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Introduction 
Wisconsin Groundwater-Level Monitoring Network 

The Wisconsin Geological and Natural History Survey (WGNHS) is part of the Division of Extension at University 
of Wisconsin-Madison. Our mission is as follows: 

“The WGNHS conducts earth-science surveys, field studies, and research. We provide objective scientific 
information about the geology, mineral resources, water resources, soil, and biology of Wisconsin. We collect, 
interpret, disseminate, and archive natural resource information. We communicate the results of our activities 
through publications, technical talks, and responses to inquiries from the public. These activities support 
informed decision making by government, industry, business, and individual citizens of Wisconsin.” 

As part of our mission, the WGNHS and U.S. Geological Survey’s Upper Midwest Water Science Center (USGS-
UMWSC) have collaborated for decades to operate, maintain, and manage the Wisconsin Groundwater-Level 
Monitoring Network (WGLMN). The WGLMN is a cooperative monitoring network that dates to 1946, when 
the Wisconsin State Legislature requested that the WGNHS and U.S. Geological Survey (USGS) formally 
establish a groundwater monitoring network. In recent decades, the Wisconsin Department of Natural 
Resources (WDNR) has become more involved and today serves as a critical partner in supporting the ongoing 
operation, maintenance, and management of the WGLMN. Today the WGLMN is operated, maintained, and 
managed by the WGNHS, USGS-UMWSC, and WDNR. Water levels collected from the network help scientists 
and managers evaluate effects of well pumping, the response of groundwater levels to drought or increased 
precipitation, and effects of land-use change on groundwater resources. These data are also routinely used in 
the development of regional groundwater flow models, as long-term water-level measurements serve as 
reliable calibration targets. 

During the late 1940s and 1950s the WGLMN rapidly grew to 270 wells, before stabilizing around 200 wells 
from the 1960s through the 1980s. Beginning in the late 1980s, the number of wells decreased rapidly as 
funding support decreased and wells were filled and sealed or fell into disrepair. While the USGS-UMWSC, 
WGNHS, and WDNR have continued to maintain, operate, actively manage, and add new wells to the WGLMN, 
there are only 111 Core Network long-term monitoring wells (as of the end of this grant period: October 2023) 
and the recommended minimum is 133, and many of the wells require re-evaluation, re-habilitation, or 
replacement. 

National Groundwater Monitoring Network 

The National Groundwater Monitoring Network (NGWMN) was established in 2009 and is focused on Principal 
and Major Aquifers of the United States. Because the USGS uses the terms “Principal”, “Major”, and 
“National” aquifers interchangeably, we have opted to consistently refer to them as “national” aquifers 
throughout this report. This also helps distinguish national aquifers from “local” aquifers, which are also 
referenced throughout the report. The primary goal of the NGWMN is to “provide information needed for 
planning, management, and development of groundwater supplies to meet current and future water needs 
and ecosystem requirements through the compilation of groundwater data from local, State, and Federal 
organizations.” 

The 111 WGLMN Core Network long-term monitoring wells that represent the NGWMN in Wisconsin (fig. 1) 
provides a consistent, long-term record of fluctuations in water levels in several shallow and deep national 
aquifers. As of October 2023, there are 48 wells monitoring the Sand and gravel aquifers (N100GLCIAL), 9 
wells monitoring the Silurian-Devonian aquifer system (N400SLRDVN), 52 wells monitoring the Cambrian-
Ordovician aquifer system (S300CAMORD), and 2 wells monitoring the Other aquifer systems (N9999OTHER), 
which represents the Precambrian aquifer system in northern Wisconsin. 
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Figure 1. Locations of all monitoring sites in the WGLMN (and NGWMN) as of October 2023. The base map depicts the 
spatial extent of the USGS national aquifers in Wisconsin as well as county boundaries. Wells are symbolized by national 
aquifer and represent the locations of the long-term Core Network wells, which comprise the NGWMN in Wisconsin. 
Objective 4 and 5 wells are denoted with white circles and diamonds, respectively. Spatial extents of national aquifers are 
derived from the USGS’ Ground Water Atlas of the United States data (https://doi.org/10.3133/ha730), which was 
published as part of the National Atlas in 1998, revised 2003. Political boundaries from Wisconsin Department of Natural 
Resources, 2011. Wisconsin Transverse Mercator projection, 1991 Adjustment to the North American Datum of 1983 
(NAD 83/91); EPSG 3071. 

Methods 
Historical records review 

For each well site, a thorough search for, and review of, relevant historical records was completed by the 
WGNHS. Relevant documents were compiled from a variety of sources, including the USGS, WDNR, and 
WGNHS, and are included in appendices 1 through 18 of this report. Some of the most common documents 
include USGS well schedules, WGNHS geologic logs, and WDNR well construction reports. Supplemental 
WGNHS documents have also been included, which often contain sketches and maps of monitoring sites as 
well as plots of historical water-level trends and miscellaneous notes. During the records review, several 
discrepancies were found, particularly with respect to reported well depth and casing depth measurements. In 
the well sections below, outlining work details, WGNHS reconciled discrepancies where possible, and noted 

https://doi.org/10.3133/ha730
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uncertainties when appropriate. Sources for our presented well measurements are listed in each section. The 
historical documents were left uncorrected. 

Geophysical logs  

The WGNHS’ borehole geophysical logging equipment is contained in a dedicated geophysical logging van and 
transported directly to the well site (fig. 2). For this report, a full suite of geophysical logs includes natural 
gamma, single point resistivity (SPR), spontaneous potential (SP), caliper, fluid temperature, fluid 
conductivity/resistivity, and optical borehole image (OBI) logs. Geophysical logs were run on wells with 
boreholes open to the aquifer (typically lithified), not in wells constructed with PVC well screens.  Geophysical 
data are collected using the following models of slimline tools, all manufactured by Mount Sopris Instrument 
Co.: 

• Temperature/Fluid resistivity/3-Armed Caliper, probe model: 2CAA-1000F 
• Natural gamma/Single Point Resistivity/Spontaneous Potential, probe model: 2PGA-1000 
• Optical borehole imaging tool, probe model: OBI40Mk5 

To collect the logs, a tripod outfitted with a pulley is positioned and secured directly above the open well 
casing (fig. 2). The logging cable, with tool(s) attached, is run through the pulley, and lowered down the well 
using a level-winding electric winch equipped with a depth encoder. Logging tools are slowly lowered down 
the well (5-20 ft/min); as the tool descends, it collects measurements with depth and relays them to the 
Mount Sopris Instruments MATRIX data acquisition system at the surface, via the logging cable. The logging 
process is monitored and recorded on a laptop computer. Depth measurements are made relative to the top 
of casing, which is the benchmark elevation datum for all the geophysical logging tools. The slimline tools vary 
in length and are of larger diameter than the weighted line (a.k.a., tagline or tape) used to measure well 
depths. The larger diameter slimline tools may not pass obstructions or borehole wall irregularities that the 
tagline can, which can lead to differing depth measurements from those by the tagline. Once the geophysical 
data are collected, they are processed using WellCAD v5.3 software and a draft log is generated. The draft log 
is checked for accuracy and completeness and put into a standardized format for publication. The published 
log is then added to the WGNHS statewide subsurface database, which is actively maintained and available to 
the public through the WGNHS website (https://data.wgnhs.wisc.edu/data-viewer/). Geophysical logs 
completed for this grant period are available through the above website. When appropriate, links are provided 
in the individual well sections. 

Borehole video 

Wells with open boreholes or suspected blockages were evaluated using a Laval Underground Surveys R-CAM 
1300 portable borehole camera with both down-facing and side-facing cameras. A depth encoder records the 
depth of the camera, and the depth is displayed as it collects a continuous video image of the well. Depth 
measurements are made relative to the top of casing, which is the benchmark elevation datum for all the 
geophysical logging tools.  In general, the geophysical logs have better depth recording accuracy than the 
borehole video logs because the video camera does not have a level winding winch and the depth encoder is 
less precise. 

Both cameras rotate which allows for complete examination of wells through which the camera can pass. The 
camera is 1.9 inches in diameter; however, the best results are obtained when the camera is used with 
centralizers set to the nominal well diameter. After zeroing the depth encoder with the camera at the top of 
the well casing, the camera is slowly lowered over a pulley into the well with an electric winch. The speed and 
direction of the camera, and which camera (side-facing or down-facing) is recording is controlled at the 
surface by the operator. The videos are recorded in a digital format and stored on WGNHS servers for future 
reference.  The videos are used to determine the nature of obstructions or debris in the well, in addition to the 

https://data.wgnhs.wisc.edu/data-viewer/
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integrity of the casing and borehole. The video images are also useful for documenting cascading water above 
the static water level and can sometimes show water movement below the static water level within the well. 

RTN-GPS 

The WGNHS coordinates with the USGS-UMWSC to survey the latitude, longitude, and land surface elevation 
(at an established land surface datum) of each well using Real-Time Network GPS surveying (RTN-GPS). RTN-
GPS uses a network of reference stations that broadcast real-time corrections to the user. The Wisconsin 
Department of Transportation maintains the network of reference stations in Wisconsin, which is called the 
Wisconsin Continuously Operating Reference Station (WISCORS) Network. 

The USGS-UMWSC uses a Topcon GR-5 GPS receiver, with an FC-5000 tablet running Magnet Field software, to 
collect data at each survey point (each well). The Magnet Field software automatically corrects the data using 
the real-time data correction broadcasted from the WISCORS network. Benchmarks were also shot in with the 
RTN-GPS. Published benchmark locations were compared with locations from the GR-5 to confirm the 
accuracy of the survey. Vertical accuracy is 0.1 ft. and horizontal location confidence is 1 ft. (0.3 m). 

In situations where there was poor GPS signal at the well head, a temporary point away from the well was 
shot in with the GPS. A differential level was then used to carry the elevation from the temporary point to the 
well. Latitude and longitude were determined by measuring the distance between the well head and the 
temporary point and using Google TM Earth Pro to manually identify the location of the well in relation to the 
temporary point. In this case, horizontal location confidence is 10 ft (3 m). For more information, see Global 
Positioning System (U.S. Geological Survey, 2016). 

Well development and redevelopment 

Wisconsin Administrative Code NR141 requires that all newly installed monitoring wells be developed with a 
goal to produce water free of sediment and to remove all drill cuttings and drilling fluids. The depth of the 
water, well size, and well location determined which well development method was used. Approved 
development methods include surging and purging of water from within the well bore and pumping. Surging is 
any procedure that forces water from the well bore out into the aquifer, purging is the removal of water and 
sediment from the well bore. Wells completed for this report were surged with either a check-valve fitted 
bailer or with the pump body and discharge line of a submersible pump. Purging methods included pumping 
(with submersible, peristaltic or oscillating inertial pump), bailing (with steel or PVC bailer), and air lifting. Air 
lifting is a method of purging water, sediment, and debris by delivering compressed air to the bottom of the 
borehole.  As the compressed air escapes up the casing (or a tremie pipe), water and sediment are entrained 
and removed from the well. 

In wells where excessive sediment and/or debris had accumulated, or a blockage had been detected, the 
methods described above were often performed to try and remove the buildup or dislodge the blockage. 
Redevelopment efforts were effective at removing several feet of debris and some blockages, but some wells 
could not be rehabilitated and warrant replacement. 

Slug tests 

Slug tests were performed by the USGS-UMWSC by quickly lowering a solid PVC slug into the water column. 
Various size slugs are used depending on the well diameter. Water levels are recorded during the process 
using a submersible pressure transducer. The change in water level over time is then plotted and used to 
evaluate the well-aquifer connection. 
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As part of the USGS-UMWSC routine monitoring, wells are periodically slug tested. If the slug response for a 
well changes over time, the well is flagged for evaluation. In some instances, redevelopment may be necessary 
to restore connectivity to the aquifer. 

Groundwater-level measurements 

All groundwater-level measurements collected by the USGS-UMWSC, or its cooperators, follow strict quality 
assurance procedures. The USGS report titled, “Groundwater Technical Procedures of the U.S. Geological 
Survey” (Cunningham and Schalk, 2011) provides detailed technical procedures that are followed. 

The following summarizes some of the most important procedures. To start, all measuring devices that are 
used to take manual discrete groundwater level measurements are sent in for calibration at the USGS 
Hydrologic Instrumentation Facility. The tape corrections, if any exist, are added to the measurement before 
they are entered into the USGS’ database. Each well also has a physically marked measuring point (MP) that 
serves as a reference point from which all water-level depths are measured. A permanent land surface datum 
(LSD) is also established at each well and commonly corresponds to the top elevation of a bolt secured into 
the base of the steel well casing or a steel bar driven into the ground. The exact location of the LSD is 
determined by GPS surveying (see RTN-GPS section above for details). The distance between the LSD and the 
MP is subtracted from the tape down measurement. The MP distance is periodically checked using a folding 
ruler to ensure nothing has moved. Some wells are also equipped with instruments that collect continuous 
water-level data, usually at 15- or 60-minute intervals. Either a shaft encoder or submersible pressure 
transducer is used to collect and record the data. The equipment is periodically checked against a discrete 
tape-down measurement with electronic tape or steel tape. If the equipment reads differently than the 
discrete tape down, the USGS corrects the continuous data. Continuous data are initially set to provisional 
status when entered into USGS’s web-based National Water Information System (NWIS) (U.S. Geological 
Survey, 2022). The data are reviewed by separate individuals before they are set to an approved status. For 
this study, depth-of-water measurements reported on newly collected geophysical logs incorporate USGS tape 
downs. 

Routine monitoring and maintenance 

During site visits, the main objective is for the USGS-UMWSC to perform manual tape-down measurements of 
depth-to-water in the monitoring well and download continuous water-level data where available. This data 
are subsequently analyzed and approved as part of the USGS’ quality-assurance/quality-control process and 
published to NWIS. 

As part of these routine visits, the USGS-UMWSC also verifies that the wellhead is secure and protected from 
environmental factors (e.g., rain, snow) and ensures the proper functioning of all monitoring equipment. 
When necessary, well covers, shelters, or monitoring equipment may be repaired or replaced. Verifying the 
hydraulic connection of the monitoring well to the surrounding aquifer is done by performing slug tests, 
analyzing hydrograph data, and making total depth checks. 

Project summary 
The project proposal submitted in January 2020, included 23 work items in fulfillment of objective 4 (well 
maintenance) and objective 5 (well drilling) as outlined in the program announcement (USGS funding 
opportunity G20AC00189). While Figure 1 depicts these wells in relation to all NGWMN wells in Wisconsin, 
Figure 2 only shows the location of the 23 wells that were worked on as part of this funding opportunity. 
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Figure 2. Locations and site names of all monitoring wells in the WGLMN (and NGWMN) that were worked on as part of 
this funding opportunity. Site names referenced here are short-hand names for the full WGNHS well identifying numbers 
(WIDs). Full WIDs are provided in each respective well section in the Project details section of this report. Political 
boundaries from Wisconsin Department of Natural Resources, 2011. Wisconsin Transverse Mercator projection, 1991 
Adjustment to the North American Datum of 1983 (NAD 83/91); EPSG 3071. 

At the conclusion of this project, most work items were successfully completed as originally proposed. At 
some monitoring sites, the work plan changed due to information gained from reviewing historical documents 
and performing well evaluations. A summary of activities originally proposed, work completed between 
September 1, 2020, and October 2023, and the status of the well sites as of October 2023 is presented in table 
1. The grant was originally approved as a two-year project, from September 1, 2020, to August 31, 2022, but 
was later extended under a two-year no-cost extension until August 31, 2024. This extension was needed due 
to an unexpected increase in drilling costs and the COVID 19 pandemic.  
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Table 1. Work activities proposed, work completed, and status of well sites as of Oct. 2023 

Well Objective1 Goal2 Outcome Status of Well3 

BR-751 

Barron Co. 

5 Drill new well Work successfully 
completed 

BR-751 added to network Aug. 
2022; depth = 150.9; national 
aquifer = N100GLCIAL 

USGS-UMWSC to continue 
routine monitoring and 
maintenance 

BF-188 

Buffalo Co. 

5 Drill new well Work successfully 
completed 

BF-188 added to network July 
2023; depth = 80; national 
aquifer = S300CAMORD 

USGS-UMWSC to continue 
routine monitoring and 
maintenance 

DN-05 

Dane Co. 

4 Replace well 
head, 
redevelop well, 
characterize 
well, and test 
well-aquifer 
connection 

Work successfully 
completed 

USGS-UMWSC to continue 
routine monitoring and 
maintenance 

DN-64 

Dane Co. 

4 Collect a 
borehole video 

Work successfully 
completed 

USGS-UMWSC to continue 
routine monitoring and 
maintenance 

 

DN-83 

Dane Co. 

4 Characterize 
well and test 
well-aquifer 
connection 

Work successfully 
completed 

USGS-UMWSC to continue 
routine monitoring and 
maintenance 

DN-1297 

Dane Co. 

5 Replace well Work successfully 
completed, well 
replaced by DN-
6212 

DN-1297: removed from 
network (NGWMN and 
WGLMN); filled, sealed, and 
abandoned 11/6/22 

DN-6212: added to network 
Oct. 2021; depth = 94.8; 
national aquifer = 
S300CAMORD; USGS-UMWSC 
to continue routine 
monitoring and maintenance 
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Well Objective1 Goal2 Outcome Status of Well3 

DN-1355 

Dane Co. 

4 Characterize 
well and test 
well-aquifer 
connection, 
reconcile local 
aquifer 
uncertainty 

Work successfully 
completed; 

Local aquifer is 
365STPR, St. Peter 
sandstone 

USGS-UMWSC to continue 
routine monitoring and 
maintenance 

DG-81 

Dodge Co. 

4 Characterize 
well and test 
well-aquifer 
connection 

Work successfully 
completed 

USGS-UMWSC to continue 
routine monitoring and 
maintenance 

DU-743/744 

Dunn Co. 

5 Drill new well Unsuccessful Not drilled 

DU-745 

Dunn Co. 

5 Drill new well Unsuccessful Not drilled 

FL-659 

Fond du Lac 
Co. 

4 Characterize 
well and test 
well-aquifer 
connection, 
reconcile 
aquifer 
uncertainty 

Work successfully 
completed; 

Well open to the 
Ordovician Prairie 
du Chien dolomite 
and underlying 
Cambrian Jordan 
sandstone 

USGS-UMWSC to continue 
routine monitoring and 
maintenance. Recommend 
collecting flow logs to 
characterize aquifer  

GN-02 

Green Co. 

4 Characterize 
well and test 
well-aquifer 
connection 

Work successfully 
completed 

Future replacement of GN-02 
or retrofitting a 2-in.-diameter 
PVC well inside the existing 
well is recommended 

KE-46 

Kenosha Co. 

4 Characterize 
well and test 
well-aquifer 
connection 

Work successfully 
completed 

USGS-UMWSC to continue 
routine monitoring and 
maintenance 

MN-28 

Manitowoc 
Co. 

4 Characterize 
well 

No work was 
performed. This 
well was included 
by mistake. 

Well is in good condition 
following work completed 
2018-2021 (Bremmer and 
others, 2022) 

MQ-26 

Marquette 
Co. 

4 Characterize 
well, test well-
aquifer 
connection, and 
replace well 
head 

Work successfully 
completed 

USGS-UMWSC to continue 
routine monitoring and 
maintenance 
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Well Objective1 Goal2 Outcome Status of Well3 

OU-416 

Outagamie 
Co. 

4 Characterize 
well and test 
well-aquifer 
connection 

Work successfully 
completed with 
the exception of a 
full video log 

Redevelopment followed by a 
complete video log is 
recommended 

OU-1900 

Outagamie 
Co. 

5 Drill new well Work successfully 
completed 

OU-1900 added to network 
Jan. 2022; depth = 321.4; 
national aquifer= 
S300CAMORD; USGS-UMWSC 
to continue routine 
monitoring and maintenance 

RO-1180 

Rock Co. 

5 Drill new well Work successfully 
completed 

RO-1180 added to network 
Dec. 2021; depth = 99.3; 
national aquifer= 
S300CAMORD; 

USGS-UMWSC to continue 
routine monitoring and 
maintenance 

SC-4072 

St. Croix Co. 

5 Drill new well Work successfully 
completed 

SC-4072 added to network July 
2023; depth = 98; national 
aquifer = S300CAMORD; 

USGS-UMWSC to continue 
routine monitoring and 
maintenance 

 

VE-08 

Vernon Co. 

5 Replace well  Work successfully 
completed, well 
replaced by VE-
410 

VE-08: removed from network 
(NGWMN and WGLMN); filled, 
sealed, and abandoned August 
2023 

VE-410: added to network Jan. 
2022; depth = 51; national 
aquifer=N100GLCIAL; USGS-
UMWSC to continue routine 
monitoring and maintenance 
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Well Objective1 Goal2 Outcome Status of Well3 

WS-105 

Waushara Co. 

5 Replace well Work successfully 
completed, well 
replaced by WS-
2372 

WS-105: removed from 
network (NGWMN and 
WGLMN); filled, sealed, and 
abandoned June 2022 

WS-2372: added to network 
Dec. 2021; depth = 25.5; 
national aquifer=N100GLCIAL; 
USGS-UMWSC to continue 
routine monitoring and 
maintenance 

WW-09 

Walworth Co. 

