed ERP site located approximately 0.7 mile west of the well 
site.  No residual contamination is reported as the site.   

 
The second site, known as the Firkus Landfill, is about 0.8 mile northeast of 
the proposed well site.  This historic landfill is classified as a remediation 
activity with soil contamination.  Groundwater contamination at this location 
is not noted. 
 
Our search of the Commerce Storage Tanks Database found two sites with 
underground storage tanks (USTs) within one-half mile of the proposed well 
site.  Based on a review of the tank records and land data from Portage 
County, the USTs are more than 600 feet from the proposed well site.  The 
first site, at 5441 Hwy. 66, has a single 250 gallon UST.  The property this 
UST is located on is approximately 700 feet north of the proposed 
Well 11 site.   
 
The second UST site is located at 1425 North Plover Heights Road.  This site 
has two 500-gallon tanks used to store gasoline.  A review of Portage County 
mapping data indicates that improvements on this site are more than one-
quarter mile from the proposed well site.  Figure 4-3 shows the location of 
USTs near the proposed well site. 
 
Our search of the USEPA databases found one site within approximately 
one-half mile of the proposed well site.  The Federal Aviation Vortac Stevens 
Point site is listed as a conditionally exempt small generator and does not 
impact locating Well 11 as planned. 
 

4.4 Proposed Final Well Capacity 
NR 811.13(4)(j)1.d 
A two-phase feasibility study was conducted at the Well 11 site, to evaluate 
development of a horizontal collector well.  The feasibility study is 
documented in two reports by Ranney Collector Wells: 

• Water Supply and Treatment Studies Testing Report 
(December 20, 2007) 

• Boy Scout Property Horizontal Collector Well Feasibility Study 
Report (October 23, 2008) 

The feasibility study, described in detail in below, indicated that conditions at 
the site are favorable to development of a collector well.  Ranney Collector 
Wells reported that the proposed Well 11 fully developed collector well could 
yield up to 13 mgd (9,000 gpm). 

4.5 Groundwater Flow Direction 
NR 811.13(4)(j)1.e 
Based on general hydrogeologic investigations of the Stevens Point area, and 
as reported in the City of Stevens Point Comprehensive Plan, groundwater 
flow at the site is southeast toward the Plover River.  A map from the City of 
Stevens Point Comprehensive Plan showing groundwater elevations and flow 
directions is found in Appendix C. 
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4.6 Recharge Area 
NR 811.13(4)(j)1.f 
Groundwater in the general area of the proposed well site typically flows 
only a few miles from where it recharges to where it discharges (Portage 
County Groundwater Conditions, 2000).  The recharge area for the proposed 
Well 11 extends from the well site approximately two miles to the west.   

4.7 Zone of Influence 
NR 811.13(4)(j)1.g 
The zone of influence based on Wisconsin Administrative Code requirements 
of 30 days continuous pumping at the anticipated final pumping rate of 
9,000 gpm for Well 11, assuming no recharge and assuming a drawdown of 
0.1 foot, is approximately 6,900 feet. 

The zone of influence (ZOI) for Well 11 was calculated using aquifer 
properties assessed from hydraulic testing at the proposed well site.  
Calculations are found in D. 

4.8 Aquifer to be Used 
NR 811.13(4)(j)1.h 
The aquifer to be used for the proposed Well 11 is a sand and gravel aquifer 
known as the sand plain province.  This province occupies the central region 
of Portage County and is characterized by a flat land surface with a thick 
layer of sand and gravel deposits, which are frequently over 100 feet deep.  
Wells in this aquifer generally have excellent yields, some exceeding 
1,000 gallons per minute. 

4.9 Well Location 
NR 811.13(4)(j)1.i 
The City of Stevens Point proposed Well 11 site is located in the northwest 
quarter of the southeast quarter of Section 14, Township 24 North, Range 8 
East, Portage County.  The well site is located midway between STH 66 and 
Plover Heights Road.  Figure 4-4 shows the well site location. 
 

4.10 Site Layout 
NR 811.13(4)(j)1.c 
Well 11 will be located on a 39.72 acre parcel owned by the City of Stevens 
Point.  The well will be located approximately 500 feet from all property 
boundaries.  The well site property is bordered by Plover Heights Drive on 
the east, private parcels on the north, south, and west, STH 66 on the 
northwest, and a large city-owned parcel on the south.  Figure 4-5 shows the 
proposed site layout.    

4.11 Site Topography 
NR 811.13(4)(j)1.k 
Topography of the site is generally flat with a general slope to the southeast, 
toward the Plover River.  The Plover River is the nearest water body to the 
proposed Well 11 site, and is located approximately 1,800 feet east.   
Figure 4-6 is a topographic map that shows the proposed well site. 
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4.12 Previous Investigations and Area Well Construction Data 
NR 811.13(4)(j)1.l 
A two-phase feasibility study was conducted at the Well 11 site, to evaluate 
development of a horizontal collector well.   

Phase 1 of the study was documented in Water Supply and Treatment Studies 
Testing Report (December 20, 2007) by Ranney Collector Wells.   

The Phase 1 feasibility study included construction of two exploratory 
borings (BSP-1 and BSP-2).  Hydraulic interval testing (test pumping) was 
conducted on each boring to evaluate the hydraulic conductivity of the 
aquifer and to evaluate spatial variation in water quality.  The borings were 
completed as groundwater observation wells for use in Phase 2 detailed 
aquifer testing.    

Boring BSP-1 was drilled to a total depth of 160 feet without encountering 
bedrock.  The soil formation materials encountered in the boring are 
generally described as follows: 

BSP-1 
Depth Formation 
0 – 69 feet Sand with minor amounts of gravel 
69 – 108 feet Sand and gravel 
108 – 114 feet Sand with minor amounts of gravel 
114 – 160 feet Sand and gravel 

 
Boring BSP-2 was drilled to a total depth of 110 feet, where a layer of fine 
sand with no gravel was encountered.  The following soil formation materials 
were encountered:   

BSP-2 
Depth Formation 
0 – 5 feet Sand, trace silt 
5 – 69  feet Sand with minor amounts of gravel 
69 – 100 feet Sand and gravel 
100 – 105 feet Sand with minor amounts of gravel 
105 – 110 feet Sand 

 
The static water level at both locations was measured at approximately 
28 feet below grade.  The following aquifer properties were estimated from 
Phase 1 hydraulic testing: 
 

Aquifer Property BSP-1 BSP-2 
Transmissivity (gal/day/ft) 288,000 180,000 
Hydraulic conductivity 
(gal/day/ft2) 

7,400 5,000 

Aquifer thickness (ft) 39 36 
 
Water samples were collected from both borings.  The water samples 
collected from BSP-1 were analyzed for the complete SDWA/DNR drinking 
water parameters, while the sample obtained from BSP-2 was analyzed for 
general inorganic water quality parameters.   
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Very low levels of arsenic and iron were only detected in the BSP-2 water 
sample, and not detected in the BSP-1 water sample.  BSP-2 arsenic and iron 
levels were measured at 0.0012 mg/l and 0.044 mg/l, respectively, which are 
nearly 10 times lower than the applicable primary (arsenic) and secondary 
(iron) drinking water standards. 
 
Very low levels of nitrate were measured at BSP-1; nitrate tested at 
0.62 mg/l.  The primary drinking water standard for nitrate is 10 mg/l.  The 
nitrate at BSP-2 was below the limit of detection (<0.025 mg/l). 
 
The hardness level of BSP-1 water was 130 mg/l (as CaCO3). 
 
Dissolved manganese was detected in both test well samples at levels of 0.20 
and 0.21 mg/l; four (4) times the secondary drinking water standard of 
0.05 mg/l, but below the USEPA health advisory level of 0.30 mg/l. 
 
No regulated volatile or synthetic organic chemicals (VOCs/SOCs) were 
detected in the water sample tested from BSP-1.  Appendix E contains water 
quality test results. 
 
Phase 2 of the feasibility study was documented in the Ranney Collector 
Wells Boy Scout Property Horizontal Collector Well Feasibility Study Report 
(October 23, 2008).  Phase 2 work included driling three test borings which 
were converted to observation wells, installation of a test pumping well, and 
detailed aquifer testing. 

Geologic conditions observed in the three test borings, BSP3-08, BSP4-08, 
and BSP5-08, are described below. 

BSP3-08 
Depth Formation 
0 – 5 feet Sand 
5 – 65 feet Sand, with minor amounts of gravel 
65 – 75 feet Sand and gravel 
75 – 80 feet Sand with minor amounts of gravel 
80 – 97 feet Sand and gravel 
97 – 110 feet Sand 

 
BSP4-08 

Depth Formation 
0 – 25 feet Sand 
25 – 65 feet Sand, with minor amounts of gravel 
65 – 115 feet Sand and gravel 
115 – 119 feet Sand 
119 – 120 feet Sand and gravel 
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BSP5-08 

Depth Formation 
0 – 20 feet Sand 
20 – 70 feet Sand, with minor amounts of gravel 
70 – 92 feet Sand and gravel 
92 – 96 feet Sand 
96 – 100 feet Sand, with minor amounts of gravel 
100 – 110 feet Sand 

 
A 12-inch diameter testing pumping well (PW) was installed for detailed 
aquifer testing.  This well is 110 feet deep, with 20 feet of 0.050-inch slot 
screen from 90 to 110 feet. 
 