4 Collect OBI and 
geophysical 
logs and test 
well-aquifer 
connection 

Work successfully 
completed 

USGS-UMWSC to continue 
routine monitoring and 
maintenance 

      1 Objective 4: Well Maintenance, Objective 5: Well Drilling 
2 Characterize well = full suite of geophysical logs, borehole video, and well construction evaluation; well-aquifer connection is 
evaluated with a slug test  
3 All depths are reported as feet below land surface datum (ft blsd); N100GLCIAL = glacial sand and gravel aquifer system; 
N400SLRDVN = Silurian-Devonian aquifer system; S300CAMORD = Cambrian-Ordovician aquifer system 

The following section of the report termed “Project details” presents all relevant information associated with 
each monitoring site worked on as part of this grant. Details about each monitoring site are structured under 
the headings: 1) Well information, 2) Initial work plan, 3) Description of work completed, and 4) Suggestions 
for future work. Slug tests and concurrent water-level monitoring results, along with video stills from borehole 
video logging and fieldwork photos are presented as figures under the Description of work completed section.  
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Project details 

BR-751 (Barron County, WI) – new well 

USGS Site Number: 452904091482101 
USGS Site Name: BR-35/21W/25-0751 
WGNHS Well ID: 3000751 
WDNR Well Number: VU539 

Well information 

BR-751 was drilled as a new WGLMN and NGWMN well on June 30, 2022, by DMB Drilling Company Inc [1]. The 
well is located on property owned by Norswiss Farms within the town of Stanfold, 4 miles southwest of Rice 
Lake, Wisconsin (fig. 3). The 6 -in. borehole was rotary drilled to a reported total depth of 150.9 feet below 
land surface datum (ft blsd) [1,2]. A 2-in.-diameter PVC casing was installed to a reported depth of 135.9 ft blsd, 
below which is a PVC screen from 135.9 to 150.9 ft blsd [1]. Monitoring began on August 17, 2022 [3] and the 
well is currently in good condition. 

Latitude, longitude: 45°29’04.28 ”, -91°48’21.11 ” (NAD83) [3] 
Current land surface datum: 1232.2 feet above mean sea level (NAVD88) [3] 
Hydrologic Unit (USGS Watershed Code): 070500070310 [3] 
Well completed in: USGS national aquifer N100GLCIAL (Sand and gravel aquifers (glaciated regions)) and local 
aquifer 100SDGV (Sand and Gravel Aquifer) [3] 
Current well depth: 153.0 ft-BTOC (150.9 ft blsd) [2] 
Current depth of screened interval: 137.9–153.0 ft-BTOC (135.9–150.9 ft blsd) [1,2] 

 
[1] Well details obtained from 2022 WDNR monitoring well construction report (form 4400-113A) 
[2] Well details obtained from work completed for this funding opportunity; well depth is from USGS-UMWSC tape-down on 8/22/22; ft-BTOC = feet 
below top of casing; ft blsd = feet below land surface datum 
[3] Well details obtained from the USGS 
 
Documentation for this well is included in appendix 1.  
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©2022 Google, Image: Landsat/Copernicus 
Figure 3. Location of well BR-751 (red marker) in Barron County, Wisconsin. The site is located on property owned by 
Norswiss Farms, approximately 145 ft east of 17th St. and 1300 ft north of 19th Ave. within the town of Stanfold, 4 miles 
southwest of Rice Lake. 

Initial work plan 

This well was initially proposed under objective 5 for well drilling. Work planned to include drilling a new well 
approximately 75 ft blsd into the shallow sand and gravel aquifer system. Borehole cuttings were to be 
collected, processed, used to generate a geologic log, and archived at the Core Repository in Mt. Horeb, 
Wisconsin. Following the completion of the drilling, the plan of work for this site also included characterization 
of the well with a borehole video, full suite of geophysical logs, and a slug test to evaluate the well-aquifer 
connection. This new well is designed to fill a data gap within a region of intensifying water use, which is also 
home to sensitive surface water features. 

Description of work completed 

In December 2021, the WGNHS established a written land-access agreement with Norswiss Farms to place a 
new well on their property. The well was sited on private property to place it further from local streams and 
along the divide between the Yellow and Red Cedar rivers. Drilling of BR-751 began on June 29, 2022, and was 
completed on June 30, 2022, by DMB Drilling Company Inc. using mud rotary. The 6-in borehole was 
completed to a total depth of 150.9 ft blsd. Drill cuttings were collected every 5 feet and used to generate a 
lithologic description of the well borehole. Cuttings were archived at the Core Repository in Mt. Horeb, 
Wisconsin. A 2-in.-diameter PVC casing was subsequently installed to a reported depth of 135.9 ft blsd, below 
which a schedule-40 PVC screen was installed from 135.9 to 150.9 ft blsd, open to the local unconsolidated 
glacial sand and gravel aquifer (fig. 4, panel A). The well was filter-packed with red flint sand and gravel around 
the screened interval and finished with a locking protective well cover (fig. 4, panel B). The well was 
completed in compliance with Wisconsin Administrative Code NR141. BR-751 was initially developed on June 
30, 2022, using compressed air and a submersible pump, and turbid water was reported. The well was later 
developed again on July 23, 2022, and clear water was reported. Both times, the work was completed by DMB 
drilling. 

To fulfill reporting requirements with the WDNR, monitoring well construction form 4400-113A, soil boring log 
4400-122, and monitoring well development form 4400-113B were completed and submitted to the WDNR. 
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Figure 4. Panel A, Simplified well construction diagram for BR-751. The diagram is not to scale. Panel B, Newly completed 
well BR-751 with locking well head protector. An electrical water-level tape is visible on the ground to the left of the well. 
The established land surface datum – a metal rebar - can also be seen in the ground, left of the well. Photo courtesy of 
USGS-UMWSC. 

In August 2022, the USGS-UMWSC surveyed the well using RTN-GPS, completed a slug test to test the well-
aquifer connection, and installed a pressure transducer to begin recording continuous water-level data. 

The slug test was completed using a 1 and 3/8th in.-diameter by 5 ft. long cylindrical solid PVC slug and the 
results show a good connection to the aquifer (fig. 5). The water column was displaced by approximately 3 
feet and showed a rapid hydraulic response suggesting it is well connected to the surrounding aquifer 
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Figure 5. Slug test results for BR-751. Slug testing was performed on August 17, 2022, and shows a slow hydraulic 
response. Data courtesy of USGS-UMWSC.  

The WGNHS did not collect geophysical logs, a video log, or an optical borehole image because this well was 
completed with a 2-in.-diameter PVC casing and bentonite seal. Monitoring for BR-751 began August 17, 2022. 

Suggestions for future work 

No future work is anticipated for this well with the exception of routine monitoring and maintenance by the 
USGS-UMWSC.  
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BF-188 (Buffalo County, WI) – new well 

USGS Site Number: 443420091465901 
USGS Site Name: BF-24/12W/12-0188 
WGNHS Well ID: 6000188 
WDNR Well Number: ABA923 

Well information 

BF-188 was drilled as a new WGLMN and NGWMN well on June 14, 2023, by DMB Drilling Inc. The well is 
located on private property owned by Tri-Parish in the Town of Canton, Wisconsin (fig. 6). The well was drilled 
using mud rotary [1]. A 10-in. borehole was drilled to a reported total depth of 40 feet below land surface 
datum (ft blsd) and a 6-in. borehole was drilled from 40 to approximately 80 feet bls. A 6 -in.-diameter steel 
casing was installed and cemented-in to a reported depth of 40 ft blsd, below which, the borehole is left open 
to the local sandstone bedrock. Monitoring began on July 26, 2023 [2] and the well is currently in good 
condition. 

Latitude, longitude: 45°03’53.33”, -92°23’57.00” (NAD83) [2] 
Current land surface datum: 884.27 feet above mean sea level (NAVD88) [2] 
Hydrologic Unit (USGS Watershed Code): 070400030107 [2] 
Well completed in: USGS national aquifer 300CAMORD (Cambrian-Ordovician aquifer system) and local 
aquifer 300SNDS (Sandstone Aquifer) [2] 
Current well depth: 82.4 ft-BTOC (80 ft blsd) [3] 
Current casing depth: 42.8 ft-BTOC (40.4 ft blsd) [3] 

[1] Well details obtained from the June 14, 2023 WDNR well construction report completed by the driller (form 3300-077A) 
[2] Well details obtained from the USGS 
[3] Well details from work completed for this funding opportunity. Casing and well depths are interpreted from June 14, 2023 geophysical logs; well 
depth incorporates July 26, 2023 USGS-UMWSC tape-down; ft-BTOC = feet below top of casing; ft blsd = feet below land surface datum 

 
Documentation for this well is included in appendix 2. 
 
Geophysical logs collected on June 14, 2023, for this grant period can be viewed and downloaded from: 
https://data.wgnhs.wisc.edu/data-viewer/view/6000188  

https://data.wgnhs.wisc.edu/data-viewer/view/6000188
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©2022 Google, Image: Landsat/Copernicus 

Figure 6. Location of well BF-188 (red marker) in Buffalo County, Wisconsin. The site is located on property owned by Tri-
Parish near Canton Cemetery, approximately 125 ft north of County Highway A and 800 ft west of County Highway W, 
5.5 miles west of Mondovi, WI. 

Initial work plan 

This well was initially proposed under objective 5 for well drilling. Work planned to include drilling a new well 
approximately 60 ft blsd into the Cambrian sandstone aquifer system. Borehole cuttings were to be collected, 
processed, used to generate a geologic log, and archived at the Core Repository in Mt. Horeb, Wisconsin. 
Following the completion of the drilling, the plan of work for this site also included characterization of the well 
with a borehole video, full suite of geophysical logs, and a slug test to evaluate the well-aquifer connection. 
This new well is designed to fill a data gap within a region of intensifying water use, which is also home to 
sensitive surface water features. 

Description of work completed 

In November 2021, the WGNHS established a written land-access agreement with Tri-parish to place a new 
well on their property. The well was sited on private property to place it within the area of need identified in 
Buffalo County and establish easy well access into the future. Drilling of BF-188 was completed on June 14, 
2023 by DMB Drilling Company Inc. using mud rotary (fig. 7, panel A). The 6-in borehole was completed to a 
total depth of 80 ft blsd. Drill cuttings were collected every 5 feet and used to generate a lithologic description 
of the well borehole. Cuttings were archived at the Core Repository in Mt. Horeb, Wisconsin. A 6-in.-diameter 
steel casing was subsequently installed to a reported depth of 40.4 ft blsd, below which the borehole was left 
open, from 40.4 to 80 ft blsd, to the local Cambrian sandstone bedrock aquifer. The well was finished with a 
locking protective well cover and two protective bollards were installed around the well (fig. 7, panel B). The 
well was completed in compliance with Wisconsin Administrative Code NR812. BF-188 was developed on June 
14, 2023 by DMB Drilling using compressed air. 

To fulfill reporting requirements with the WDNR, a soil boring log (form 4400-122) was completed and 
submitted to the WDNR. DMB Drilling submitted the completed well construction report. 
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Figure 7. Panel A, Simplified well construction diagram for BF-188. The diagram is not to scale. Panel B, Newly completed 
well BF-188 with locking well head protector and protective yellow bollards. Photo courtesy of USGS-UMWSC. 

On June 14, 2023, the WGNHS completed geophysical logging of the well and collected an optical borehole 
image. The WGNHS was unable to collect a video log due to broken equipment. The geophysical logs and 
borehole image show that the casing is in good condition, well seated into bedrock, and likely open to the Eau 
Claire Formation. 

In July 2023, the USGS-UMWSC surveyed the well using RTN-GPS, completed a slug test to test the well-
aquifer connection, and installed a pressure transducer to begin recording continuous water-level data.  The 
slug test was completed using a 1 and 3/8th in.-diameter by 5 ft. long cylindrical solid PVC slug and the results 
show a good connection to the aquifer (fig. 8). The water column was displaced by approximately 2 feet and 
showed a rapid hydraulic response suggesting it is well connected to the surrounding aquifer. 
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Figure 8. Slug test results for BF-188. Slug testing was performed on July 26, 2023, and shows a good hydraulic response. 
Data courtesy of USGS-UMWSC.  

Monitoring for BF-188 began July 26, 2023. 

Suggestions for future work 

No future work is anticipated for this well except for routine monitoring and maintenance by the USGS-
UMWSC.  
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DN-05 (Dane County, WI) – well maintenance 

USGS Site Number: 430429089230301 
USGS Site Name: DN-07/09E/23-0005 
WGNHS Well ID: 13000005 
WDNR Well Number: None 

Well information 

DN-05 was drilled in 1874 [1]. A few historical documents were found for this well, including a geologic log, 
indicating the hole was completed to a reported total depth of 1015 feet below land surface (ft blsd) [2]. The 
well was completed to a reported total depth of 346.5 ft blsd and an 8-in.-diameter casing was subsequently 
installed to a reported depth of 265 ft blsd [1]. Below the casing, the hole was left open to bedrock from 265 to 
346.5 ft bls. Work completed for this project indicates the casing and hole to be less than 3-in. diameter; 
however, no detailed well construction records are known to exist to indicate when and why this change was 
made. The well is located in the basement of the Wisconsin State Capitol buildings south wing in Madison, WI 
(fig. 9). The well is currently owned by the State of Wisconsin. Monitoring began in 1946 and the well is 
currently in satisfactory condition. 

Latitude, longitude: 43°04’28.6”, -89°23’03.0” (NAVD83) [1] 
Current land surface datum: 930 feet above mean sea level (NGVD29) [1] 
Hydrologic Unit (USGS Watershed Code): 07090001 [1] 
Well completed in: USGS national aquifer S300CAMORD (Cambrian-Ordovician aquifer system) and local 
aquifer 300SNDS (Sandstone Aquifer) [1] 
Current well depth: 316.3 ft-BTOC (320 ft blsd) [2] 
Current casing depth: 252 ft-BTOC (255.7 ft blsd) [2] 

[1] Well details obtained from the USGS 
[2] Well details obtained from a geologic log in Geology of Wisconsin, Vol. II, pg. 50 (Geological and Natural History Survey (Wis.), 1877) 
[3] Well details obtained from work completed for this funding opportunity; casing interpreted from February 19, 2021 WGNHS geophysical logs; well 
depth interpreted from WGNHS geophysical logs and March 8, 2022 USGS-UMWSC tape-down; ft-BTOC = feet below top of casing; ft blsd = feet 
below land surface datum 

 
Documentation for this well is included in appendix 3. 
 
 
Geophysical logs collected on February 29, 2021, for this grant period can be viewed and downloaded from: 
https://data.wgnhs.wisc.edu/data-viewer/view/13000005 

https://data.wgnhs.wisc.edu/data-viewer/view/13000005


Wisconsin Groundwater-Level Monitoring Network improvements, 2020-2022 

 

WISCONSIN GEOLOGICAL AND NATURAL HISTORY SURVEY  |  OPEN-FILE REPORT 2024-04  23 

 
©2022 Google, Image:  Landsat/Copernicus/NOAA 

Figure 9. Location of well DN-05 (red marker) in Dane County, WI. The site is located in the south wing of the State 
Capitol building basement. The Capitol building is between Lake Mendota and Lake Monona in Madison, WI. 

Initial work plan 

This well was initially proposed under objective 4 for well maintenance. Work planned to include removal of 
the old hand pump and 4-in. interior pipe so that the well could be evaluated and depth to casing and well-
bottom could be established. Following removal of the hand-pump and pipe, characterization of the well was 
to include a borehole video, full suite of geophysical logs, and slug test to evaluate the well-aquifer 
connection. 

 Description of work completed 

In late 2020, WGNHS obtain permission to access and perform work on DN-05 in the basement of the State 
Capitol building and work began early 2021. In February 2021 Water Wells Inc. and WGNHS successfully 
removed the hand pump and pipe from DN-05 in a room with very limited overhead clearance (fig. 10).  
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Figure 10. Well DN-05 located in the basement of the south wing of the State Capitol building. Panel A, before work was 
completed to remove the hand pump and pipes. Panel B, after removal of the hand pump. Water Wells Inc. is shown 
removing the final pipes from the well, allowing access for a full well characterization. 

On February 19, 2021, the WGNHS completed geophysical logging of the well and collected a borehole video. 
Geophysical logging, coupled with a tape-down measurement by the USGS-UMWSC indicate the well depth is 
320 ft blsd, approximately 26.5 ft shallower than the original reported depth, indicating the well is 
accumulating material at the bottom. Logging also shows that the casing inside diameter is approximately 2.7 
in., not 8 in., suggesting the well was modified at some point since its original construction; however, no 
records were located mentioning modifications. Fluid conductivity was also noted to be quite high near the 
bottom of the well (257 to 320 ft blsd) increasing from approximately 1175 microsemens/centimeter (µS/cm) 
at the water surface to 5000 µS/cm. 

The borehole video collected shows that the water is very turbid and there is quite a bit of biofilm in the water 
and on the surface of the casing (fig. 11, panel A). The casing appears to be in decent condition, although it is 
difficult to see in the video. The bottom of casing was briefly imaged before the condition of the well became 
too poor for the video to capture footage (fig. 11, panel B); the well bottom was not captured on video. 
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Figure 11. Screen shots from the borehole video of DN-05. Panel A, down-hole views of DN-05 captured at approximately 
97 ft BTOC showing the turbid condition of the water and biofilm coating the casing surface and Panel B, at 
approximately 255 ft BTOC showing a side view of the borehole believed to be the bottom of casing. This was the last 
footage of the well before the water conditions became too poor to continue the video collection. 

The USGS-UMWSC performed a slug test on DN-05 April 20, 2021, using a 1 and 3/8-in.-diameter, 5-ft-long 
solid PVC slug. The water column was displaced rapidly by approximately 1 foot and showed a relatively slow 
response (45-minute recovery time) (fig. 12). 

 

 

Figure 12. Slug test results for DN-05. Slug testing was performed on April 20, 2021 and shows a good hydraulic 
response. Data courtesy of U.S. Geological Survey. 

The slow response is likely due to a restriction in the well, but with limited access and an indoor location, 
redevelopment is not feasible. However, this well, although old with minor restrictions, continues to exhibit 
regional trends observed in other deep-aquifer wells in central Dane County, for example, DN-1482 
(https://maps.waterdata.usgs.gov/mapper/index.html?state=wi). 

https://maps.waterdata.usgs.gov/mapper/index.html?state=wi
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Suggestions for future work 

Based on the borehole video results and the shallow depth of the well (relative to the reported drill depth), 
redevelopment could improve the conditions of DN-05; however, we do not recommend redevelopment at 
this point would be logistically problematic in the basement of the Capitol building. More importantly, the 
water level trend is very similar to other wells in the same aquifer, indicating the well is still connected to the 
regional deep aquifer and remains a valuable well for the network.  
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DN-64 (Dane County, WI) – well maintenance 

USGS Site Number: 430427089284901 
USGS Site Name: DN-07/09E/19-0064 
WGNHS Well ID: 13000064 
WDNR Well Number: None 

Well information 

DN-64 was drilled in 1938 [1] and completed to a reported total depth of 300 feet below land surface (ft bls). A 
15-in. hole was drilled to 150 ft bls. An 8-in.-diameter casing was cemented into bedrock to a reported depth 
of 150 ft bls. Below the casing, an 8-in. hole was left open to bedrock from 150 to 300 ft bls. The well is located 
in Crestwood Neighborhood on Owen Conservation Park property in Madison, WI (fig. 13) and is difficult to 
access with heavy equipment. Monitoring began in 1977 [2] and the well is currently in good condition. 
Latitude, longitude: 43°04’27.42”, -89°28’48.62 ” (NAD83) [2] 
Current land surface datum: 930.9 feet above mean sea level (NAVD88) [2] 
Hydrologic Unit (USGS Watershed Code): 07090001 [2] 
Well completed in: USGS national aquifer S300CAMORD (Cambrian-Ordovician aquifer system) and local 
aquifer 300SNDS (Sandstone Aquifer) [2] 
Current well depth: 302 ft-BTOC (299 ft blsd) [3] 
Current casing depth: 153 ft-BTOC (150 ft blsd) [3] 

[1] Well details obtained from 1938 well log and report and geologic log from unknown date 
[2] Well details obtained from the USGS 
[3] Well details from work completed for this funding opportunity. Casing depth interpreted from 8/3/2021 video log. Well depth from video log and 
7/19/2021 USGS-UMWSC tape-down; ft-BTOC = feet below top of casing; ft blsd = feet below land surface datum 

 
Documentation for this well is included in appendix 4. 
 

 
©2022 Google, Image: Landsat/Copernicus 

Figure 13. Location of well DN-64 (red marker) in Dane County, WI. Site is located in the Crestwood Neighborhood area, 
approximately 350 ft south of Old Sauk Rd. and 0.83 miles southwest of Lake Mendota. 
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Initial work plan 

This well was initially proposed under objective 4 for well maintenance. Work planned to include collecting a 
borehole video log to fully evaluate potential maintenance needs for this well. Geophysical logs were not 
planned for collection due to the difficulty of getting equipment to this site. A geophysical log was last 
collected for DN-64 in 1999 (Rauman and others, 1999). 

Description of work completed 

On April 20, 2021, USGS-UMWSC completed a slug test using two 3-in.-diameter, 5-ft-long solid PVC slugs. The 
water column was displaced rapidly by approximately 0.6 ft and showed a good hydraulic response, suggesting 
DN-64 is well connected to the surrounding aquifer (fig. 14). 

 

 

 

Figure 14. Slug test results for DN-64. Slug testing was performed on April 20, 2021 and shows a good hydraulic 
response. Data courtesy of U.S. Geological Survey. 

A borehole video was collected by WGNHS on August 3, 2021 (fig. 15). 
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Figure 15. WGNHS setting up to collect a borehole video for well DN-64 on August 3, 2021. The video camera cable winch 
is shown set up on a wagon next to the well. The extended cable pulley suspended over the open well casing will lower 
the borehole video camera down the well. Inside the well shelter, the groundwater level float recorder is visible in the 
foreground (white box), blocking the view of the well opening. 

The borehole video shows the casing to be in fairly good condition and measured the bottom of casing at 
approximately 153 ft blsd and it appears to be well-seated to the bedrock (fig. 16). 

 
Figure 16. Screenshot for well DN-64 borehole video showing the bottom of casing and sandstone bedrock below, as seen 
from the side-view camera. 

A small amount of biofilm was observed on the casing and borehole wall. Turbidity in the upper part of the 
water column was low but increased significantly directly below the bottom of casing. Approximately two feet 
below the high turbidity horizon, a large bedding-plane opening was observed (fig. 17, panel A). The water 
column at the opening has very low turbidity and falling particles knocked loose by the video camera moved in 
swirling patterns at the opening, indicating horizontal flow at this depth. 

The bottom of well DN-64 was measured to be 299 ft blsd by the USGS-UMWSC on July 19, 2021, and this 
depth was confirmed by the borehole video. The measured depth of the well is approximately 1 ft shallower 
than the reported original drill depth, indicating accumulation of material at the bottom of the well. This was 
observed during the video collection (fig. 17, panel B), and the materials appears to be mostly casing debris. 

Based on the results of the borehole video, slug test, and well measurements, DN-64 is considered to be in 
good condition and well connected to the aquifer. 
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Figure 17.  Screenshots from DN-64 borehole video collected on August 3, 2021. Panel A, bedding plane opening as seen 
from the side-view camera. Note the casing debris accumulating on the ledge of the bedding plane opening. Panel B, 
bottom of the well with accumulated casing debris.  

Suggestions for future work 

No future work is anticipated for this well with the exception of routine monitoring and maintenance by the 
USGS-UMWSC.  



Wisconsin Groundwater-Level Monitoring Network improvements, 2020-2022 

 

WISCONSIN GEOLOGICAL AND NATURAL HISTORY SURVEY  |  OPEN-FILE REPORT 2024-04  31 

DN-83 (Dane County, WI) – well maintenance 

USGS Site Number: 431312089475301 
USGS Site Name: DN-09/06E/29-0083 
WGNHS Well ID: 13000083 
WDNR Well Number: None 

Well information 

DN-83 was drilled by Geo. Reynolds & Son in 1948 and completed to a reported total depth of 146 feet below 
land surface (ft bls) [1]. A 6-in.-diameter steel casing was set to a reported depth of 136 ft bls, and a 6-in.-
diameter, 10-ft screen was installed from 136 to 146 ft bls. The well is located on WDNR property east of the 
Wisconsin River and north of the Village of Mazomanie, WI (fig. 18). Monitoring began in 1953 [2]. The well’s 
original purpose was to supply water to a WDNR game farm, and the well is currently in good condition. 
Latitude, longitude: 43°13’22.63”, -89°47’59.70” (NAD83) [2] 
Current land surface datum: 739.3 feet above mean sea level (NAVD88) [2] 
Hydrologic Unit (USGS Watershed Code): 07070005 [2] 
Well completed in: USGS national aquifer N100GLCIAL (Sand and gravel aquifers (glaciated regions)) and local 
aquifer 100SDGV (Sand and Gravel Aquifer) [2] 
Current well depth: 142 ft-BTOC (139 ft blsd) [3] 
Current depth of screened interval: 136.3 ft-BTOC to bottom of well (133.4 to 139 ft blsd) [3] 

[1] Well details obtained from 1948 well construction report 
[2] Well details obtained from the USGS 
[3] Well details obtained from work completed for this funding opportunity; well depth interpreted from WGNHS March 9, 2021 geophysical logs and 
July 13, 2021 USGS-UMWSC tape-down; screened interval interpreted from November 7, 2022 WGNHS borehole video; ft-BTOC = feet below top of 
casing; ft blsd = feet below land surface datum 

 
Documentation for this well is included in appendix 5. 
 
Geophysical logs collected on March 9, 2021, for this grant period can be viewed and downloaded from: 
https://data.wgnhs.wisc.edu/data-viewer/view/13000083 
 

 
©2022 Google, Image: Landsat/Copernicus 

Figure 18. Location of well DN-83 (red marker) in Dane County, WI. Site is located in a wooded area 0.27 miles west of 
County Rd. Y, 0.45 miles southwest of Old Y Rd. and 0.9 miles east of the Wisconsin River. 

https://data.wgnhs.wisc.edu/data-viewer/view/13000083
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Initial work plan 

This well was initially proposed under objective 4 for well maintenance. Work planned to include a complete 
borehole evaluation. Borehole geophysics and video logging were last performed in the 1990s (Rauman and 
others, 1999) and was last slug-tested in 2016 (fig. 19). 

 

 

Figure 19. Slug test results for DN-83. Slug testing was performed on August 15, 2016 and shows a good hydraulic 
response. Data courtesy of U.S. Geological Survey. 

Description of work completed 

A gamma log was collected by WGNHS on March 9, 2021. Other geophysical logs were not collected because 
of the steel-screened well construction. The gamma log and a USGS-UMWSC tape down collected July 13, 
2021, indicate the well depth is 139 ft blsd. 

On November 7, 2022, a borehole video was collected by the WGNHS documenting the condition of the well 
and screened interval. The casing is in good condition, with very low amounts of biofilm, except for within a 
few feet of the water table. The water column has very low turbidity throughout the well. The screened 
interval is logged on the video to start at 133.4 ft blsd (136.3 ft BTOC) and continue to the bottom of the well 
(fig. 20). This measurement is consistent with older well construction records and the caliper log collected in 
the 1990s (Rauman and others, 1999).  
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Figure 20. Screenshots of the borehole video collected on well DN-83 November 7, 2022. Panel A, down-hole view of the 
bottom of casing and top of screened interval. Panel B, Down-hole view of the bottom of well DN-83 showing material 
accumulation.  

The well depth measurements and video log show that the well has accumulated approximately 4 to 6 ft of 
material at the bottom. However, the slug test performed on April 20 2021 by the USGS-UMWSC (fig. 21), 
using two 3-in.-diameter, 5 ft. long solid PVC slugs, shows a good hydraulic response indicating a good 
connection with the sand and gravel aquifer (fig. 22). 
 

 
Figure 21. USGS-UMWSC staff performing a slug test on well DN-83. Staff member is holding two solid PVC slugs prior to 
dropping them inside the open well casing located out of view and inside the flip-top wells shelter. Image courtesy of U.S. 
Geological Survey. 
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Figure 22. Slug test results for DN-83. Slug testing was performed on April 20, 2021 and shows a good hydraulic 
response. Data courtesy of U.S. Geological Survey. 

At the start of this project, the purpose of well DN-83 was noted as “uncertain;” however, work done for this 
project shows that DN-83 was originally drilled for the Wisconsin Conservation Department (known today as 
the WDNR) to supply water to a game farm on. The borehole video also captured footage of a lateral pipe at 
approximately 3.8 ft blsd (6.7 ft BTOC), supporting the documentation that this well was not drilled for 
monitoring purposes. 

Suggestions for future work 

No future work is anticipated for this well with the exception of routine monitoring and maintenance by the 
USGS-UMWSC.  
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DN-1297 (Dane County, WI) – replaced by DN-6212 

USGS Site Number: 430406089232901 
USGS Site Name: DN-07/09E/23-1297 
WGNHS Well ID: 13001297 
WDNR Well Number: None 

Well information 
DN-1297 was originally called DN-1099 [1]. Neither a well construction report (WCR) nor a geologic log are 
available for this well, therefore, the geology and well construction is largely unknown. Previous well 
characterization work by WGNHS as part of the NGWMN Round II project (Guenther and others, 2017), 
attempted to determine the geology surrounding the well [2]. The results were inconclusive, and the aquifer 
type and geologic setting could not be confirmed due accumulation of sediment above the bottom of the 
well’s casing. As part of the NGWMN 2018 project (Bremmer and others, 2022), DN-1297 was found to be 
unrepairable [3]. DN-1297 was effectively replaced in both the WGLMN and NGWMN by DN-6212 in 
September 2021 as part of this grant opportunity. DN-1297 was located within the City of Madison-owned 
right-of-way in downtown Madison, WI (fig. 23) and monitoring began in 1978 [2] and ended in mid-April 
2022.[4]. 
 
Latitude, longitude: 43°04'06.14", -89°23'34.08" (NAD83) [4] 
Land surface datum: 859.0 feet above mean sea level (NAVD88) [4] 
Hydrologic Unit (USGS Watershed Code): 07090001 [4] 
Well completed in USGS national aquifer S300CAMORD (Cambrian-Ordovician aquifer system) and local 
aquifer 300SNDSA (Sandstone Aquifer) [4] 
Current well depth: 71.5 ft-BTOC (69.8 ft blsd) [5] 
Current casing depth: Bottom of steel casing extends into at least 3 feet of accumulated sediment at bottom 
of well [2] 
[1] USGS 1980 well records 
[2] Well details obtained from NGWMN Round II project work (Guenther and others, 2017) 
[3] Well details obtained from NGWMN 2018 project work (Bremmer and other, 2022) 
[4] Well details obtained from the USGS 
[5] Well details obtained from July 19, 2021 USGS-UMWSC tape-down; ft-BTOC = feet below top of casing; ft blsd = feet below land surface datum 
 
Historical documentation for this well can be found in appendix A of WGNHS Open-File Report 2017-04 
(Guenther and others, 2017). The fill and seal form for this well is included in appendix 6 of this report. 
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Figures 23. Location of well DN-1297 (red marker) in Dane County, Wisconsin. The site was located on the grass terrace 
within the City of Madison-owned right-of-way on the southeast side of East Washington Avenue in Madison, WI.  

Initial work plan  

This well was initially proposed under objective 5 for well replacement. Redevelopment of the well as part of 
the NGWMN 2018 project was unsuccessful and DN-1297 was found to be unrepairable (Bremmer and other, 
2022). Work planned to include drilling a replacement well nearby in the same aquifer. Prior to the filling and 
sealing of DN-1297 concurrent operation of the well and its replacement was also planned to establish an 
overlapping water-level record. 

Description of work completed 

WGNHS obtained approval to drill a replacement well for DN-1297 and continue monitoring at this site until 
appropriate concurrent water level data was collected to establish and adequate replacement. Replacement 
well DN-6212 was drilled September 13, 2021. 
DN-6212 was monitored concurrently with DN-1297 to ensure continuity in the water-level record. Then, DN-
1297 was filled and sealed on November 6, 2022. The WGNHS, with permission from the WDNR, completed a 
fill and seal report for DN-1297, saved a copy in the WGNHS statewide subsurface database, and submitted a 
copy to the WDNR in satisfaction of state well drilling codes. Details about the replacement well DN-1297 are 
presented below. 

Suggestions for future work 

DN-1297 was filled and sealed on November 6, 2022. No future work remains to be done.  
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DN-6212 (Dane County, WI) – replaces DN-1297 

USGS Site Number: 430409089234601 
USGS Site Name: DN-07/09E/23-6212 
WGNHS Well ID: 13006212 
WDNR Well Number: PX587 

Well information 

DN-6212 was drilled as a new WGLMN and NGWMN well on September 13, 2021, by Soils and Engineering 
Services, Inc. [1] The well is located on the southeastern University of Wisconsin-Madison campus in Madison, 
Wisconsin (fig. 24). A hollow stem auger was used to drill a 14-in.-diameter borehole to 80 ft bls, then a rotary 
drill was used to drill a 10-in.-diameter borehole to 88 ft bls, and a 6-in.-diameter borehole to 100 ft bls. The 
borehole was unintentionally backfilled by caved sandstone bedrock from 100 to 94.8 ft bls. A 2-in.-diameter 
PVC casing was installed to a reported depth of 89.6 ft blsd, below which is a mesh screen to 94.8 ft bls. 
Monitoring began in October 2021 [2] and the well is currently in good condition.  

Latitude, longitude: 43°04’08.57”, -89°23’45.79” (NAD83) [2] 
Current land surface datum: 858.8 feet above mean sea level (NAVD88) [2] 
Hydrologic Unit (USGS Watershed Code): 07090002 [2] 
Well completed in: USGS national aquifer S300CAMORD (Cambrian-Ordovician aquifer system) and local 
aquifer 300SNDSA (Sandstone Aquifer) [2] 
Current well depth: 97.1 ft BTOC (94.8 ft blsd) [3] 
Current depth of screened interval: 92.197.1 ft BTOC (89.894.8 ft blsd) [1,3] 

[1] Well details obtained from the September 13, 2021 WDNR well construction report (form 4400-113A)  
[2] Well details obtained from the USGS 
[3] Well details obtained from October 22, 2021 USGS-UMWSC tape-down; ft blsd = feet below land surface datum 

 
Documentation for this well is included in appendix 6. 
 

 
©2022 Google, Image: Landsat/Copernicus 

Figure 24. Location of well DN-6212 (larger red marker), replacement well for DN-1297 (also shown) in Dane County, 
Wisconsin. The well is located next to the Kohl Center on the southeastern side of the University of Wisconsin-Madison 
campus, approximately 900 ft east of DN-1297 on W. Washington Ave. 
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Initial work plan 

DN-6212 was originally proposed under objective 5 for well drilling. Work planned to include drilling a 
replacement well for DN-1297 that was constructed as similarly as possible to DN-1297. The plan of work for 
this site also included characterization of the replacement well with a borehole video, full suite of geophysical 
logs, and a slug test to evaluate the well-aquifer connection. Borehole cuttings were planned to be collected, 
processed, used to generate a geologic log, and archived at the Core Repository in Mt. Horeb, Wisconsin. 
Concurrent operation of DN-1297 and its replacement was also planned to establish an overlapping water-
level record. 

Description of work completed 

In 2019, the WGNHS worked closely with the University of Wisconsin-Madison to identify potential well 
drilling sites on university property. 

Drilling of replacement well DN-6212 began in late August 2021 by Soils and Engineering Services, Inc. in 
compliance with Wisconsin Administrative Code NR141. A 16-in.-diameter hollow stem auger was used to drill 
through the top, approximately 80 ft blsd, of unconsolidated material (fig. 25, panel A). Then air rotary with a 
10-in.-diameter drill bit (fig. 25, panel B). was used to extend the hole to approximately 88 ft blsd before a 6-
in.-diameter steel casing was cemented in to 88 ft blsd. The borehole was then backfilled 9 ft using 3/8-in. 
bentonite chips. A 6-in.-diameter rotary hammer was used to complete the borehole to 100 ft blsd, the well 
was flushed with water. 

         
Figure 25. Soils and Engineering Services, Inc. drilling well DN-6212 (replacement for well DN-1297) on the east side of 
the Kohl Center building on the University of Wisconsin-Madison campus. Panel A, hollow stem auger being used to bore 
through the unconsolidated material overlying bedrock. Note the eastern wall of the Kohl Center behind the driller. Panel 
B, 10-in.-diameter air rotary drill bit used to bore through bedrock from approximately 80 to 88 ft blsd. White cap in steel 
pipe located beneath the drill bit, is the DN-6212 borehole. 

Drill cuttings were collected every 5 ft and used to generate a lithologic description of the well borehole. 
Cuttings were archived at the Core Repository in Mt. Horeb, Wisconsin.  



Wisconsin Groundwater-Level Monitoring Network improvements, 2020-2022 

 

WISCONSIN GEOLOGICAL AND NATURAL HISTORY SURVEY  |  OPEN-FILE REPORT 2024-04  39 

With the uncertainty in the local geology due to the lack of records from DN-1297, it was not clear at what 
depth bedrock would be encountered, which bedrock unit was underlying the Quaternary cover, or whether a 
bedrock contact would be encountered. Sparse records from DN-1297 indicated the well was installed in sand 
and gravel to a depth of 70 ft blsd; however nearby wells suggested bedrock should be at or near this depth.  
Based on analysis of the cuttings recovered from drilling DN-6212, the Tunnel City Group was reached at 
approximately 75 ft blsd and the Wonewoc Formation- Tunnel City Group contact is at approximately 80 to 83 
ft blsd. This interpretation is largely based on the disappearance of glauconitic sand in the cuttings in this 
interval. 

A 2-in.-diameter PVC casing was installed, complete with a 5-ft-long schedule-80 PVC screen from 89.8 to 94.8 
ft blsd, open to the local sandstone bedrock aquifer. The well screen was filter-packed with red flint #40 and 
caved sandstone. DN-6212 was developed by WGNHS on September 16, 2021, using a surge and pump 
method. To fulfill reporting requirements with the WDNR, monitoring well construction form 4400-113A, soil 
boring log 4400-122, and monitoring well development form 4400-113B were completed and submitted to the 
WDNR. 

The well was fixed with a locking, steal, protective well head and the installation of well DN-6212 was 
completed September 13, 2021 (figs. 26 and 27). The drill site was cleaned up and landscaping completed in 
October 2021. 

No geophysical logs were collected for well DN-6212 due to 2-in.-diameter PVC casing and bentonite seal. 
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Figure 26. Simplified well construction diagram for DN-6212. The diagram is not to scale. 
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Figure 27. Well DN-6212 (replacement for well DN-1297). Panel A, completed will DN-6212 with several inches of above-
grade steel casing surrounding 2-in.-diameter PVC casing completed with a 5-ft-long well screen connected to the 
sandstone bedrock aquifer at the bottom. Panel B, locking steel protective well head cover installed around well DN-
6212. Panel C, completed well DN-6212 west of the Kohl center after landscaping completed at the site. 

October 22, 2021, the USGS-UMWSC surveyed the well using RTN-GPS, completed a slug test to test the well-
aquifer connection, and installed a pressure transducer to begin recording continuous water-level data. The 
slug test was performed using a 1 and 3/8-in.-diameter, 5-ft-long solid PVC slug. The slug was inserted and 
removed several times and the water level responded quickly (fig. 28) indicating a good connection the 
bedrock aquifer. 

 

Figure 28. Slug test performed on well DN-6212 by the USGS-UMWSC on October 22, 2021. The rapid response of the 
water level indicates a good connection to the aquifer. Data courtesy of the U.S. Geological Survey.  
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Monitoring for DN-6212 began October 22, 2021, and concurrent water-level data was collected with well DN-
1297 until mid-April 2022 (fig. 29). Concurrent monitoring show that the response trend for replacement well 
DN-6212 closely resembles well DN-1297. The average difference in water level elevations (after accounting 
for the difference in datum elevations of the wells) is 0.34 ft over the duration of concurrent monitoring. 
Based on these results, DN-6212 provides excellent data continuity that can be combined with historical 
records for DN-1297. 

 
Figure 29. Concurrently recorded water levels for well DN-1297, and its replacement well, DN-6212, between October 21, 
2021, and May 4, 2022. Accounting for the land surface datum of DN-1297 (859 ft msl) and DN-6212 (858.8 ft msl), the 
difference in water level elevation between the two wells averages 0.35 feet over this period. Data courtesy of the U.S. 
Geological Survey. 

 

Suggestions for future work 

DN-6212 successfully replaced DN-1297. No future work is anticipated for this well except for routine 
monitoring and maintenance by the USGS-UMWSC.  
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DN-1355 (Dane County, WI) – well maintenance 

USGS Site Number: 431233089103201 
USGS Site Name: DN-09/11E/34-1355 
WGNHS Well ID: 13001355 
WDNR Well Number: DR401 

Well information 

DN-1355 was drilled by Sam’s Rotary Drillers August 3, 1990 [1] as a replacement well for DN-04. DN-04 was 
filled July 17, 1990 [2]. DN-1355 was completed to a reported total depth of 70 feet below land surface (ft bls) 
[1]. A 12-in.-diameter borehole was drilled to 20 ft bls, below which a 6-in.-diameter borehole was drilled to 70 
ft bls. A 6-in.-diameter casing was cemented in down to 20 ft bls. Bedrock was reported to start at 8 ft bls. 
Below the 6-in. casing, the 6-in. hole was left open to bedrock from 20 to 70 ft bls. The well is owned by the 
USGS and is located on the north side of U.S. Highway 151 near Sun Prairie, WI (fig. 30). Monitoring began in 
late August 1990 [3] and the well is currently in good condition. 
Latitude, longitude: 43°12'32.33", -89°10'32.78" (NAD83) [3] 
Current land surface datum: 950.7 feet above mean sea level (NAVD88) [3] 
Hydrologic Unit (USGS Watershed Code): 07090002 [3] 
Well completed in: USGS national aquifer S300CAMORD (Cambrian-Ordovician aquifer system) and local 
aquifer 365STPR (St. Peter Sandstone) [3,4] 
Current well depth: 67.7 ft-BTOC (65 ft blsd) [4] 
Current casing depth: 23 ft-BTOC (20.3 ft blsd) [4] 

[1] Well details obtained from 1990 well construction report  
[2] Well details obtained from historical water-level records  
[3] Well details obtained from the USGS 
[4] Well details obtained from work completed for this funding opportunity. Casing interpreted from July 27, 2022 WGNHS geophysical logs); well 
depth interpreted from WGNHS geophysical logs and May 4, 2022 USGS-UMWSC tape-down; ft-BTOC = feet below top of casing; ft blsd = feet below 
land surface datum 
 
Documentation for this well is included in appendix 7. 
 
Geophysical logs collected on July 27, 2022, for this grant period can be viewed and downloaded from: 
https://data.wgnhs.wisc.edu/data-viewer/view/13001355 
 

https://data.wgnhs.wisc.edu/data-viewer/view/13001355
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Figure 30. Location of well DN-1355 (red marker). The site is located approximately 80 feet north of U.S. Highway 151 
across form the Wingra Stone quarry, 3 miles northeast of Sun Prairie, WI.  

 

Initial work plan 

This well was initially proposed under objective 4 for well maintenance. Work planned to include a complete 
borehole evaluation. Borehole geophysics and video logging were last performed in the early 1990s (Dunning 
and others, 1996) and the well was last slug-tested in 2016. The borehole evaluation was also planned to help 
reconcile which aquifer the well is connected to. At the time this work began, the well was reported open to 
the Cambrian Jordan Formation sandstone aquifer. However, review of the well records turned up notes from 
a WGNHS staff member suggesting it’s possible the well is open to the Ordovician St. Peter sandstone. 

Description of work completed 

May 4, 2022, the USGS-UMWSC surveyed well DN-1355 using RTN-GPS. On July 27, 2022, WGNHS collected a 
full suite of borehole geophysical logs and a borehole video. WGNHS geophysical logs and the USGS-UMWSC 
tapedown indicate the well depth is 65.1 ft blsd. Bottom of casing was measured at 20.3 ft blsd, consistent 
with the well construction report and the 1990 measurement of 20 ft blsd.  

The borehole video shows that the casing is well seated on bedrock (fig. 31, panel A). Flakes of the casing can 
be seen on borehole wall ledges and at the bottom of the well (fig. 31, panel B), but it appears to be in good 
condition. The water column has low turbidity from the water table to the bottom of the well.  
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Figure 31. Screenshots from borehole video collected on well DN-1355 on July 17, 2022. Panel A, sideview of the bottom 
of casing well-seated on bedrock. Panel B, top-down view of the bottom of well DN-1355. The borehole wall is irregular 
and pitted; flakes of the steel casing are accumulated at the bottom of the borehole. 