Aquifer testing was conducted in two phases.  A multiple-rate step test was 
conducted on the test pumping well to determine relatively well efficiency, 
confirm proper operation of all equipment and wells, and determine 
discharge rate for the subsequent constant-rate test.  A 72-hour constant rate 
test was performed, with the pumping well operating at 1,250 gpm.  Water 
samples were collected during the testing period and analyzed.   
 
The detailed aquifer testing data was analyzed by Ranney Collector Wells, 
using several methods.  Complete analysis results are found in the Ranney 
report.  Based on the detailed aquifer testing, the following values were 
reported to be representative of the aquifer under study: 
 

Aquifer Property Representative Value 
Transmissivity (gal/day/ft) 400,000 
Hydraulic conductivity 
(gal/day/ft2) 

5,000 

Aquifer thickness (ft) 80 
Storativity (unitless) 0.3 

 
The two-phase feasibility study indicated that aquifer conditions at the 
proposed Well 11 site are favorable for the installation of a horizontal 
collector well.   
 

4.13 Well Construction Details 
NR 811.13(4)(j)1.m 
The proposed Well 11 will consist of a 16-foot diameter caisson with 8 12-inch 
diameter stainless steel well screen laterals.  The laterals would range in length 
from 120 to 180 feet, with an average length of 155 feet.  Each lateral would 
have an approximate 10-foot section of blank casing installed at the caisson 
wall.  The laterals would be set at a depth of approximately 92 feet.  The fully 
developed collector well could yield up to 13 mgd (9,000 gpm). 
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4.14 Volume of Water and Existing Treatment Facilities 
NR 811.13(4)(j)1.n 
The maximum anticipated annual volume of water to be withdrawn via Well 
11, based on the well operating at 9,000 gpm for approximately 24 hours per 
day, is 13 million gallons per day (mgd). 

Water quality from the new well is comparable to the water quality of wells 
at the Airport Well Field.  Elevated levels of dissolved manganese in water 
from Well 11 would likely necessitate treatment.  Treatment of water from 
Well 11 would likely be performed at a new treatment facility.  

Well 11 will be connected to Stevens Point distribution system by a new 
transmission main along STH 66.   

4.15 Piezometer Data 
NR 811.13(4)(j)1.o 
No piezometric data is available for the proposed well site. 

4.16 Wetlands 
NR 811.13(4)(j)1.q 
Figure 4-7 is an electronic copy of the Wisconsin Wetland Inventory map, 
obtained from the WDNR Surface Water Data Viewer website at 
http://dnrmaps.wisconsin.gov/imf/imf.jsp?site=SurfaceWaterViewer.  

The closest WDNR-mapped wetland area is approximately 1,500 feet east of 
the proposed Well 11 site, along the Plover River.  Well 11 is located outside 
the wetland area and the wetland is not expected to be significantly 
influenced by extraction of water from the sand and gravel aquifer.  

4.17 Summary Evaluation 
NR 811.13(4)(j)1.p 
The Stevens Point Water Utility is responding to an expected increased water 
demand with the proposed construction of Well 11, which will be 
constructed as a horizontal collector well.   

Advantages of the proposed well site include: 

• Preliminary investigation indicates the site will provide adequate water 
supply capacity to meet the projected demand. 

• Water quality is similar to existing municipal wells at the Airport Well 
Field. 

 Current and proposed use of adjacent land is compatible with wellhead 
protection plan requirements to control potential aquifer contamination 
sources. 

 Property for well site is owned by the City of Stevens Point.  

 
Disadvantages of the proposed well site are: 

 Water from the proposed Well 11 may require treatment for removal of 
iron and manganese.  

http://dnrmaps.wisconsin.gov/imf/imf.jsp?site=SurfaceWaterViewer
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FIGURE 4-4 WELL SITE LOCATION 
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AERIAL PHOTOS : Aerial photography is date-sensitive. 

Features that exist presently in the County may not be 
present in the photos. 
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Figure 4-6  Topographic Map
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Figure 4-7  Wetland Map
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Appendix E 
Water Quality Data 
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