Multiple faults and fractures are documented in the borehole walls (fig. 32). The faults are moderate to high 
angle and have less than a foot of offset. They are commonly marked by orange oxide mineral deposits in the 
sandstone. 

 
Figure 32. Screenshots of faults in sandstone aquifer documented with a borehole video from well DN-1355. Panel A, top-
down view of multiple faults (white arrow is pointing to one of them) in the borehole wall at approximately 44 ft BTOC. 
Faults are associated with the iron-staining of the borehole wall. Panel B, close-up, side view of a fault in the borehole 
wall at approximately 45 ft BTOC. Offset is unknown for this fault. 

To verify the local aquifer geology, the WGNHS used the OBI log, borehole video, a preliminary geologic map 
of Dane County (Brown and others, 2013), and well cuttings archived at the Core Repository in Mt. Horeb, 
Wisconsin. This work indicates that DN-1355 is open to the Ordovician St. Peter sandstone, not the Cambrian 
Jordan sandstone. The USGS local aquifer code was updated from 372JRDN (Jordan sandstone) to 365STPR (St. 
Peter sandstone) on the USGS database and website late March, 2023. 

DN-1355 was slug tested by the USGS-UMWSC on September 12, 2022, using two 3-in.-diameter, 5 ft long 
cylindrical solid PVC slugs. The water table response was quick and the water-level curve shows a good 
hydraulic connection to the aquifer (fig. 33). 
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Figure 33. Slug test performed on well DN-1355 by the USGS-UMWSC on September 12, 2022. The rapid response of the 
water level indicates a good connection to the aquifer. Data courtesy of the U.S. Geological Survey. 

 

Suggestions for future work 

No future work is anticipated for this well except for routine monitoring and maintenance by the USGS-
UMWSC.  



Wisconsin Groundwater-Level Monitoring Network improvements, 2020-2022 

 

WISCONSIN GEOLOGICAL AND NATURAL HISTORY SURVEY  |  OPEN-FILE REPORT 2024-04  47 

DG-81 (Dodge County, WI) – well maintenance 

USGS Site Number: 432415088552601 
USGS Site Name: DG-11/13E/23-0081 
WGNHS Well ID: 14000081 
WDNR Well Number: BN742 

Well information 

DG-81 was drilled in 1961 as a Wisconsin Department of Transportation (WisDOT) wayside water supply well 
[1]. The well was completed to a reported total depth of 125 feet below land surface (ft bls). A 10-in.-diameter 
steel casing was cemented into bedrock to a reported depth of 59 ft bls, and a 6-in.-diameter steel casing was 
subsequently installed inside the 10-in. casing down to 59 ft bls. Below the 6-in. casing, the 6-in. borehole was 
left open to bedrock from 59 to 125 ft bls. The well is located on land owned by WisDOT, off U.S. Highway 151 
between Columbus and Beaver Dam, WI (fig. 34). Monitoring began in 1964 [2] and the well is currently in good 
condition. 

Latitude, longitude: 43°24'15.30",-88°55'26.20" (NAD83) [2] 
Current land surface datum: 872.4 feet above mean sea level (NAVD88) [2] 
Hydrologic Unit (USGS Watershed Code): 07090002 [2] 
Well completed in: USGS national aquifer S300CAMORD (Cambrian-Ordovician aquifer system) and local 
aquifer 365STPR (St. Peter Sandstone) [2] 
Current well depth: 117.4 ft-BTOC (114.2 ft blsd) [3] 
Current casing depth: 58.8 ft-BTOC (55.61 ft blsd) [3] 

[1] Well details obtained from 1961 well construction report  
[2] Well details obtained from the USGS 
[3] Well details obtained from work completed for this funding opportunity. Casing interpreted from July 27, 2022 WGNHS geophysical logs; well 
depth interpreted from WGNHS geophysical logs and May 4, 2022 USGS-UMWSC tape-down; ft-BTOC = feet below top of casing; ft blsd = feet below 
land surface datum 

 

Documentation for this well is included in appendix 8. 
 
Geophysical logs collected on July 27, 2022, for this grant period can be viewed and downloaded from: 
https://data.wgnhs.wisc.edu/data-viewer/view/14000081  

https://data.wgnhs.wisc.edu/data-viewer/view/14000081
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Figure 34. Location of well DG-81 (red marker). The site is located approximately 95 feet north of U.S. Highway 151, 6.5 
miles northeast of Columbus, WI and 5.6 miles southwest of Beaver Dam, WI. 

Initial work plan 

This well was initially proposed under objective 4 for well maintenance. Work planned to include a complete 
borehole evaluation. Borehole geophysics and video logging were last performed in the early 1990s (Dunning 
and others, 1996) and the well was last slug-tested in 2016. 

Description of work completed 

On May 4, 2022, the USGS-UMWSC collected a tape-down measurement on well DG-81 and surveyed the well 
using RTN-GPS. On June 7, 2022, a slug test was collected by the USGS-UMWSC using a 3-in.-diameter, 5 ft 
long solid PVC slug. The rapid hydraulic response indicates DG-81 is well connected to the aquifer (fig. 35). 
 

 

Figure 35. Slug test performed on well DG-81 by the USGS-UMWSC on June 7, 2022. The rapid response of the water level 
indicates a good connection to the aquifer. Data courtesy of the U.S. Geological Survey. 
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July 27, 2022, WGNHS collect a full suite of geophysical logs and a borehole video. The depth of the well is 
confirmed to be 114.2 ft blsd. The bottom of casing was logged at 55.6 ft blsd; however, it was difficult to see 
due to high turbidity in the water column. The borehole video shows that the water column is very turbid 
through much of the well, particularly near the bottom of the well – here the borehole wall and bottom were 
completely obscured. The casing, although covered in a biofilm, appears to be in good condition. Multiple 
horizontal fractures are present in the bedrock borehole wall and a zone of vertical fractures, possibly faults, is 
noted around 88 ft BTOC (fig. 36). 

     
Figure 36. Screenshots from a borehole video collected on well DG-81 July 27, 2022. Panel A, down-hole view of the steel 
casing covered in biofilm above the current water table. Panel B, side-view of a horizontal fracture in the borehole wall 
and possible mineralization (grey material). 

Suggestions for future work 

No future work is anticipated for this well except for routine monitoring and maintenance by the USGS-
UMWSC.  



Wisconsin Groundwater-Level Monitoring Network improvements, 2020-2022 

 

WISCONSIN GEOLOGICAL AND NATURAL HISTORY SURVEY  |  OPEN-FILE REPORT 2024-04  50 

DU-743 and DU-744 (Dunn County, WI) 

Initial work plan 

DU-743 and DU-744 were originally proposed under objective 5 for well drilling. These wells were planned to 
be drilled at the same site, a shallow, approximately 50 feet below land surface, screened sand and gravel well 
(DU-743) and a deep, approximately 275 feet below land surface, open-borehole bedrock well (DU-744). 
These paired wells were designed to fill a data gap within a region of intensifying water use, which is also 
home to sensitive surface water features. Work planned to include collection of borehole cuttings. Cuttings 
would be used to generate geologic logs, then archived at the Core Repository in Mt. Horeb, Wisconsin. 
Following the completion of the drilling, the plan of work for this site also included characterization of the 
wells with a borehole video, full suite of geophysical logs, and a slug test to evaluate the well-aquifer 
connection.  

Description of work completed 

Coordination with involved parties was completed for this drill site; however, due to reduced well driller 
availability, equipment shortages, and increased costs of drilling in Wisconsin due to COVID-19, WGNHS was 
unable to drill DU-743 and DU-744. In the Summer of 2021, the wells were sited to be drilled on WDNR-owned 
property north of Cook’s Pond Waterfowl Production Area (fig. 37).  

 
©2022 Google, Image: Landsat/Copernicus 

Figure 37. Planned location of wells DU-743 and DU-744 (red markers) in part of the Otter Creek Wildlife Area 
approximately 230 ft south of County Rd. E South and 0.6 miles north of Cook’s Pong Waterfowl Production Area, 4 miles 
east of Menomonie, WI.  

In February 2022, the WGNHS established a land access easement with the WDNR following diggers hotline 
approvals, background review and well construction design, and preparation of bid requests for well drilling. 
However, WGNHS did not obtain any bids from drillers in a time frame and at a cost that would be acceptable 
under the grant and wells DU-743 and DU-744 were not drilled. 

Suggestions for future work 

Complete the drilling of wells DU-743 and DU-744 following the work plan outlined above. 
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DU-745 (Dunn County, WI)  

Initial work plan 

DU-745 was originally proposed under objective 5 for well drilling. This well was designed to fill a data gap 
within a region of intensifying water-use, which is also home to sensitive surface water features. 
 
Work planned to include drilling a new well approximately 50 feet below land surface into the shallow sand 
and gravel aquifer system. Borehole cuttings were to be collected, processed, used to generate a geologic log, 
and archived at the Core Repository in Mt. Horeb, Wisconsin. Following the completion of the drilling, the plan 
of work for this site also included characterization of the well with a borehole video, full suite of geophysical 
logs, and a slug test to evaluate the well-aquifer connection. 

Description of work completed 

Coordination with involved parties was completed for this drill site; however, due to reduced well driller 
availability, equipment shortages, and increased costs of drilling in Wisconsin due to COVID-19, WGNHS was 
unable to drill DU-745. In the Spring of 2021, the well was sited to be drilled on WDNR-owned property near 
Otter Creek (fig. 38) in Fall 2021. 

 
©2022 Google, Image: Landsat/Copernicus 

Figure 38. Planned location of well DU-745 (red marker) in part of the Otter Creek Wildlife Area approximately 50 ft 
south of 570th St. and 0.5 miles east of Otter Creek near the Town of Otter Creek, WI.  

 
In February 2022, the WGNHS established a land access easement with the WDNR following diggers hotline 
approvals, background review and well construction design, and preparation of bid requests for well drilling. 
However, WGNHS did not obtain any bids from drillers in a time frame and at a cost that would be acceptable 
under the grant and well DU-745 was not drilled. 
 

Suggestions for future work 

Complete the drilling of well DU-745 following the work plan outlined above.  
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FL-659 (Fond du Lac County, WI) – well maintenance 

USGS Site Number: 434231088311801 
USGS Site Name: FL-14/17E/06-0659 
WGNHS Well ID: 20000659 
WDNR Well Number: Unknown 

Well information 

FL-659 was drilled by 1985 as an unused exploratory test well for the City of Fond du Lac[1]. The well was 
completed to a reported total depth of 506 feet below land surface (ft bls). A 6-in.-diameter [2] casing was 
installed to a reported depth of 122 ft blsd [1]. Below the 6-in. casing, the borehole was left open to bedrock 
from 122 to 506 ft bls. The well is located on property owned by the City of Fond du Lac, WI, southwest of the 
city (fig. 39). Monitoring began in 1995[3] and the well is currently in good condition. Based on the work 
performed for this grant period, the USGS aquifer codes were updated from the Silurian-Devonian to the 
Cambrian-Ordovician confined aquifer system [1,4]. 
Latitude, longitude: 43°42'30.97",-88°31'19.24" (NAD83) [2] 
Current land surface datum: 847.5 feet above mean sea level (NAVD88) [2] 
Hydrologic Unit (USGS Watershed Code): 04030203 [2] 
Well completed in: USGS national aquifer S300CAMORD (Cambrian-Ordovician aquifer system) and local 
aquifer 367OVCB (Cambrian-Ordovician Systems) [1,4] 
Current well depth: 505.6 ft-BTOC (503.4 ft blsd) [4] 
Current casing depth: 122.8 ft-BTOC (120.6 ft blsd) [4]U 

[1] Well details obtained from 1985 geologic log 
[2] Well details obtained from historically compiled documents by the WGNHS 
[3] Well details obtained from the USGS 
[4] Well details obtained from work completed for this funding opportunity. Casing and well depth interpreted from November 4, 2021 WGNHS 
geophysical logs); ft-BTOC = feet below top of casing; ft blsd = feet below land surface datum 

 

Documentation for this well is included in appendix 9. 
 
Geophysical logs collected on November 4, 2021, for this grant period can be viewed and downloaded from: 
https://data.wgnhs.wisc.edu/data-viewer/view/20000659  

https://data.wgnhs.wisc.edu/data-viewer/view/20000659
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Figure 39. Location of well FL-659 (red marker). The site is located approximately 80 ft east of County Rd. D and 70 ft 
north of Lost Arrow Rd, 6 miles southwest of Fond du Lac, WI.  

Initial work plan 

This well was initially proposed under objective 4 for well maintenance. Work planned to include a complete 
borehole evaluation. Borehole geophysics and video logging have not been completed and the well was last 
slug-tested in 2016 (fig. 40).  

 

 

Figure 40. Slug test performed on well FL-659 by the USGS-UMWSC on April 13, 2016. The water table responded quickly 
with a very slow recovery time. Data courtesy of the U.S. Geological Survey. 

The borehole evaluation was also planned to help reconcile which aquifer the well is connected to. At the time 
this work began, the well was reported open to the Silurian dolomite aquifer. However, review of the well 
records turned up notes from a WGNHS staff member and a geologic log suggesting it’s possible the well is 
open to the Ordovician Sinnipee Group through the Cambrian Trempealeau Group and just into Precambrian 
quartzite. 
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Description of work completed 

On November 4, 2021, WGNHS collected a full suite of geophysical logs (fig. 41). The geophysical logs show 
that the well is cased to 120.6 ft blsd (122.8 ft BTOC) and the well depth is 503.4 ft blsd (505.6 ft BTOC). 

 
Figure 41. WGNHS geophysical logging van parked next to well FL-659 in preparation to collect down-hole geophysical 
logs. The tripod, which suspends the geophysical logging tools, can be seen set up over the well behind the van. 

The WGNHS also collected an optical borehole image (fig. 42), which corroborates the 1985 geologic log, 
showing that the well is not open to the Silurian dolomite aquifer system but is instead cased through the 
Ordovician Maquoketa Formation and open to the Ordovician-Cambrian aquifer system. Interpretation of the 
OBI log shows the open interval consists of the lower Galena Formation of the Ordovician Sinnipee Group 
through the upper Jordan Formation of the Cambrian Trempealeau Group. This aquifer code was updated on 
the USGS database and website November 17th, 2022. 

At approximately 480 ft blsd (482 ft BTOC), there is a prominent omission surface, below which the lithologic 
character changes from vuggy and cherty carbonate with shale intervals to alternating sandstone and 
carbonate deposits to approximately 490 ft blsd (492 ft BTOC), below which is sandstone. This interval is 
interpreted to be the transition from the carbonate of the Prairie du Chien Group to the sandstone of the 
Jordan Formation. The quartzite mentioned in the geologic log was not observed in the OBI log; however, 
cuttings for this well were located at the WGNHS samples repository, and quartzite was confirmed for the 505-
506-ft interval. 
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Figure 42. 481.5 to 500 ft BTOC interval from the geophysical logs at a scale of 1:20. Depth, relative to the top of casing 
is on the left in feet. Optical borehole image is on the right. Omission surface and cross-bedded interval are indicated 
with arrows. Omission surface is interpreted as the contact between the overlying Ordovician Prairie du Chien Dolomite 
and underlying Cambrian Jordan sandstone. 

This interpretation indicates well FL-659 is a multi-aquifer well. However, it remains unclear which 
formation(s) in the open borehole interval control the water table. The geophysical gamma log and OBI log 
show several prominent shale intervals in the open section. 

On February 9, 2022, USGS-UMWSC surveyed the well using RTN-GPS. On April 15, 2022, WGNHS collected a 
borehole video log. The video log confirms the depth of casing and well depth interpreted from the 
geophysical logs and shows that the casing is in good condition and well seated on bedrock. 

On July 13, 2022, a slug test was performed by the USGS-UMWSC using a 3-in.-diameter, 5 ft long solid 
cylindrical PVC slug (fig. 43). The water table responded quickly (approximately 2 ft rise in 2 minutes) and 
recovered very slowly (approximately 50 minutes); which is very similar to the slug test results of 2016. The 
slow response may be due to a tight aquifer high in carbonate with abundant shale seams. The hydrograph is 
similar to nearby wells (for example OU-1900 and DG-81; 
https://maps.waterdata.usgs.gov/mapper/index.html?state=wi) in the Cambrian-Ordovician aquifer system, 
indicating that it is still responsive to regional groundwater level trends. 

 

https://maps.waterdata.usgs.gov/mapper/index.html?state=wi
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Figure 43. Slug test performed on well FL-659 by the USGS-UMWSC on July 13, 2022. The water table responded quickly 
with a very slow recovery time but appears well connected to the aquifer as it is responsive to regional groundwater level 
trends. Data courtesy of the U.S. Geological Survey. 

 

Suggestions for future work 

In addition to routine monitoring and maintenance by the USGS-UMWSC, the WGNHS recommends collecting 
flow logs to characterize the Cambrian-Ordovician aquifer(s) controlling the water table measured by the well.  
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GN-02 (Green County, WI) – well maintenance 

USGS Site Number: 424427089494701 
USGS Site Name: GN-03/06E/18-0002 
WGNHS Well ID: 23000002 
WDNR Well Number: None 

Well information 

GN-02 was drilled by prior to 1946, the exact drill date is unknown. The well was completed to a reported total 
depth of 150 feet below land surface (ft bls) and a 6-in.-diameter casing was grouted into bedrock to an 
unknown reported depth [1]. Results from this work confirm that casing extends to 10.6 ft blsd [2] and the well 
is currently over 20 feet deeper than originally reported. Below the 6-in. casing, the hole was left open to 
bedrock. In March 2010, the hand pump was removed from the well and an 8-in.-diameter CPVC protective 
cover was cemented around the well casing [3]. The well is located on private property in Argyle, WI (fig. 44). 
Monitoring began in 1946. [1] Although the hydraulic connection is good for GN-02, it remains particularly 
inaccessible, and work completed for this report shows it is no longer to code. Repair or replacement is 
recommended. 
Latitude, longitude: 42°44’21.85”, -89°49’52.50” (NAD83) [2] 
Current land surface datum: 1022.8 feet above mean sea level (NAVD88) [2] 
Hydrologic Unit (USGS Watershed Code): 07090003 [2] 
Well completed in: USGS national aquifer S300CAMORD (Cambrian-Ordovician aquifer system) and local 
aquifer US55360ODVC (Ordovician System) [2] 
Current well depth: 168 ft-BTOC (171 ft blsd) [3] 
Current casing depth: 13.6 ft-BTOC (10.6 ft blsd) [3] 

[1] Well details obtained from 1967 USGS well schedule 
[2] Well details obtained from work completed for this funding opportunity. Casing and well depth interpreted from April 12, 2022 WGNHS 
geophysical logs and April 12, 2022 borehole video; ft-BTOC = feet below top of casing; ft blsd = feet below land surface datum 
[3] Well details obtained from the USGS 

 

Documentation for this well is included in appendix 10. 
 
Geophysical logs collected on April 12, 2022, for this grant period can be viewed and downloaded from: 
https://data.wgnhs.wisc.edu/data-viewer/view/23000002 

https://data.wgnhs.wisc.edu/data-viewer/view/23000002
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Figure 44. Location of well GN-02 (red marker). Site is located 40 ft east of County Rd. A, and 600 ft north of White Oak 
Rd., approximately 3 miles northeast of Argyle, WI. 

Initial work plan 

GN-02 was initially proposed under objective 4 for well maintenance. Work planned to include a complete 
borehole evaluation including a borehole video and full suite of geophysical logs to determine the current 
casing and well depth, and a slug test to evaluate the well-aquifer connection. Borehole geophysics and video 
logging were last performed in November 2009, with results indicating the well is deeper than the historical 
documents report.  

Description of work completed 

On April 12, 2022, the WGNHS completed geophysical logging of GN-02 and collected a borehole video. The 
geophysical logs, coupled with the borehole video indicate the well depth is 171 ft blsd, approximately 21 ft 
deeper than originally reported in the 1967 USGS well schedule. This work also shows that the original stove-
top casing remains in place, extends to 10.6 ft blsd, and is in poor condition. 

The original stove-top is covered by the CPVC protective well head cover installed by the USGS in March 2010. 
The rusted top of the stove-top casing was captured by the video log at approximately 3.6 ft below the top of 
the casing cover (BTOC) (fig. 45). Video footage also shows how thin the stove-top casing is.  



Wisconsin Groundwater-Level Monitoring Network improvements, 2020-2022 

 

WISCONSIN GEOLOGICAL AND NATURAL HISTORY SURVEY  |  OPEN-FILE REPORT 2024-04  59 

  

Figure 45. Video screenshots from GN-02 borehole video collected on April 12, 2022; all footages are in depth below top 
of casing as recorded by the video logging equipment. Panel A, Down-hole view of the top of the old stove pipe casing 
inside the well head cover installed in 2010. Panel B, Side-view of the top of the old stove pipe casing in foreground with 
newer well head cover in background. 

The stove-top casing is heavily rusted and not well sealed. Several cracks in the casing were documented with 
the video log and in some places even rusted through to bedrock. At approximately 6.9 ft BTOC (122 ft above 
the water table), the borehole wall has a distinct water mark suggesting water is seeping into the borehole.  

Below the distinct water mark, both the casing and open interval above the water table remain very wet and 
mineral growth was documented (fig. 46). 

 
Figure 46. Side -view screenshots of mineral growth in well GN-02 on borehole wall below casing and above the water 
table; all footages are in depth below top of casing as recorded by the video logging equipment. Panel A, smooth 
borehole wall coated in mineral growth. Panel B, Karst in borehole wall with abundant mineral growth. 

The video log and optical borehole image also show that GN-02 is open to the Ordovician Sinnipee Group as 
well as the Ordovician St. Peter Sandstone. On November 30, 2022, the USGS updated the local aquifer code 
from 365STPR (St. Peter Sandstone to US55360ODVC Ordovician System. 

The USGS-UMWSC performed a slug test on GN-02 on July 26, 2022, using a 3-in.-diameter, 5-ft-long solid PVC 
cylindrical slug. The water column was displaced rapidly by approximately 0.5 ft and showed a good hydraulic 
response, suggesting GN-02 is well connected to the surrounding aquifer (fig. 47). 
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Figure 47. Slug test performed on well GN-02 by the USGS-UMWSC on July 26, 2022. The water table responded quickly 
and shows a good connection to the aquifer. Data courtesy of the U.S. Geological Survey. 

Suggestions for future work 

Due to the poor condition of the casing in GN-02, which is no longer up to code, and the inaccessible location, 
we recommend either future replacement of GN-02 or retrofitting a 2-in.-diameter PVC well inside the existing 
well.  
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KE-46 (Kenosha County, WI) – well maintenance 

USGS Site Number: 423214087503801 
USGS Site Name: KE-01/22E/13-0046 
WGNHS Well ID: 30000046 
WDNR Well Number: None 

Well information 

KE-46 was drilled in August 1955 and completed to a reported total depth of 140 feet below land surface (ft 
bls) [1]. A 6-in.-diameter steel casing was grouted into bedrock to a reported depth of 103 ft bls. Below the 
casing, the borehole was left open to bedrock from 103 to 140 ft bls. In 2016, as part of the NGWMN Round II 
project (Guenther and others, 2017), the WGNHS and USGS-UMWSC installed a weather-proof flip-top well 
shelter. In February 2021, the flip-top shelter and shaft encoder was removed and the well was fitted with a 
locking cap. The well is located on property owned by St. Joesph’s Home rehabilitation and assisted living 
facility in the city of South Kenosha, WI (fig. 48). Monitoring began in 1961 [2] and the well is currently in 
adequate condition. 
Latitude, longitude: 42°32’13.76”, -87°50’35.58” (NAD83) [2] 
Current land surface datum: 641.9 feet above mean sea level (NAVD88) [2] 
Hydrologic Unit (USGS Watershed Code): 04040002 [2] 
Well completed in: USGS national aquifer N400SLRDVN (Silurian-Devonian aquifers) and local aquifer 
355NGRN (Niagaran Series) [2] 
Current well depth: 136 ft-BTOC (134.2 ft blsd) [3] 
Current casing depth: 104.7 ft-BTOC (102.9 ft blsd) [3] 

[1] Well details obtained from 1955 well construction report, published in appendix C of Guenther and others (2017) 
[2] Well details obtained from the USGS 
[3] Well details obtained from work completed for this funding opportunity. Casing interpreted from October 26, 2021 WGNHS geophysical logs; well 
depth interpreted from WGNHS geophysical logs and May 14, 2021 USGS-UMWSC tape-down; ft-BTOC = feet below top of casing; ft blsd = feet 
below land surface datum 

 
Historical documentation for this well can be found in appendix C of WGNHS Open-File Report 2017-04 
(Guenther and others, 2017).  
 
Geophysical logs collected on October 26, 2021, for this grant period can be viewed and downloaded from: 
https://data.wgnhs.wisc.edu/data-viewer/view/30000046 

https://data.wgnhs.wisc.edu/data-viewer/view/30000046
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Figure 48. Location of well KE-46 (red marker). Site is located approximately 73 ft north of 93rd St. and 200 ft west of 29th 
Ave on property owned by St. Joseph’s Home rehabilitation and assisted living facility in the city of South Kenosha, WI. 

Initial work plan 

This well was initially proposed under objective 4 for well maintenance. Work planned to include a complete 
borehole evaluation including a borehole video, a full suite of geophysical logs, and a slug test to confirm the 
current casing and well depth, and evaluate the well-aquifer connection. 

Description of work completed 

On October 26, 2021, the WGNHS completed geophysical logging of the well and collected a borehole video. 
The video log shows that the casing is quite rusted and pitted from approximately 7 to 11 ft BTOC (fig. 49) with 
moderate amounts of biofilm buildup above and to approximately 15 to 20 ft below the water table, at which 
point the condition of the casing also improves. The casing is well seated to bedrock and the water column 
ranges from low to very turbid near the bottom of the well. The bottom of casing was confirmed at 102.9 ft 
blsd and the well depth at 134.2 ft blsd. 
 

 

Figure 49. Screenshot from borehole video log collected October 26, 2021 on KE-46.  Down-hole view of interval where 
casing condition changes from the smooth and relatively rust-free casing extension added in 1962, to the heavily rusted, 
lumpy and pitted original casing at approximately 7 ft BTOC. The bull’s-eye like feature is camera lights reflecting off the 
water surface. Footage on image is in depth below top of casing as recorded by the video logging equipment. 
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On September 9, 2021, the USGS-UMWSC performed a slug test on KE-46 using a 3-in.-diameter, 5-ft.-long 
solid cylindrical PVC slug. The water table level was rapidly displaced by 0.2 ft and took over four hours to 
recover (fig. 50). The slow recovery is likely reflective of a tight, dominantly carbonate, aquifer, and not a poor 
well-aquifer connection. 
 

 

Figure 50. Slug test performed on well KE-46 by the USGS-UMWSC on September 9, 2021. The water table responded 
quickly and recovered slowly (over four hours) but appears to have a good connection to aquifer. The slow response is 
likely due a tight, carbonate aquifer. Data courtesy of the U.S. Geological Survey. 

Suggestions for future work 

No future work is anticipated for this well except for routine monitoring and maintenance by the USGS-
UMWSC.  
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MQ-26 (Marquette County, WI) – well maintenance 

USGS Site Number: 433956089275601 
USGS Site Name: MQ-14/09E/30-0026 
WGNHS Well ID: 39000026 
WDNR Well Number: None 

Well information 

MQ-26 was drilled in 1960 and completed to a reported total depth of 170 feet below land surface (ft bls) [1]. A 
6-in.-diameter steel casing was grouted into bedrock to a reported depth of 145 ft bls. Below the casing, the 6-
in. hole was left open to bedrock from 145 to 170 ft bls. The well is located on a former Wisconsin Department 
of Transportation wayside, which is now privately owned, about 3.5 miles south of the city of Endeavor, WI 
(fig. 51). Monitoring began in 1965 [2] and the original handpump and pipe were removed sometime after 1968 
[3]. As part of this work, access was coordinated with the current property owner and permission granted for 
the well head to be replaced on May 26, 2022.The well is currently in good condition. 

Latitude, longitude: 43°39’56.70”, -89°27’56.10 ” (NAD83) [2] 
Current land surface datum: 799.9 feet above mean sea level (NAVD88) [2] 
Hydrologic Unit (USGS Watershed Code): 04030201[2] 
Well completed in: USGS national aquifer S300CAMORD (Cambrian-Ordovician aquifer system) and local 
aquifer 372WNWC (Wonewoc Formation) [2] 
Current well depth: 164.6 ft-BTOC (166.5 ft blsd) [4] 
Current casing depth: 144 ft-BTOC (145.9 ft blsd) [4] 

[1] Well details obtained from 1965 well construction report 
[2] Well details obtained from the USGS 
[3] Well details obtained from 1968 USGS well schedule, which mentions removing a 1/4" plug for measurements 

[4] Well details from work completed for this funding opportunity. Casing and well depths are interpreted from August 10, 2021 geophysical logs; ft-
BTOC = feet below top of casing; ft blsd = feet below land surface datum. NOTE that the well head was replaced May 26, 2022, changing the well 
head stick up from 0.64 feet (reported on the geophysical log) to 1.86 feet. 

 
Documentation for this well is included in appendix 11. 
 
Geophysical logs collected on August 10, 2021, for this grant period can be viewed and downloaded from: 
https://data.wgnhs.wisc.edu/data-viewer/view/39000026 
 

https://data.wgnhs.wisc.edu/data-viewer/view/39000026
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Figure 51. Location of well MQ-26 (red marker). The site is located approximately 0.2 miles east of U.S. Interstate 39, 210 
feet west of County Rd. CX, and 0.4 miles south of County Rd. O, 3.5 miles south of the city of Endeavor, WI. 

Initial work plan 

This well was initially proposed under objective 4 for well maintenance. Work planned to include a complete 
borehole evaluation. Borehole geophysics was last collected in 1996 (Dunning and others, 1996) and no older 
video logging was discovered during the historical records search. Work also planned to include the 
replacement of the well head cover. An air gap between the well cover plate and the well cover has allowed 
bugs and debris to enter the well, posing a well-head protection concern. 

Description of work completed 

On August 10, 2021, WGNHS collected a full suite of geophysical logs on MQ-26 and collected a borehole 
video on September 2, 2021. The geophysical logs and borehole video measured the depth of casing at 145.9 
ft blsd and the well depth at 166.5 ft blsd, approximately 4.5 ft shallower than originally reported. The casing 
is in good condition and is well seated on bedrock. Low to moderate amounts of biofilm were documented on 
the borehole wall with the video log and turbidity is primarily low with the exception of a few intervals, one 
near the water table surface and at approximately 122 ft BTOC. Well logs also document several bedrock 
fractures in the open interval (fig. 52).  
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Figure 52. Screenshot from borehole video log collected September 2, 2021, on MQ-26 showing a side-view of several 
open horizontal fractures in the bedrock borehole wall at approximately 162 ft BTOC. Footage on image is depth below 
top of casing (BTOC) as recorded by the video logging equipment. 

On May 26, 2022, Roos Well Drilling successfully installed a new locking well head on MQ-26, removing the old 
well head that allowed bugs and debris into the well (fig. 53).  

  
Figure 53. Well MQ-26. Panel A, old well head with square, steel cover plate, photo courtesy of U.S. Geological Survey. 
Panel B, new well head with extended protective cover pipe and locking cap installed May 26, 2022. 

The USGS-UMWSC performed a slug test on June 6, 2022, using two 3-in.-diameter, 5-ft-long solid cylindrical 
PVC slugs. The water level was rapidly displaced by approximately 2 ft each time the slug was inserted, and the 
water level recovered quickly- within 5 minutes (fig. 54). The slug test results show a good well-aquifer 
connection. 
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Figure 54. Slug test performed on well MQ-26 by the USGS-UMWSC on June 6, 2022. The water table responded quickly 
and shows a good connection to the aquifer. Data courtesy of the U.S. Geological Survey. 

 

Suggestions for future work 

No future work is anticipated for this well except for routine monitoring and maintenance by the USGS-
UMWSC  
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OU-416 (Outagamie County, WI) – well maintenance 

USGS Site Number: 443353088194201 
USGS Site Name: OU-24/18E/08-0416 
WGNHS Well ID: 45000416 
WDNR Well Number: None 

Well information 

OU-416 was drilled in 1992 and completed to a reported total depth of 740 ft bls [1]. The well was originally 
constructed with 6-in-diameter steel casing, grouted into bedrock to a reported depth of approximately 20 ft 
bls. Concerns of arsenic mobilization, due to the construction of this well, led WGNHS to install a 3-in.-
diameter PVC pipe to a depth of 148 ft bls (Guenther and others, 2017; W.G. Batten, oral commun., 2016). 
This inner PVC pipe was grouted into place and the well remained open to bedrock from 148 ft bls to 740 ft 
bls. Well evaluation and rehabilitation completed by WGNHS under USGS Award #G16AC00302, documented 
by Guenther and others in WGNHS Open-File Report 2017-04, resulted in several repairs to OU-416. A 
blockage was removed at the base of the 3-in-diameter PVC pipe and borehole video logging identified clay 
fouling at depth within the well. To isolate the clay fouling, the well was backfilled with layers of pea gravel 
and bentonite chips to a depth of 261 ft bls. Guenther and others, 2017, document the well’s reconstruction 
and confirmed that OU-416 was well connected to the surrounding aquifer based on a series of slug tests 
performed both before and after backfilling. Due to backfilling, OU-416 was effectively converted from a 
multi-aquifer well, spanning the St. Peter Formation to the Elk Mound Group, to a single aquifer well open 
exclusively to the St. Peter Formation. The well is located on private land, approximately 700 feet west of 
State Highway 55 and north of County Rd. VV, roughly 6.5 miles north of Black Creek, WI (fig. 55). Monitoring 
began in September 1992[2] and the well is currently in good condition. 

Latitude, longitude: 44°33’52.71”, -88°19’42.57” (NAD83) [2] 
Current land surface datum: 905.9 feet above mean sea level (NAVD88) [2] 
Hydrologic Unit (USGS Watershed Code): 04030201[2] 
Well completed in: USGS national aquifer S300CAMORD (Cambrian-Ordovician aquifer system) and local 
aquifer 365STPR (St. Peter Sandstone) [2] 
Current well depth: 262.1 ft-BTOC (260 ft blsd) [3] 
Current casing depth: 146.4 ft-BTOC (144.3 ft blsd) [3] 

[1] Well details obtained from NGWMN Round II report (Guenther and others, 2017) 
[2] Well details obtained from the USGS 
[3] Well details from work completed for this funding opportunity. Casing interpreted from November 1, 2021 WGNHS geophysical logs; well depth 
interpreted from WGNHS geophysical logs and July 5, 2021 USGS-UMWSC tape-down; ft-BTOC = feet below top of casing; ft blsd = feet below land 
surface  

 

Documentation for this well is included in appendix 12. 

 
Some historical documentation for this well can be found in appendix F of WGNHS Open-File Report 2017-04 
(Guenther and others, 2017).  
 
Geophysical logs collected on November 1, 2021, for this grant period can be viewed and downloaded from: 
https://data.wgnhs.wisc.edu/data-viewer/view/45000416 
 

https://data.wgnhs.wisc.edu/data-viewer/view/45000416
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Figure 55. Location of well OU-416 (red marker). Site is located approximately 560 ft west of State Highway 55 and 0.4 
miles north of County Rd. VV, 6.5 miles north of the city of Black Creek, WI. 

Initial work plan 

Well OU-416 was initially proposed under objective 4 for well maintenance. Although a borehole video log and 
slug tests were performed in 2016 and 2017, as documented by Guenther and others (2017), WGNHS decided 
to complete a full characterization, including a new borehole video, full suite of geophysical logs, and slug test 
to evaluate the well-aquifer connection.  

Description of work completed 

The WGNHS collected a full suite of geophysical logs on November 1, 2021, confirming a well depth of 260 ft 
blsd and bottom of casing at 144.3 ft blsd, both consistent with previous measurements in 2017 (Guenther 
and others, 2017). The WGNHS attempted to collect a video as well, however, large amounts of floating debris 
in the water column obscured visibility significantly, not allowing for a video log to be collected. 

Due to the significant amounts of floating debris in OU-416, the USGS-UMWSC pumped the well for 30 
minutes prior to performing the slug test on June 8, 2022, and the water level recovered quickly. However, the 
pump did not reach below the casing. The slug test was performed using a 1 and 3/8th -in.-diameter, 5-ft-long 
solid cylindrical PVC slug. The water column was rapidly displaced by approximately 1 ft when the slug was 
inserted and the water level recovered quickly – within a minute – indicating a good well-aquifer connection 
(fig. 56). 
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Figure 56. Slug test performed on well OU-416 by the USGS-UMWSC on June 8, 2022. The water table responded quickly 
and shows a good connection to the aquifer. Data courtesy of the U.S. Geological Survey. 

The WGNHS again tried to video log well OU-416 several times, the final time on June 21, 2021. No biofilm and 
only minor rust was observed on the casing above the water table. Below the water table, the casing remains 
in good condition and appears well seated to bedrock. Below the casing, moderate amounts of biofilm is 
observed on the borehole wall and the water column becomes increasingly turbid with abundant flaky 
particles of biofilm. The video logging equipment was unable to descend below approximately 245 ft due to 
complete loss of visibility in the well.  

Suggestions for future work 

Redevelopment of the OU-416 to remove the biofilm and reduce turbidity, followed by a video log of the full 
depth of the well is recommended. OU-416 is easily accessible and the well is well positioned nicely high on 
the landscape measuring heads in the St. Peter sandstone aquifer in the recharge area for much of Brown 
County. Development by non-aggressive pumping is suggested due to the reduction in well diameter from 6- 
to 3-in, and in order to not compromise the integrity of the PVC casing insert.  
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OU-1900 (Outagamie County, WI) – new well  

USGS Site Number: 441642088163801 
USGS Site Name: OU-21/18E/23-1900 
WGNHS Well ID: 45001900 
WDNR Well Number: AAJ872 

Well information 

OU-1900 was drilled as a new WGLMN and NGWMN well in 2021 by Ground Source Inc. Drilling began 
October 28, 2021, and was completed November 1, 2021.The well is located on City of Kaukauna, WI -owned 
property (fig. 57). A 9 -in. borehole was drilled to a reported total depth of 277 feet below land surface datum 
(ft blsd) [1], then narrows to a 6-in borehole to 320 ft blsd. A 6 -in.-diameter steel casing was cemented in, to a 
reported depth of 277 ft blsd, below which the borehole was left open to carbonate bedrock aquifer from 277 
to 320 ft blsd. Monitoring began in January 2022 [2].  

Latitude, longitude: 44°16’42.30”, -88°16’37.87” (NAD83) [2] 
Current land surface datum: 711.8 feet above mean sea level (NAVD88) [2] 
Hydrologic Unit (USGS Watershed Code): 04030204[2] 
Well completed in: USGS national aquifer S300CAMORD (Cambrian-Ordovician aquifer system) and local 
aquifer 368PRDC (Prairie du Chien Group) [2] 
Current well depth: 323.9 ft-BTOC (321.4 ft blsd) [1,3] 
Current casing depth: 280.1 ft-BTOC (277.6 ft blsd) [1,3] 

[1] Well details obtained from 2021 WDNR well construction report (form 2200-077A) 
[2] Well details obtained from the USGS 
[3] Well details from work completed for this funding opportunity. Casing interpreted from June 9, 2022 WGNHS geophysical logs); well depth 
interpreted from WGNHS geophysical logs and January 3, 2022 USGS-UMWSC tape-down; ft-BTOC = feet below top of casing; ft blsd = feet below 
land surface datum 

 
Documentation for this well is included in appendix 13. 
 
Geophysical logs collected on June 9, 2022, for this grant period can be viewed and downloaded from: 
https://data.wgnhs.wisc.edu/data-viewer/view/45001900  

https://data.wgnhs.wisc.edu/data-viewer/view/45001900
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Figure 57. Location of well OU-1900 (red marker). The site is located in the southeastern corner of La Follette Park in the 
City of Kaukauna, WI, approximately 1200 ft from the Fox River. 

Initial work plan 

OU-1900 was initially proposed under objective 5 for well drilling. Work originally planned to include drilling a 
new well approximately 300 ft blsd into the underlying Paleozoic bedrock and open to the St. Peter sandstone 
aquifer. However, due to metal-leaching concerns in the St. Peter sandstone, a new plan was developed to 
case through the St. Peter sandstone, if present, and complete the well into the upper 30 to 40 ft of the Prairie 
du Chien Group, which underlies the St. Peter sandstone. During drilling, plans included collecting borehole 
cuttings to be processed, used to generate a geologic log, and archived at the Core Repository in Mt. Horeb, 
Wisconsin. Following the completion of the drilling, the plan of work for this site also included characterization 
of the well with a borehole video, full suite of geophysical logs, and a slug test to evaluate the well-aquifer 
connection. This new well is designed to fill a data gap within a region of long-standing water use and regional 
drawdown, which has been identified as a Wisconsin Groundwater Management Area (GMA). 

Description of work completed 

WGNHS worked with the City of Kaukauna to find a suitable drill site for OU-1900. The southeast corner of La 
Follette Park was chosen because the site is open and easily accessible, gets plenty of sun should the USGS 
decide to add solar-powered telemetry, and is high on the landscape. In May 2021, the WGNHS established a 
written land-access agreement with the City of Kaukauna. 

On October 28, 2021, Ground Source Inc. began drilling OU-1900. Ground Source Inc. used mud-rotary for the 
9-in.-diameter upper enlarged borehole that extends from 0 to 277 ft blsd, then set and cemented in a 6-in. 
steel casing to 277 ft blsd, leaving a 3-ft casing stick up above grade. The casing was installed using the 
Bradenhead method. On November 1, 2021, Ground Source Inc. used air-rotary to complete the lower 6-in.-
diameter borehole that extends from 277 to 321 ft blsd; this interval was left open to bedrock. Drill cuttings 
were collected every 5 ft and used to generate a lithologic description of the well borehole. Cuttings were 
archived at the Core Repository in Mt. Horeb, Wisconsin. The well was then developed, disinfected, and 
capped with a locking well head protective cover (fig. 58). To fulfill reporting requirements with the WDNR, a 
soil boring log (from 4400-122) was completed and submitted to the WDNR. Ground source Inc. submitted the 
completed well construction report. 
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Figure 58. Panel A, Simplified well construction diagram for OU-1900. The diagram is not to scale. Panel B, Completed 
well OU-1900 located in La Follette Park, Kaukauna, WI. Well drilling was completed November 1, 2021. 

Due to a concern with metals in the St. Peter Formation sandstone, the plan was to case through the St. Peter, 
if present, and complete the well into the upper 30 to 40 ft of the Prairie du Chien Group. Initial inspection of 
borehole cuttings did not identify any St. Peter sandstone, but a detailed look at the cuttings under 
microscope and geochemical analysis indicate that there is a 5 ft interval shale and quartz sand from 215 to 
220 ft blsd, which may represent the Ancell Group (the Ancell Group consists of the Glenwood and St. Peter 
Formations).   Geologic logs from other wells in the surrounding area document between 0 and 56 ft of St. 
Peter Formation present; however, many logs describe the St. Peter Formation as shale to shaley sandstone. 
These logs likely document another formation or member within the Ancell Group, but not the St. Peter 
Formation. The variation in thickness and lithology of the Ancell Group in this area is interpreted as a result of 
paleotopography on the underlying Prairie du Chien Group, recognized as a major unconformity in Wisconsin. 

A slug test was performed on OU-1900 by the USGS-UMWSC on January 19, 2022, using two 3-in.-diameter, 5-
ft-long solid cylindrical PVC slugs. The water table responded quickly with an approximate 2.5 ft rise. Water 
levels were slow to recover (approximately an hour and a half) and the slug test data show a change in 
baseline levels over the course of the slug test recovery period of approximately 1 ft (fig. 59). 
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Figure 59. Slug test performed on well OU-1900 by the USGS-UMWSC on January 19, 2022. The water table responded 
slowly but shows a good connection to the aquifer. Data courtesy of the U.S. Geological Survey. 

The slow recovery time is attributed to the open-interval lithology of the Prairie du Chien Group, which largely 
consists of carbonates and shales with interbedded sandstones. Additionally, the interval OU-1900 is open to 
is a tightly confined system and water level records record gravitational pressures from the moon’s cycle in 
addition to drawdown from cycling of nearby high-capacity wells (fig. 60).  
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Figure 60. Depth to water below land surface datum (LSD) over a six-day period at the end of February, 2022. The 
secondary, smaller-scale cyclical signature is representative of gravitational pressures from the moon’s cycle, captured in 
this well as a result of the tightly confined system. The primary, larger scale cyclical signature is capturing the cycling of 
nearby high-capacity wells. 

A full suite of geophysical logs were collected by the WGNHS on June 9, 2022, followed by a borehole video on 
August 10, 2022 (fig. 61). The geophysical logs and borehole video show that the casing is in good condition 
and well seated into bedrock. Bottom of casing was confirmed at 277.6 ft blsd, and the well depth is 321.4 ft 
blsd. 
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Figure 61. WGNHS video logging equipment set up to collect a borehole video from OU-1900 on August 10, 2022. 

Suggestions for future work 

No future work is anticipated for this well except for routine monitoring and maintenance by the USGS-
UMWSC.  
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RO-1180 (Rock County, WI) – new well 

USGS Site Number: 423717089120901 
USGS Site Name: RO-02/11E/21-1180 
WGNHS Well ID: 54001180 
WDNR Well Number: AAO328 

Well information 

RO-1180 was drilled as a new WGLMN and NGWMN well on December 10, 2021, by Sams Well Drilling Inc [1]. 
The well is located on WDNR-owned property southeast of Orfordville, Wisconsin (fig. 62). The 6-in.-diameter 
borehole was drilled with dual rotary to a reported total depth of 99.3 feet below land surface datum (ft blsd) 
[1,2]. A 6 -in.-diameter steel casing was installed to a reported depth of 76.5 ft blsd, below which, the borehole 
was left open to bedrock from 76.5 to 99.3 ft-blsd [1,2] Monitoring began in December 2021 and indicated 
artesian conditions [3]. In September 2022, the water level in RO-1180 rose above ground surface, but below 
the top of casing, and continued to rise (fig. 65). On February 23, 2023, the USGS-UMWSC installed a 3-ft well 
head extension, a water tight cap on March 22, 2023, and a 5-ft PVC extension on May 31, 2023.  

Latitude, longitude: 42°37’16.57 ”, -89°12’08.92 ” (NAD83) [3] 
Current land surface datum: 841.1 feet above mean sea level (NAVD88) [3] 
Hydrologic Unit (USGS Watershed Code): 070900021201[3] 
Well completed in: USGS national aquifer S300CAMORD (Cambrian Ordovician aquifers) and local aquifer 
365STPR (St. Peter Sandstone) [3] 
Current well depth: 101.4 ft-BTOC (99.3 ft blsd) [2] 
Current casing depth: 78.6 ft-BTOC (76.5 ft blsd) [2] 

[1] Well details obtained from 2021 WDNR well construction report (form 3300-077A) 
[2] Casing interpreted from December 13, 2021 WGNHS geophysical logs; well depth interpreted from WGNHS geophysical logs and December 13, 
2021 USGS-UMWSC tape-down; ft-BTOC = feet below top of casing; ft blsd = feet below land surface datum 
[3] Well details obtained from the USGS 
 
 
Documentation for this well is included in appendix 14. 
 
Geophysical logs collected on December 13, 2021, for this grant period can be viewed and downloaded from: 
https://data.wgnhs.wisc.edu/data-viewer/view/54001180  

https://data.wgnhs.wisc.edu/data-viewer/view/54001180
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Figure 62. Location of well RO-1180 (red marker). The site is located in the Footville Wildlife Area approximately 60 ft 
south of W. Orfordville Hanover Rd., 375 ft east of S. Carver Rd in the Town of Plymouth, WI, 2.5 mi southeast of 
Orfordville, WI. 

Initial work plan 

This well was initially proposed under objective 5 for well drilling. Work planned to include drilling a new well 
approximately 100 ft blsd into the local sandstone aquifer. Borehole cuttings were to be collected, processed, 
used to generate a geologic log, and archived at the Core Repository in Mt. Horeb, Wisconsin. Following the 
completion of the drilling, the plan of work for this site also included characterization of the well with a 
borehole video, full suite of geophysical logs, and a slug test to evaluate the well-aquifer connection. This new 
well is designed to fill a data gap within a region of intensifying water use, which is also home to sensitive 
surface water features.  

Description of work completed 

WGNHS worked with the WDNR to find a suitable drill site for RO-1180 and in November 2021, the WGNHS 
established a written land-access agreement to install the well. On December 10, 2021, Sam’s Well Drilling Inc. 
completed the drilling of RO-1180 using dual rotary (fig. 63). A 6-in.-diameter borehole was drilled from 0 to 
99.3 ft blsd, and a 6-in. steel casing was sealed into the borehole from 0 to 76.5 ft blsd using bentonite. A 2-ft 
casing stick up was left above grade. The borehole was left open to the local sandstone bedrock aquifer from 
76.5 to 99.3 ft blsd. Drill cuttings were collected every 5 ft and used to generate a lithologic description of the 
well borehole. Cuttings were archived at the Core Repository in Mt. Horeb, Wisconsin.  

The well was developed by Sam’s Well Drilling Inc., using an airlift method, disinfected, and capped with a 
locking well head protective cover. Three protective bollards were installed around the well head. To fulfill 
reporting requirements with the WDNR, a soil boring log (form 4400-122) was completed and submitted to 
the WDNR. Sam’s Well Drilling Inc. submitted the completed well construction report. 
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Figure 63. Sam’s Well Drilling Inc. installed RO-1180 on December 10, 2021. 
 

A full suite of geophysical logs were collected by the WGNHS on December 12, 2021, followed by a borehole 
video on December 13, 2021. The geophysical logs and borehole video show that the casing is in good 
condition and well seated into bedrock. Bottom of casing was confirmed at 76.5 ft blsd and the well depth is 
99.3 ft blsd.  Analysis of cuttings and geophysical logs indicate that the Platteville Formation-St. Peter 
Formation contact is at approximately 58 to 62 ft blsd. Cuttings did not indicate the presence of the Glenwood 
Formation. Both the cuttings and the geophysical log suggest the St. Peter Formation contains iron oxides in 
the open interval that are largely fracture bound, based on the orange coloration of the rock that coincides 
with increased caliper measurements. The OBI log also shows minor faulting in the open interval.  

Multiple horizontal- to sub-horizontal fractures were recorded on the borehole video log and caliper log in the 
open interval, suggesting a good connection to the aquifer, which was confirmed with the slug test collected 
December 12, 2021, by the USGS-UWMSC (fig. 64). The slug test was performed using two 3-in.-diameter, 5-ft-
long solid cylindrical PVC slugs. The water table responded quickly with an approximate 2.5 ft rise. Water 
levels were quick to recover and the well appears to be in good connection with the sandstone aquifer. In 
December 2021, the USGS-UMWSC surveyed the well using RTN-GPS and installed a pressure transducer to 
begin recording continuous water-level data. 
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Figure 64. Slug test performed on well RO-1180 by the USGS-UMWSC on December 13, 2021. The water table responded 
quickly and shows a good connection to the aquifer. Data courtesy of the U.S. Geological Survey. 

In September 2022, the water level in RO-1180 rose above ground surface, but below the top of casing, and 
continued to rise (fig. 65). 

 
Figure 65. Depth to water level record (in feet below land surface datum) for RO-1180 spanning December 21, 2021 to 
October 11, 2023.  Data courtesy of USGS. https://cida.usgs.gov/ngwmn/provider/USGS/site/423717089120901/. Data 
pulled November 10, 2023. 

On January 11, 2023, the USGS-UMWSC extended the well head by 3 feet using a reinforced rubber pipe 
fitting and metal casing. 

Water levels continued to rise and over-topped the casing extension in February or March 2023 (fig. 65) and a 
temporary water-tight rubber cap was installed by the USGS on March 22, 2023. On May 31, 2023, the USGS-
UMWSC added an additional 5-ft long PVC casing extension (fig. 66). USGS will weld on a permanent 
extension. 

https://cida.usgs.gov/ngwmn/provider/USGS/site/423717089120901/
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Figure 66. Panel A, Simplified well construction diagram for RO-1180. The diagram is not to scale. Panel B, Well head 
extensions installed on RO-1180 by USGS-UMWSC on January 11, 2023 and May 31, 2023 due to continued water-level 
rise. Photo courtesy of U.S. Geological Survey. 

Suggestions for future work 

After the USGS installs the permanent well-head extension and water-tight cap, no future work is anticipated 
for this well except for routine monitoring and maintenance by the USGS-UMWSC.  
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SC-4072 (St. Croix County, WI) – new well  

USGS Site Number: 450353092235701 
USGS Site Name: SC-30/17W/23-4072 
WGNHS Well ID: 56004072 
WDNR Well Number: ABA896 

Well information 

SC-4072 was drilled as a new WGLMN and NGWMN well on June 13, 2023, by DMB Drilling Company Inc. The 
well is located on public property owned by the U.S. Fish and Wildlife Service south of New Richmond, 
Wisconsin (fig. 67). The well was drilled using mud rotary [1]. A 10-in. borehole was drilled to a reported total 
depth of 40 feet below land surface datum (ft blsd) and a 6-in. borehole was drilled from 40 to approximately 
100 ft bls. A 6 -in.-diameter steel casing was installed and cemented-in to a reported depth of 40 ft blsd, below 
which, the borehole is left open to the local carbonate bedrock. Monitoring began on July 26, 2023[2] and the 
well is currently in good condition.  

Latitude, longitude: 45°03’53.33”, -92°23’57.00” (NAD83) [2] 
Current land surface datum: 983.61 feet above mean sea level (NAVD88) [2] 
Hydrologic Unit (USGS Watershed Code): 070300051002 [2] 
Well completed in: USGS national aquifer S300CAMORD (Cambrian-Ordovician aquifer system) and local 
aquifer 368PRDC (Prairie du Chien Group) [2] 
Current well depth: 100.7 ft-BTOC (98 ft blsd) [3] 
Current casing depth: 39.8 ft-BTOC (37.1 ft blsd) [3] 

[1] Well details obtained from the June 13, 2023 WDNR well construction report completed by the driller 
[2] Well details obtained from the USGS 
[3] Well details from work completed for this funding opportunity. Casing and well depths are interpreted from geophysical logs); well depth 
incorporates July 16, 2023 USGS-UMWSC tape-down; ft-BTOC = feet below top of casing; ft blsd = feet below land surface datum 

 
Documentation for this well is included in appendix 15. 
 
Geophysical logs collected on June 13, 2023, for this grant period can be viewed and downloaded from: 
https://data.wgnhs.wisc.edu/data-viewer/view/56004072  

https://data.wgnhs.wisc.edu/data-viewer/view/56004072
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Figure 67. Location of well SC-4072 (red marker). The site is located 105 ft north of 140th Ave., 0.6 miles west of Highway 
65, 0.2 miles south of Lundy Pond, 4 miles south of New Richmond, WI on public land owned by the U.S. Fish and Wildlife 
Service. 

Initial work plan 

This well was initially proposed under objective 5 for well drilling. Work planned to include drilling a new well 
approximately 100 ft blsd into the local Ordovician carbonate aquifer. Borehole cuttings were to be collected, 
processed, used to generate a geologic log, and archived at the Core Repository in Mt. Horeb, Wisconsin. 
Following the completion of the drilling, the plan of work for this site also included characterization of the well 
with a borehole video, full suite of geophysical logs, and a slug test to evaluate the well-aquifer connection. 
This new well is designed to fill a data gap within a region of intensifying water use, which is also home to 
sensitive surface water features.  

Description of work completed 

In April 2021, the WGNHS established a written land-access agreement with the U.S. Fish and Wildlife Service, 
St. Croix Wetland Management District to place a new well on their property. Drilling of SC-4072 was 
completed on June 13, 2023, by DMB Drilling Company Inc. using mud rotary. The 6-in borehole was 
completed to a total depth of 98 ft blsd. Drill cuttings were collected every 5 ft and used to generate a 
lithologic description of the well borehole. Cuttings were archived at the Core Repository in Mt. Horeb, 
Wisconsin. A 6-in.-diameter steel casing was subsequently installed to a reported depth of 37.1 ft blsd, below 
which the borehole was left open, from 37.1 to 98 ft blsd, to the local Ordovician carbonate bedrock aquifer. 
The well was finished with a locking protective well cover (fig. 68). The well was completed in compliance with 
Wisconsin Administrative Code NR812. SC-4072 was developed on June 13, 2023, by DMB drilling using 
compressed air. To fulfill reporting requirements with the WDNR, a soil boring log (from 4400-122) was 
completed and submitted to the WDNR. DMB Drilling submitted the completed well construction report. 
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Figure 68. Panel A, Simplified well construction diagram for SC-4072. The diagram is not to scale. Panel B, Newly 
completed well SC-4072 with locking well head protector. Photo courtesy of USGS-UMWSC. 

On June 14, 2023, the WGNHS completed geophysical logging of the well and collected an optical borehole 
image. The WGNHS was unable to collect a video log due to broken equipment. The geophysical logs and 
borehole image show that the casing is in good condition, well seated into bedrock. Cutting descriptions and 
the OBI log indicate the well is open to a sandy interval of the Prairie du Chien Group dolomite that has 
abundant green shale beds.  This well will be useful for monitoring water levels fluctuations in the dolomite 
aquifer in this area where scattered wetland properties managed by the U.S. Fish and Wildlife Service may be 
impacted by increasing local water demands from rural residential developments and irrigation. 

In July 2023, the USGS-UMWSC surveyed the well using RTN-GPS, completed a slug test to test the well-
aquifer connection, and installed a pressure transducer to begin recording continuous water-level data. The 
slug test was completed using a 1 and 3/8th in.-diameter by 5 ft. long cylindrical solid PVC slug and the results 
show a good connection to the aquifer (fig 69). The water column was displaced by approximately 1 ft and 
showed a rapid hydraulic response suggesting it is well connected to the surrounding aquifer. 
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Figure 69. Slug test results for BR-751. Slug testing was performed on July 26, 2023, and shows a rapid hydraulic 
response. Data courtesy of USGS-UMWSC.  

Monitoring for SC-4072 began July 26, 2023. 

Suggestions for future work 

No future work is anticipated for this well except for routine monitoring and maintenance by the USGS-
UMWSC.  
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VE-08 (Vernon County, WI) – replaced by VE-410 

USGS Site Number: 433928901102501 
USGS Site Name: VE-14/07W/26-0008 
WGNHS Well ID: 63000008 
WDNR Well Number:  

Well information 

VE-08 was hand-dug in April 1934 as a 30-in.-diameter private well completed at 53 feet below land surface (ft 
bls) [1]; however, no original well construction records are found. Historical records indicate that in June 1962, 
a 4-in.-diameter casing was installed through a flat well cover to a reported depth of 53 ft bls, leaving the hole 
open through the alluvium aquifer at 53 ft blsd [1,2]. The well is located on private property east of Stoddard, 
WI (fig. 70). Monitoring began in 1934 [2]. After a routine site visit from the USGS-UMWSC in June of 2019, 
concerns were raised that the smaller-diameter casing is likely only a few feet deep and that a significant void 
space may compromise the integrity of the well and represent a safety hazard. Additional concerns were 
raised that the well may be failing and filling with sediment. VE-08 was found to be compromised, 
unrepairable, and relatively inaccessible. VE-08 was effectively replaced in both the WGLMN and NGWMN by 
VE-410 in September 2021. Monitoring for well VE-08 ended in July 2022. 

Latitude, longitude: 43°39’30.64”, -91°10’37.76” (NAD83) [2] 
Land surface datum: 704 feet above mean sea level (NAVD88) [2] 
Hydrologic Unit (USGS Watershed Code): 070600010104 [2] 
Well completed in: USGS national aquifer N100GLCIAL (Sand and gravel aquifers (glaciated regions)) and local 
aquifer 111ALVM (Alluvium Aquifer) [2] 
Last well depth before abandonment: 51.7 ft-BTOC (51.7 ft blsd) [3] 
Last casing depth before abandonment: 1.4 ft-BTOC (1.4 ft blsd) [4] 

[1] Well details obtained from 1967 USGS well schedule  
[2] Well details obtained from the USGS 
[3] Well depth from April 15, 2020 USGS-UMWSC tape-down; ft-BTOC = feet below top of casing; ft blsd = feet below land surface datum 
[4] Casing depth from November 17, 2021 WGNHS borehole video log; ft-BTOC = feet below top of casing; ft blsd = feet below land surface datum 

Documentation for this well is included in appendix 16.  



Wisconsin Groundwater-Level Monitoring Network improvements, 2020-2022 

 

WISCONSIN GEOLOGICAL AND NATURAL HISTORY SURVEY  |  OPEN-FILE REPORT 2024-04  87 

 
©USFWS 

Figure 70. Location of well VE-08 (red marker). The site is located on private property approximately 30 ft north of Cedar 
Valley Rd., 600 feet west-southwest of Cedar Valley Estates Rd., 2 miles east of Stoddard WI and the Mississippi River. 

Initial work plan 

VE-08 was initially proposed under objective 5 for well replacement. VE-08 was deemed unrepairable. The 
well is inaccessibly located within a decorative well house on private property (fig. 71) and its integrity is 
compromised, retaining its original hand-dug structure with a shallow 4-in.-diameter retrofitted casing. Work 
planned to include drilling a replacement well nearby in the same aquifer. Prior to the filling and sealing of VE-
08 concurrent operation of the well and its replacement was also planned to establish an overlapping water-
level record. 

 

Figure 71. VE-08 located inside a decorative well house on private property. Panel A, Decorative well house surrounding 
the well head. Panel B, Birds-eye view into the decorative well house with well head in center of image. Photos courtesy 
of USGS-UMWSC. 

Description of work completed 

WGNHS obtained approval to drill a replacement well for VE-08 and continue monitoring at this site until 
appropriate concurrent water level data was collected to establish an adequate replacement. 
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On November 17, 2021, the WGNHS collected a borehole video log to document the condition of VE-08. The 
video log shows that the 4-in. diameter casing extends only to 1.4 ft blsd within the original hand-dug well (fig. 
72), not 53 ft bls, as reported by historical records. The original rock-lined wall does not appear to be 
collapsing; however, the video log documented much debris at the bottom of the well, including rocks, metal, 
and sediment. The rock wall extends to the bottom of the well, recorded at approximately 52 ft blsd, 
indicating that the original well was hand dug to at least this depth, which is approximately 8 ft deeper than 
original records document. 

 

Figure 72. Video screenshot from VE-08 borehole video collected on November 17, 2021; footage on image is in depth 
below top of casing (also the land surface datum) as recorded by the video logging equipment. Side-hole view of the 
bottom of the 4-in.-diameter casing and original rock-lined wall of the hand-dug well. 

Replacement well VE-410 was drilled September 10, 2021. VE-410 was monitored concurrently with VE-08, to 
ensure continuity in the water-level record, from January 2022 to July 2022. VE-08 was filled and sealed on 
August 30, 2023. The upper 5 ft of the rock lining was knocked into the well, and nearly 14 yards of clean silty 
sand was used to fill the remainder of the well.  The fill had settled about 9 inches after 4 weeks, so was 
regraded to the original grade. The WGNHS completed a fill and seal report for VE-08, and submitted a copy to 
the WDNR in satisfaction of state well drilling codes. Details about replacement well VE-410 are presented 
below. 

Suggestions for future work 

VE-08 was filled and sealed on August 30, 2023. No future work remains to be done.  
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VE-410 (Vernon County, WI) – replaces VE-08 

USGS Site Number: 433931091103501 
USGS Site Name: VE-14/07W/26-410 
WGNHS Well ID: 63000410 
WDNR Well Number: WA234 

Well information 

VE-410 was drilled as a new WGLMN and NGWMN well on September 10, 2021, by On-site Environmental 
Services, Inc [1]. The well is located on private property east of Stoddard, Wisconsin (fig. 73). The 8.3 -in. 
borehole was drilled using a hollow stem auger to a reported total depth of 51 feet below land surface datum 
(ft blsd) [1,2]. A 2 -in.-diameter PVC casing was installed to a reported depth of 36 ft blsd, below which is PVC 
screened interval from 36 to 51 ft blsd. Monitoring began in January 2022 [3] and the well is currently in good 
condition.  

Latitude, longitude: 43°39’31.47”, -91°10’34.86” (NAD83) [2] 
Current land surface datum: 701.2 feet above mean sea level (NAVD88) [2] 
Hydrologic Unit (USGS Watershed Code): 070600010104 [2] 
Well completed in: USGS national aquifer N100GLCIAL (Sand and gravel aquifers (glaciated regions)) and local 
aquifer 111ALVM (Alluvium Aquifer) [2] 
Current well depth: 53.2 ft-BTOC (51 ft blsd) [2] 
Current depth of screened interval: 38.2 to 53.2 ft-BTOC (36 to 51 ft blsd) [1,2] 

[1] Well details obtained from 2021 WDNR well construction report (form 4400-113A) 
[2] Well depth from December 13, 2021 USGS-UMWSC tape-down; ft-BTOC = feet below top of casing; ft blsd = feet below land surface datum 
[3] Well details from the USGS 

 
Documentation for this well is included in appendix 16. 
 
 

 

©USFWS 

Figure 73. Location of well VE-410 (larger red marker), which replaced well VE-08 (also shown approximately 230 ft 
southwest of VE-410). The site is located on private property approximately 85 ft north of Cedar Valley Rd., 400 feet west 
of Cedar Valley Estates Rd., 2 miles east of Stoddard WI and the Mississippi River. 
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Initial work plan 

VE-410 was originally proposed under objective 5 for well drilling. Work planned to include drilling a 
replacement well for VE-08 that was constructed as similarly as possible to VE-08 in the same aquifer system. 
The plan of work for this site also included characterization of the replacement well with a borehole video, full 
suite of geophysical logs, and a slug test to evaluate the well-aquifer connection. Borehole cuttings were 
planned to be collected, processed, used to generate a geologic log, and archived at the Core Repository in 
Mt. Horeb, Wisconsin. Concurrent operation of VE-08 its replacement was also planned to establish an 
overlapping water-level record. 

Description of work completed 

In early 2021, the WGNHS worked with a private land owner to site replacement well VE-410 on the same 
property as VE-08 and established a written land-access agreement in July 2021. On September 10, 2021, On-
site Environmental Services, Inc. completed the drilling of VE-410 using a hollow stem auger. An 8.3-in. 
borehole was drilled to a total depth of 51 ft blsd. Drill cuttings were collected every 5 ft and used to generate 
a lithologic description of the well borehole. Cuttings were archived at the Core Repository in Mt. Horeb, 
Wisconsin. 

A 2-in.-diameter PVC casing was subsequently installed to a reported depth of 36 ft blsd, below which a 
schedule-40 PVC screen was installed from 36 to 51 ft blsd, open to the local unconsolidated glacial sand and 
gravel aquifer. The well was filter-packed with red flint sand and gravel around the screened interval and 
finished with a locking protective well cover (fig. 74). The well was completed in compliance with Wisconsin 
Administrative Code NR141. 

VE-410 was developed on December 13, 2021, by the USGS-UMWSC using a surge block and a bailer. The well 
was surged repeatedly then bailed dry three times, a water level after development was not recorded. To 
fulfill reporting requirements with the WDNR, monitoring well construction form 4400-113A, soil boring log 
4400-122, and monitoring well development form 4400-113B completed and submitted to the WDNR. 
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Figure 74. Panel A, Simplified well construction diagram for VE-410. The diagram is not to scale. Panel B, Newly 
completed replacement well VE-410 with locking well head protector. Photo courtesy of USGS-UMWSC. 

In January 2022, the USGS-UMWSC surveyed VE-410 using RTN-GPS, completed a slug test to test the well-
aquifer connection, and installed a pressure transducer to begin recording continuous water-level data. 

The slug test was completed using a 1 and 3/8th in.-diameter by 5 ft. long cylindrical solid PVC slug. The water 
column was displaced quickly by approximately 1 foot and recovered slowly (fig 75). The initial quick response 
is most likely due to the sand pack absorbing the displaced slug water. After the sand pack absorbed all the 
water it could, then the local fine-grained unconsolidated aquifer responds more slowly. The results show a 
good connection to the silty unconsolidated aquifer. 
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Figure 75. Slug test results for VE-410. Slug testing was performed on January 17, 2022, and shows a fast hydraulic 
response by the sand pack and a slow hydraulic response by the finer-grained aquifer. Panel A, Entire duration of slug 
test (68 minutes) with red box showing location of panel B. Panel B, Water level response to first two minutes of slug test. 
Data courtesy of USGS-UMWSC. 

Monitoring for VE-410 began in January 2022, and concurrent water-level data were collected with well VE-08 
until mid-July 2022 (fig. 76). Concurrent monitoring shows that the response trend for replacement well VE-
410 closely resembles well VE-08. The average difference in water level elevations (after accounting for the 
difference in datum elevations of the wells) is 0.38 feet over the duration of concurrent monitoring. Based on 
these results, VE-410 provides excellent data continuity that can be combined with historical records for VE-
08. 
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Figure 76. Concurrently recorded water levels for well VE-08 (orange), and its replacement well, VE-410 (blue), between 
January 17, 2022 and July 26, 2022. Accounting for the land surface datum of VE-08 (704 ft msl) and VE-410 (701.2 ft 
msl), the difference in water level elevation between the two wells averages 0.38 feet over this period. Data courtesy of 
the U.S. Geological Survey. 

The WGNHS did not collect geophysical logs, a video log, or an optical borehole image because this well was 
completed with a 2-in.-diameter PVC casing and with a bentonite seal.  

Suggestions for future work 

No future work is anticipated for this well except for routine monitoring and maintenance by the USGS-
UMWSC.  
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WS-105 (Waushara County, WI) – replaced by WS-2372 

USGS Site Number: 440345089151701 
USGS Site Name: WS-18/10E/01-0105 
WGNHS Well ID: 70000105 
WDNR Well Number: unknown 

Well information 

Although no well construction report was found for WS-105, it is assumed to have been drilled in April 1956, 
as water-level monitoring data has been collected since that year [1,2]. The well was completed to a total depth 
between 13.5 and 14 feet below land surface (ft bls) [1,2]. A 4-in.-diameter steel casing was installed to a 
reported depth between 13.5 and 14 ft bls, below which, the hole was left open to the sand and gravel 
aquifer. Both historic and recent site visits indicate the well is poorly connected to the aquifer. The well began 
to flood in approximately 2008 and consequently would fill with sediment. Repeated attempts to redevelop 
WS-105 were unsuccessful. On July 8, 2022, WS-105 was filled and abandoned. WS-2372 effectively replaced 
WS-105 in both the WGLMN and NGWMN in September 2021. Prior to abandonment, the well was located on 
private property in Wautoma, WI near Silver Lake (fig. 77).  

Latitude, longitude: 44°03’45.74”, -89°15’16.69” (NAD83) [3] 
Land surface datum: 869.7 feet above mean sea level (NAVD88) [3] 
Hydrologic Unit (USGS Watershed Code): 4030202 [3] 
Well completed in: USGS national aquifer N100GLCIAL (Sand and gravel aquifers (glaciated regions)) and local 
aquifer 100SDGV (Sand and Gravel Aquifer) [3] 
Well depth prior to abandonment: 8.8 ft-BTOC (7.8 ft blsd) [4] 
Casing depth prior to abandonment: unknown [4] 

[1] Well details obtained from 1978 USGS site schedule 
[2] Historically compiled water level records 
[3] Well details obtained from the USGS 
[4] Well details from work completed for this funding opportunity. Well depth is from 2021 WGNHS borehole video; ft-BTOC = feet below top of 
casing; ft blsd = feet below land surface datum. Bottom of casing was not visible in video due to sediment accumulation at bottom of well. 

Documentation for this well is included in appendix 17.  
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Figure 77. Location of well WS-105 (red marker) prior to abandonment in September 2021. The site was located on 
private property approximately 50 ft south of State Rd. 21/ State Rd. 73 in Wautoma, WI, 0.5 miles northwest of Silver 
Lake. 

Initial work plan 

WS-105 was originally proposed under objective 5 for well drilling. Since approximately 1999, well records 
indicate the well is compromised. A 1999 slug test showed poor connectivity to the aquifer (Rauman and 
others, 1999). Additionally, USGS well measurements over the last several years show the well is continually 
filling with sediment. In 2019, the USGS-UMWSC attempted to redevelop the well with a 5 ft by 3 in. bailer, 
but it was unsuccessful despite removing a large amount of material from the bottom of the well. A post-
redevelopment slug test was performed, still showing a poor connection to the aquifer. Work planned to 
include drilling a replacement well nearby in the same aquifer as WS-105. Concurrent operation of WS-105 
and its replacement was also planned to establish an overlapping water-level record prior to abandonment of 
WS-105. 

Description of work completed 

On September 13, 2021, WGNHS collected a borehole video. The video shows abundant biofilm on the casing 
and borehole wall and shows abundant sediment accumulation at the bottom of the well. Bottom of casing 
was buried by sediment and the well depth was recorded at 7.8 ft blsd. The well depth measured in 2019 was 
11.6 ft blsd, confirming the rapid infilling of the well and a poor connection to the aquifer. Due to the 
inadequate aquifer connection and poor condition of WS-105, concurrent monitoring with a replacement well 
was determined as not viable. WS-105 was abandoned on June 8, 2022 by WGNHS. A copy of the 
abandonment form was submitted to WDNR in satisfaction of state well drilling codes. In early 2021, WGNHS 
worked closely with WDNR and USGS to site a replacement well nearby. Replacement well WS-2372 was 
drilled in September 2022. Details about WS-2372 are presented below. 

Suggestions for future work 

WS-105 was filled and abandoned on June 8, 2022. No future work remains to be done.  
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WS-2372 (Waushara County, WI) – replaces WS-105 

USGS Site Number: 440356089152201 
USGS Site Name: WS-18/10E/01-2372 
WGNHS Well ID: 70002372 
WDNR Well Number: WA237 

Well information 

WS-2372 was drilled as a new WGLMN and NGWMN well on September 13, 2021, by On-site Environmental 
Services, Inc. [1] The well is located on private property in Wautoma, Wisconsin (fig. 78). The 8.2-in. borehole 
was drilled with a hollow stem auger to a reported total depth of 25.5 feet below land surface datum (ft blsd) 
[1,2]. A 2-in.-diameter PVC casing was installed to a reported depth of 10.5 ft blsd, below which is a PVC 
screened interval from 10.5 to 25.5 ft blsd. Monitoring began in December 2021 [3] and the well is currently in 
good condition. 

Latitude, longitude: 44°03’55.88”, -89°15’22.04” (NAD83) [3] 
Current land surface datum: 879.9 feet above mean sea level (NAVD88) [3] 
Hydrologic Unit (USGS Watershed Code): 040302010804 [3] 
Well completed in: USGS national aquifer N100GLCIAL (Sand and gravel aquifers (glaciated regions)) and local 
aquifer 100SDGV (Sand and Gravel Aquifer) [3] 
Current well depth: 27.2 ft-BTOC (25.5 ft blsd) [2] 
Current depth of screened interval: 12.2 to 27.2 ft-BTOC (10.5 to 25.5 ft blsd) [1,2] 

[1] Well details obtained from 2021 WDNR monitoring well construction report (form 4400-113A) 
[2] Well depth from December 14, 2021 USGS-UMWSC tape-down; ft-BTOC = feet below top of casing; ft blsd = feet below land surface datum 
[3] Well details from the USGS 

Documentation for this well is included in appendix 17. 

 
©2022 Google, Image: Landsat/Copernicus 

Figure 78. Location of well 2372 (larger red marker), the replacement well for WS-105 (also shown, approximately 1100 
ft so the southeast). The site is located on property owned by the Waushara County Country Club approximately 665 ft 
north of State Rd. 23/ State Rd. 73 in Wautoma, WI. 

Initial work plan 

WS-2372 was originally proposed under objective 5 for well drilling. Work planned to include drilling a nearby 
replacement well for WS-105 in the same aquifer system. The plan of work for this site also included 
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characterization of the replacement well with a borehole video, full suite of geophysical logs, and a slug test to 
evaluate the well-aquifer connection. Borehole cuttings were planned to be collected, processed, used to 
generate a geologic log, and archived at the Core Repository in Mt. Horeb, Wisconsin. Concurrent operation of 
WS-105 was not planned, as WS-105 was compromised and poorly connected to the aquifer. 

Description of work completed 

In late 2020 and early 2021, the WGNHS worked with Waushara County Country Club to site replacement well 
WS-2372 on the same property as (1100 ft northwest of) WS-1015. A land-access agreement was established 
in July 2021. On December 13, 2021, On-site Environmental Services, Inc. drilled and installed WS-2372 using a 
Geoprobe and hollow-stem auger. An 8.2-in borehole was drilled to 25.5 ft blsd using a hollow stem auger. 
Drill cuttings were collected every 5 feet and used to generate a lithologic description of the well borehole. 
Cuttings were archived at the Core Repository in Mt. Horeb, Wisconsin. A 2-in.-diameter PVC casing was 
subsequently installed to a reported depth of 10.5 ft blsd, below which a schedule-40 PVC screen was installed 
from 10.5 to 25.5 ft blsd, open to the local unconsolidated glacial sand and gravel aquifer. The well was filter-
packed with red flint sand and gravel around the screened interval and finished with a locking protective well 
cover and three protective bollards (fig. 79). The well was completed in compliance with Wisconsin 
Administrative Code NR141. 

WS-2372 was developed on December 13, 2021, by WGNHS using a surge block and a bailer. To fulfill 
reporting requirements with the WDNR, monitoring well construction form 4400-113A, monitoring well 
development form 4400-113B, and soil boring log 4400-122 were completed and submitted to the WDNR.  
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Figure 79. Panel A, Simplified well construction diagram WS-2372. The diagram is not to scale. Panel B, Newly completed 
replacement well WS-2372 with locking well head protector and three protective bollards. 

In December 2021, the USGS-UMWSC surveyed WS-2372 using RTN-GPS, completed a slug test to test the 
well-aquifer connection, and installed a pressure transducer to begin recording continuous water-level data. 
The slug test was completed using a 1 and 3/8th in.-diameter by 5 ft. long cylindrical solid PVC slug. The water 
column was displaced quickly by approximately 1.5 ft and recovered quickly (fig. 80). The results show a good 
connection to the unconsolidated aquifer. 
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Figure 80. Slug test results for WS-2372. Slug testing was performed on December 14, 2021, and shows a good 
connection to the aquifer. Data courtesy of USGS-UMWSC. 

The WGNHS did not collect geophysical logs, a video log, or an optical borehole image because this well was 
completed with a 2-in.-diameter PVC casing and bentonite seal. 

Suggestions for future work 

No future work is anticipated for this well except for routine monitoring and maintenance by the USGS-
UMWSC.  
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WW-09 (Walworth County, WI) 

USGS Site Number: 424004088440601 
USGS Site Name: WW-03/15E/33-0009 
WGNHS Well ID: 65000009 
WDNR Well Number: None 

Well information 

WW-09 was drilled in 1920 [1]. Original reports state the well was drilled to a total depth of 287 feet below 
land surface (ft bls) and a 6-in.-diameter steel casing was installed to 287 ft blsd [1]; however, work done as 
part of the NGWMN Round II project (Guenther and others, 2017) indicates these values were mis-reported [2]. 
In 2017, the WGNHS collected a borehole video log showing that the steel casing extends to 202 ft blsd and is 
5 in. in diameter. Below the steel casing, the borehole was left open to carbonate bedrock. Work completed in 
2017 also included the installation of a new protective well head cover and well redevelopment. Development 
removed only 3.7 ft of accumulated sediment, leaving the well at approximately 261 ft blsd (as measured on 
the video log), indicating that perhaps the well was not originally drilled as deep as 287 ft bls. The well is 
located on private property northwest of Delavan, WI (fig. 81). Monitoring began in 1947 [3] and the well is 
currently in good condition. 

Latitude, longitude: 42°40’04.10”, -88°44’04.56” (NAD83) [2] 
Current land surface datum: 967.5 feet above mean sea level (NAVD88) [2] 
Hydrologic Unit (USGS Watershed Code): 07090001 [2] 
Well completed in: USGS national aquifer N400SLRDVN (Silurian-Devonian aquifer system) and local aquifer 
365SNNP (Sinnipee Group Aquifer) [2] 
Current well depth: 258 ft-BTOC (258 ft blsd) [3] 
Current casing depth: 199.7 ft-BTOC (199.7 ft blsd) [3] 

[1] Well details obtained from 1947 USGS well schedule. A copy can be found in Guenther and others (2017) 
[2] Well details obtained from Guenther and others (2017) 
[3] Well details obtained from the USGS 
[4] Well details from work completed for this funding opportunity. Casing is interpreted from October 27, 2021 geophysical logs; well depth 
incorporates March 8, 2022 USGS-UMWSC tape-down; ft-BTOC = feet below top of casing; ft blsd = feet below land surface datum 

 

Documentation for this well is included in appendix 18. 

 
Historical documentation for this well can be found in appendix G of WGNHS Open-File Report 2017-04 
(Guenther and others, 2017).  
 
Geophysical logs collected on October 27, 2021, for this grant period can be viewed and downloaded from: 
https://data.wgnhs.wisc.edu/data-viewer/view/65000009 

https://data.wgnhs.wisc.edu/data-viewer/view/65000009
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©2022 Google, Image: Landsat/Copernicus 

Figure 81. Location of well WW-09 (red marker). The site is located approximately 50 ft. north of R and D Town Line Rd. 
and 780 ft east of State Rd. 89, 5 miles northwest of Delavan, WI. 

Initial work plan 

WW-09 was initially proposed under objective 4 for well maintenance. Although a borehole video log and slug 
test were performed in 2017, as documented by Guenther and others (2017), WGNHS planned to complete 
the full well characterization started in 2017. This plan included collection full a suite of geophysical logs and 
performing a new slug test to confirm the well-aquifer connection.  

Description of work completed 

On April 14, 2021, the USGS-UMWSC completed a slug test to test the well-aquifer connection using two 3 in.-
diameter by 5 ft. long cylindrical solid PVC slugs. The water column was displaced quickly by approximately 1.5 
ft and recovered rapidly (fig. 82), likely due to the fractured and vuggy character of the carbonate bedrock 
aquifer. The results show a good well-aquifer connection.  
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Figure 82. Slug test results for WW-09. Slug testing was performed on April 14, 2021, and shows a good connection to 
the aquifer. Data courtesy of USGS-UMWSC. 

A full suite of geophysical logs were collected by the WGNHS on October 27, 2021 (fig. 83). The geophysical 
logs show that the casing is in good condition and well seated into bedrock. Bottom of casing was confirmed at 
199.7 ft blsd and the well depth at 258 ft blsd. 
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Figure 83. WGNHS collecting geophysical logs at well WW-09. Tripod is set up over well head, lowering the geophysical 
logging equipment into the well.  

Suggestions for future work 

No future work is anticipated for this well except for routine monitoring and maintenance by the USGS-
UMWSC.  
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Appendix 1: Well BR-751 documents 
Documentation of work done for this report 

BR-751 WDNR monitoring well construction report, 2022  
Form 4400-113A, 1 page 

BR-751 Well owner document, 2021  
Property access agreement, 2 pages 

BR-751 WDNR soil boring form, 2022  
Form 4400-122, 1 page 

BR-751 Monitoring well development form, 2022  
Form 4400-113B, 1 page  
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BR-751 WDNR monitoring well construction report, 2022 
Form 4400-113A, page 1 of 1 
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BR-751 Well owner document, 2021 
Property access agreement, page 1 of 2 
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BR-751 Well owner document, 2021 
Property access agreement, page 2 of 2 
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BR-751 WDNR soil boring form, 2022 
Form 4400-122, page 1 of 1 
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BR-751 Monitoring well development form, 2022 
Form 4400-113B, page 1 of 1 
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Appendix 2: Well BF-188 documents 
Documentation of work done for this report 

BF-188 WDNR well construction report, 2023  
Form 3300-077A, 2 pages 

BF-188 Well owner document, 2021  
Property access agreement, 2 pages 

BF-188 WDNR soil boring form, 2023  
Form 4400-122, 1 page 
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BF-188 WDNR well construction report, 2023 
Form 3300-077A, page 1 of 2 
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BF-188 WDNR well construction report, 2023 
Form 3300-077A, page 2 of 2 
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BF-188 Well owner document, 2021 
Property access agreement, page 1 of 2 
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BF-188 Well owner document, 2021 
Property access agreement, page 2 of 2 
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BF-188 WDNR soil boring form, 2023 
Form 4400-122, page 1 of 1 
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Appendix 3: Well DN-05 documents 
Historical Documents 

DN-05 Geologic log, pre-1875  
1 page 
 
DN-05 Basic well information, 1981 
Well information historically compiled by WGNHS, 1 page 
 
DN-05 Well location map, date unknown 
Well information historically compiled by WGNHS, 1 page 
 
DN-05 Well image, date unknown 
Well information historically compiled by WGNHS, 1 page 
 
DN-05 Water-level data, 1986-2005 
Well information historically compiled by WGNHS, 2 pages  
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DN-05 Geologic log, pre-1875 
Page 1 of 1 
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DN-05 Basic well information, 1981 
Well information historically compiled by WGNHS, page 1 of 1 
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DN-05 Well location map, date unknown 
Well information historically compiled by WGNHS, page 1 of 1 
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DN-05 Well image, date unknown 
Well information historically compiled by WGNHS, page 1 of 1 
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DN-05 Water-level data, 1986-2005 
Well information historically compiled by WGNHS, page 1 of 2 
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DN-05 Water-level data, 1986-2005 
Well information historically compiled by WGNHS, page 2 of 2 
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Appendix 4: Well DN-64 documents 
Historical Documents 

DN-64 Basic well information, 1981 
Well information historically compiled by WGNHS, 1 page 
 
DN-64 Well location maps, date unknown 
Well information historically compiled by WGNHS, 2 pages 
 
DN-64 Water-level data, 1971-1980  
Well information historically compiled by WGNHS, 1 page 
 
DN-64 Water-level data, 1981-1990  
Well information historically compiled by WGNHS, 1 page 
 
DN-64 Geologic log and report, 1938 
3 pages  
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DN-64 Basic well information, 1981 
Well information historically compiled by WGNHS, page 1 of 1 
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DN-64 Well location maps, date unknown 
Well information historically compiled by WGNHS, page 1 of 2 
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DN-64 Well location maps, date unknown 
Well information historically compiled by WGNHS, page 2 of 2 
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DN-64 Water-level data, 1971-1980 
Well information historically compiled by WGNHS, page 1 of 1 
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DN-64 Water-level data, 1981-1990 
Well information historically compiled by WGNHS, page 1 of 1 
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DN-64 Geologic log and report, 1938 
Page 1 of 3
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DN-64 Geologic log and report, date unknown 
Page 2 of 3 
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DN-64 Geologic log and report, 1938 
Page 3 of 3 
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Appendix 5: Well DN-83 documents 
Historical Documents 
DN-83 Well construction report, 1948  
Two copies submitted by driller that are slightly different, 2 pages 
 
DN-83 Well evaluation, 1981 
Well information historically compiled by WGNHS, 1 page 
 
DN-83 Well location map, date unknown 
Well information historically compiled by WGNHS, 1 page 
 
DN-83 Historic water-level data 1983-1992 
well information historically compiled by WGNHS, 1 page 
 
DN-83 Geologic log, 1948 
Well information historically compiled by WGNHS, 1 page 

Documentation of work done for this report 

DN-83 WDNR groundwater monitoring station easement, 2021  
Form 2200-118, 9 pages  
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DN-83 Well construction report, 1948 
Two copies submitted by driller that are slightly different, page 1 of 2 
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DN-83 Well construction report, 1948 
Two copies submitted by driller that are slightly different, page 2 of 2 
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DN-83 Well evaluation, 1981 
Well information historically compiled by WGNHS, page 1 of 1 
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DN-83 Well location map, date unknown 
Page 1 of 1 
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DN-83 Historic water-level data, 1983-1992 
Well information historically compiled by WGNHS, page 1 of 1
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DN-83 Geologic log, 1948 
Well information historically compiled by WGNHS, page 1 of 1 
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DN-83 WDNR groundwater monitoring station easement, 2021 
Form 2200-118, page 1 of 9 
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DN-83 WDNR groundwater monitoring station easement, 2021 
Form 2200-118, page 2 of 9 
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DN-83 WDNR groundwater monitoring station easement, 2021 
Form 2200-118, page 3 of 9 
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DN-83 WDNR groundwater monitoring station easement, 2021 
Form 2200-118, page 4 of 9 
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DN-83 WDNR groundwater monitoring station easement, 2021 
Form 2200-118, page 5 of 9 
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DN-83 WDNR groundwater monitoring station easement, 2021 
Form 2200-118, page 6 of 9 
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DN-83 WDNR groundwater monitoring station easement, 2021 
Form 2200-118, page 7 of 9 
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DN-83 WDNR groundwater monitoring station easement, 2021 
Form 2200-118, page 8 of 9 
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DN-83 WDNR groundwater monitoring station easement, 2021 
Form 2200-118, page 9 of 9 
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Appendix 6: Wells DN-1297 and DN-6212 documents 
Well DN-6216 replaced well DN-1297 

Documentation of work done for this report: DN-1297 

DN-1297 WDNR fill & seal report, 2022  
Form 3300-005, 1 page 
 

Documentation of work done for this report: DN-6212 

DN-6212 Memorandum of understanding, 2021 
3 pages 
 
DN-6212 WDNR well construction report, 2021  
Form 4400-113A, 1 page  
 
DN-6212 WDNR soil boring form, 2021  
Form 4400-122, 2 pages 
 
DN-6212 WDNR monitoring well development form, date unknown 
Form 4400-113B, 1 page  
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DN-1297 WDNR fill & seal report, 2022  
Form 3300-005, page 1 of 1 
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DN-6212 Memorandum of understanding, 2021 
Page 1 of 3 
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DN-6212 Memorandum of understanding, 2021 
Page 2 of 3 
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DN-6212 Memorandum of understanding, 2021 
Page 3 of 3 
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DN-6212 WDNR well construction report, 2021 
Form 4400-113A, page 1 of 1 
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DN-6212 WDNR soil boring form, 2021 
Form 4400-122, page 1 of 2 
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DN-6212 WDNR soil boring form, 2021 
Form 4400-122, page 2 of 2 
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DN-6212 WDNR monitoring well development form, date unknown 
Form 4400-113B, page 1 of 1 
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Appendix 7: Wells DN-1355 documents 
During the historical records review, it was found that Well DN-1355 replaced Well DN-04 in 1990 

Historical Documents 

DN-1355 Basic well information, 1980 
Well information historically compiled by WGNHS, 1 page 
 
DN-1355 Well evaluation, 1981 
Well information historically compiled by WGNHS, 1 page 
 
DN-1355 Well location map, date unknown 
Well information historically compiled by WGNHS, 2 page 
 
DN-1355 Historic water-level data, 1986-1995 
Well information historically compiled by WGNHS, 1 page 
 
DN-1355 USGS water-level data, 1946-1990 
4 pages 
 
DN-1355 WDNR historic well construction report, 1990  
1 page 
 
DN-1355 WDNR well construction report, 1992  
Form 3300-077A, 2 pages  
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DN-1355 Basic well information, 1980 
Well information historically compiled by WGNHS, page 1 of 1 
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DN-1355 Well evaluation, 1981 
Well information historically compiled by WGNHS, page 1 of 1 
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DN-1355 Well location map, date unknown 
Well information historically compiled by WGNHS, page 1 of 2 
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DN-1355 Well location map, date unknown 
Well information historically compiled by WGNHS, page 2 of 2 
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DN-1355 Historic water-level data, 1986-1995 
Well information historically compiled by WGNHS, page 1 of 1
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DN-1355 USGS water-level data, 1946-1990 
Page 1 of 4 
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DN-1355 USGS water-level data, 1946-1990 
Page 2 of 4 
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DN-1355 USGS water-level data, 1946-1990 
Page 3 of 4 
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DN-1355 USGS water-level data, 1946-1990 
Page 4 of 4 
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DN-1355 WDNR historic well construction report, 1990 
Page 1 of 1 
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DN-1355 WDNR well construction report, 1992 
Form 3300-077A, page 1 of 2 
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DN-1355 WDNR well construction report, 1992 
Form 3300-077A, page 2 of 2 
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Appendix 8: Well DG-81 documents 
Historical Documents 

DG-81 Basic well information, 1980 
Well information historically compiled by WGNHS, 1 page 
 
DG-81 Well evaluation, 1980 
Well information historically compiled by WGNHS, 1 page 
 
DG-81 Well location maps, date unknown 
Well information historically compiled by WGNHS, 2 pages 
 
DG-81 Water-level data, 1981-1983 
Well information historically compiled by WGNHS, 1 page 
 
DG-81 USGS site schedule, 1978  
Form 9-1904-A, 2 pages 
 
DG-81 Updated WGNHS boring log, 1961 
1 page; modified by WGNHS to correct well location 
 
DG-81 Well construction report, 1961 
1 page  
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DG-81 Basic well information, 1980 
Well information historically compiled by WGNHS, 1 page 
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DG-81 Well evaluation, 1980 
Well information historically compiled by WGNHS, page 1 of 1
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DG-81 Well location maps, date unknown 
Well information historically compiled by WGNHS, page 1 of 2 
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DG-81 Well location maps, date unknown 
Well information historically compiled by WGNHS, page 2 of 2 
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DG-81 Water-level data, 1981-1983 
Well information historically compiled by WGNHS, page 1 of 1 
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DG-81 USGS site schedule, 1978 
Form 9-1904-A, page 1 of 2 
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DG-81 USGS site schedule, 1978 
Form 9-1904-A, page 2 of 2 
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DG-81 Updated WGNHS boring log, 1961 
Page 1 of 1; modified by WGNHS to correct well location 
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DG-81 Well construction report, 1961 
Page 1 of 1 
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Appendix 9: Well FL-659 documents 
Historical Documents 

FL-659 WGNHS geologic log, 1985 
Well information historically compiled by WGNHS, 3 pages 
 
FL-659 Basic well information, 1985 
Well information historically compiled by WGNHS, 1 page 
 
FL-659 Basic well information, 1996 
Well information historically compiled by WGNHS, 1 page 
 
FL-659 Well location map, date unknown 
Well information historically compiled by WGNHS, 1 page 
 
FL-659 Water-level data, 1995-2000 
Well information historically compiled by WGNHS, 1 page   
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FL-659 WGNHS geologic log, 1985 
Well information historically compiled by WGNHS, page 1 of 3 
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FL-659 WGNHS geologic log, 1985 
Well information historically compiled by WGNHS, page 2 of 3 
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FL-659 WGNHS geologic log, 1985 
Well information historically compiled by WGNHS, page 3 of 3 
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FL-659 Basic well information, 1985 
Well information historically compiled by WGNHS, page 1 of 1 
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FL-659 Basic well information, 1996 
Well information historically compiled, page 1 of 1 
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FL-659 Well location map, date unknown 
Well information historically compiled by WGNHS, page 1 of 1 
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FL-659 Water-level data, 1995-2000 
Well information historically compiled by WGNHS, page 1 of 1 
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Appendix 10: Well GN-02 documents 
Historical Documents 
GN-02 Basic well information, 1980 
Well information historically compiled by WGNHS, 1 page 
 
GN-02 Well evaluation, 1980 
Well information historically compiled by WGNHS, 1 page 
 
GN-02 Well location map, date unknown 
Well information historically compiled by WGNHS, 1 page 
 
GN-02 Water-level data, 1991-2000 
Well information historically compiled by WGNHS, 1 page 
 
GN-02 USGS well schedule, 1966 
1 page  
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GN-02 Basic well information, 1980 
Well information historically compiled by WGNHS, page 1 of 1 

 



Wisconsin Groundwater-Level Monitoring Network improvements, 2020-2022 

 

WISCONSIN GEOLOGICAL AND NATURAL HISTORY SURVEY  |  OPEN-FILE REPORT 2024-04  192 

GN-02 Well evaluation, 1980 
Well information historically compiled by WGNHS, page 1 of 1 
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GN-02 Well location map, date unknown 
Well information historically compiled by WGNHS, page 1 of 1 
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GN-02 Water-level data, 1991-2000 
Well information historically compiled by WGNHS, page 1 of 1 
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GN-02 USGS well schedule, 1966 
Page 1 of 1 
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Appendix 11: Well MQ-26 documents 
Historical Documents 

MQ-26 WGNHS boring log, 1960  
Well information historically compiled by WGNHS, 1 page 
 
MQ-26 Basic well information, 1980 
Well information historically compiled by WGNHS, 1 page 
 
MQ-26 Well evaluation, 1980 
Well information historically compiled by WGNHS, 1 page 
 
MQ-26 Well location map, date unknown 
Well information historically compiled by WGNHS, 1 page 
 
MQ-26 Water-level data, 1965-circa 1988 
Well information historically compiled by WGNHS, 3 pages 
 
MQ-26 USGS well schedule, 1930 
1 page 
 
MQ-26 Well construction report, 1965 
Well information historically compiled by WGNHS, 1 page  
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MQ-26 WGNHS boring log, 1960 
Well information historically compiled by WGNHS, page 1 of 1 
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MQ-26 Basic well information, 1980 
Well information historically compiled by WGNHS, page 1 of 1 
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MQ-26 Well evaluation, 1980 
Well information historically compiled by WGNHS, page 1 of 1 
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MQ-26 Well location map, date unknown 
Well information historically compiled by WGNHS, page 1 of 1 
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MQ-26 Water-level data, 1965-circa 1988  
Well information historically compiled by WGNHS, page 1 of 3 
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MQ-26 Water-level data, 1965-circa 1988 
 Well information historically compiled by WGNHS, page 2 of 3 
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MQ-26 Water-level data, 1965-circa 1988 
 Well information historically compiled by WGNHS, page 3 of 3 
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MQ-26 USGS well schedule, 1930 
Page 1 of 1 
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MQ-26 Well construction report, 1965 
Well information historically compiled by WGNHS, page 1 of 1 
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Appendix 12: Well OU-416 documents 
Historical Documents 

OU-416 Well location maps, date unknown 
Well information historically compiled by WGNHS, 2 pages 
 
OU-416 USGS groundwater site schedule, 1994 
4 pages 
 
OU-416 USGS geologic log schedule, 1994  
2 pages 
 
OU-416 Water-level data, 1995-2000 
Well information historically compiled by WGNHS, 1 page  
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OU-416 Well location maps, date unknown 
Well information historically compiled by WGNHS, page 1 of 2 
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OU-416 Well location maps, date unknown 
Well information historically compiled by WGNHS, page 2 of 2 
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OU-416 USGS groundwater site schedule, 1994 
Page 1 of 4 
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OU-416 USGS groundwater schedule, 1994 
Page 2 of 4 
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OU-416 USGS groundwater schedule, 1994 
Page 3 of 4 
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OU-416 USGS groundwater schedule, 1994 
Page 4 of 4 
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OU-416 USGS geologic log schedule, 1994 
Page 1 of 2 
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OU-416 USGS geologic log schedule, 1994 
Page 2 of 2 
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OU-416 Water-level data, 1995-2000 
Well information historically compiled by WGNHS, Page 1 of 1 
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Appendix 13: Well OU-1900 documents 
Documentation of work done for this report 

OU-1900 WDNR well construction report, 2021  
Form 3300-077A, 2 pages 

OU-1900 WDNR groundwater monitoring station easement, 2021 
8 pages 

OU-1900 WDNR soil boring log, 2021  
Form 4400-122, 1 page  
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OU-1900 WDNR well construction report, 2021 
Form 3300-077A, page 1 of 2 

  



Wisconsin Groundwater-Level Monitoring Network improvements, 2020-2022 

 

WISCONSIN GEOLOGICAL AND NATURAL HISTORY SURVEY  |  OPEN-FILE REPORT 2024-04  218 

OU-1900 WDNR well construction report, 2021 
Form 3300-077A, page 2 of 2 
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OU-1900 WDNR groundwater monitoring station easement, 2021 
Page 1 of 8 
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OU-1900 WDNR groundwater monitoring station easement, 2021 
Page 2 of 8 
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OU-1900 WDNR groundwater monitoring station easement, 2021 
Page 3 of 8 
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OU-1900 WDNR groundwater monitoring station easement, 2021 
Page 4 of 8 
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OU-1900 WDNR groundwater monitoring station easement, 2021 
Page 5 of 8 
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OU-1900 WDNR groundwater monitoring station easement, 2021 
Page 6 of 8 
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OU-1900 WDNR groundwater monitoring station easement, 2021 
Page 7 of 8 
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OU-1900 WDNR groundwater monitoring station easement, 2021 
Page 8 of 8 
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OU-1900 WDNR soil boring log, 2021 
Form 4400-122, page 1 of 1 
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Appendix 14: Well RO-1180 documents 
Documentation of work done for this report 

RO-1180 WDNR well construction report, 2021  
Form 3300-077A, 2 pages 

RO-1180 WDNR soil boring log, 2021  
Form 4400-122, 1 page 

RO-1180 WDNR groundwater monitoring easement, 2022 
8 pages
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RO-1180 WDNR well construction report, 2021 
Form 3300-077A, page 1 of 2 
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RO-1180 WDNR well construction report, 2021 
Form 3300-077A, page 2 of 2 
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RO-1180 WDNR soil boring log, 2021 
Form 4400-122, page 1 of 1 
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OU-1900 WDNR well construction report, 2021 
Form 2200-118, page 1 of 8 
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RO-1180 WDNR groundwater monitoring easement, 2022 
Form 2200-118, page 2 of 8 
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RO-1180 WDNR groundwater monitoring easement, 2022 
Form 2200-118, page 3 of 8 
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RO-1180 WDNR groundwater monitoring easement, 2022 
Form 2200-118, page 4 of 8 
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RO-1180 WDNR groundwater monitoring easement, 2022 
Form 2200-118, page 5 of 8 
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RO-1180 WDNR groundwater monitoring easement, 2022 
Form 2200-118, page 6 of 8 
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RO-1180 WDNR groundwater monitoring easement, 2022 
Form 2200-118, page 7 of 8 
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RO-1180 WDNR groundwater monitoring easement, 2022 
Form 2200-118, page 8 of 8 
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Appendix 15: Well SC-4072 documents 
Documentation of work done for report 

SC-4072 DNR well construction report, 2023  
Form 3300-077A, 2 pages 
SC-4072 Memorandum of agreement, 2021 
3 pages 

SC-4072 WDNR soil boring log, 2023  
Form 4400-122, 1 page
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SC-4072 DNR well construction report, 2023 
Form 3300-077A, page 1 of 2 
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SC-4072 DNR well construction report, 2023 
Form 3300-077A, page 2 of 2 
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SC-4072 Memorandum of agreement, 2021 
Page 1 of 3 
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SC-4072 Memorandum of agreement 
Page 2 of 3 
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SC-4072 Memorandum of agreement, 2021 
Page 3 of 3 
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SC-4072 WDNR soil boring log, 2023 
Form 4400-122, page 1 of 1 
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Appendix 16: Wells VE-08 and VE-410 documents 
Well VE-410 replaces Well VE-08 

Historic Documents for Well VE-08 

VE-08 USGS well schedule for well VE-08, 1967 
1 page 
VE-08 Basic well information, 1980 
Well information historically compiled by WGNHS, 1 page 
 VE-08 Well evaluation, 1980 
Well information historically compiled by WGNHS, 1 page 
 VE-08 Well location map, date unknown 
Well information historically compiled by WGNHS, 1 page 
 VE-08 Water-level data, 1926-2005  
Well information historically compiled by the WGNHS, 7 pages 

 
Documentation of work done for this report: VE-08 
VE-08 WDNR fill & seal report, 2023  
Form 3300-005, 1 page 
 
Documentation of work done for this report: VE-410 
VE-410 WDNR soil boring log, 2021  
Form 4400-122, 1 page 
VE-410 WDNR monitoring well construction form, 2021  
Form 4400-113A. 1 page 
VE-410 WDNR monitoring well development form, 2021  
Form 4400-113B, 1 page 
VE-410 Well owner document, 2021 
Property access agreement, 2 pages
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VE-08 USGS well schedule for well VE-08, 1967 
Page 1 of 1 
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VE-08 Basic well information, 1980  
Well information historically compiled by WGNHS, page 1 of 1 
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VE-08 Well evaluation, 1980 
Well information historically compiled by WGNHS, page 1 of 1 
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VE-08 Well location map, date unknown 
Well information historically compiled by WGNHS, page 1 of 1 
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VE-08 Water-level data, 1926-2005 
Well information historically compiled by WGNHS, page 1 of 7 
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VE-08 Water-level data, 1926-2005 
Well information historically compiled by WGNHS, page 2 of 7 
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VE-08 Water-level data, 1926-2005 
Well information historically compiled by WGNHS, page 3 of 7 
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VE-08 Water-level data, 1926-2005 
Well information historically compiled by WGNHS, page 4 of 7 
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VE-08 Water-level data, 1926-2005 
Well information historically compiled by WGNHS, page 5 of 7 
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VE-08 Water-level data, 1926-2005 
Well information historically compiled by WGNHS, page 6 of 7 
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VE-08 Water-level data, 1926-2005 
Well information historically compiled by WGNHS, page 7 of 7 
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VE-08 WDNR fill & seal report, 2023 
Form 3300-005, page 1 of 1 
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VE-410 WDNR soil boring form, 2021 
Form 4400-122, page 1 of 1 
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VE-410 WDNR monitoring well construction form, 2021 
Form 4400-113A, page 1 of 1 
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VE-410 WDNR monitoring well development form, 2021 
Form 4400-113B, page 1 of 1 
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VE-410 Well owner document, 2021 
Property access agreement, page 1 of 2 
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Appendix 16: Well owner document, 2021 
Property access agreement, page 2 of 2 
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Appendix 17: Wells WS-105 and WS-2372 documents 

Well WS-2372 replaces Well WS-105 
 

Historical Documents for Well WS-105 

WS-105 Basic well information, 1980 
Well information historically compiled by the WGNHS, 1 page 
WS-105 Well evaluation, 1980 
Well information historically compiled by the WGNHS, 1 page 

WS-105 USGS site schedule, 1978 
3 pages 

WS-105 USGS water-level data, 1956-1986 
5 pages 

Documentation of work done for this report: WS-105 

WS-105 WDNR fill & seal report, 2022  
Form 3300-005, 1 page 

Documentation of work done for this report: WS-2372 

WS-2372 WDNR well construction report, 2021  
Form 4400-113A, 1 page 

WS-2372 Well owner document, 2021 
Property access agreement, 2 pages 

WS-2372 WDNR soil boring log, 2021  
Form 4400-122, 1 page 
WS-2372 WDNR monitoring well development form, 2021  
Form 4400-113B, 1 page
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WS-105 Basic well information, 1980 
Well information historically compiled by WGNHS, page 1 of 1 
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WS-105 Well evaluation, 1980 
Well information historically compiled by WGNHS, page 1 of 1 
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WS-105 USGS site schedule, 1978 
Page 1 of 3 
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Appendix 17: USGS site schedule, 1978 
Page 2 of 3 
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Appendix 17: USGS site schedule, 1978 
Page 3 of 3 
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WS-105 USGS water-level data, 1956-1986 
Page 1 of 5 
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WS-105 USGS water-level data, 1956-1986 
Page 2 of 5 

 



Wisconsin Groundwater-Level Monitoring Network improvements, 2020-2022 

 

WISCONSIN GEOLOGICAL AND NATURAL HISTORY SURVEY  |  OPEN-FILE REPORT 2024-04  273 

WS-105 USGS water-level data, 1956-1986 
Page 3 of 5 
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WS-105 USGS water-level data, 1956-1986 
Page 4 of 5 
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WS-105 USGS water-level data, 1956-1986 
Page 5 of 5 
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WS-105 WDNR fill & seal report, 2022 
Form 3300-005, page 1 of 1 
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WS-2372 WDNR well construction report, 2021 
Form 4400-113A, page 1 of 1 
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WS-2372 Well owner document, 2021 
Property access agreement, page 1 of 2 
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WS-2372 Well owner document, 2021 
Property access agreement, page 2 of 2 
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WS-2372 WDNR soil boring log, 2021 
Form 4400-122, page 1 of 1 
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WS-2372 WDNR monitoring well development form, 2021 
Form 4400-113B, page 1 of 1 
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Appendix 18: Well WW-09 documents 
Historical Documents 

WW-09 Basic well information, 1980 
Well information historically compiled by WGNHS, 1 page 
 
WW-09 Well evaluation, date unknown 
Well information historically compiled by WGNHS, 1 page 
 
WW-09 Well location maps, date unknown 
Well information historically compiled by WGNHS, 2 pages 
 
WW-09 Water-level data, 1941-1950 
Well information historically compiled by WGNHS, 1 page 
 
WW-09 Water-level data, 1991-2000 
Well information historically compiled by WGNHS, 1 page
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WW-09 Basic well information, 1980 
Page 1 of 1 
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WW-09 Well evaluation, date unknown 
Page 1 of 1 
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WW-09 Well location maps, date unknown 
Page 1 of 2 
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WW-09 Well location maps, date unknown 
Page 2 of 2 
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WW-09 Water-level data, 1941-1950 
Page 1 of 1 
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WW-09 Water-level data, 1991-2000 
Page 1 of 1 
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