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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 at 
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 103 Core Network 
long-term monitoring wells as of the end of this grant period (July 2025). The recommended 
minimum is 133, and many of the wells require re-evaluation, rehabilitation, 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 
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development of groundwater supply to meet current and future water needs and ecosystem 
requirements through the compilation of groundwater data from local, State, and Federal 
organizations”. 

The 103 WGLMN Core Network long-term monitoring wells that represent the NGWMN in 
Wisconsin (fig. 1Figure 1) provides a consistent, long-term record of fluctuations in water levels 
in several shallow and deep national aquifers. As of July 2025, there are 39 wells monitoring the 
“Sand and gravel” aquifers (N100GLCIAL), 8 wells monitoring the “Silurian-Devonian” aquifer 
system (N400SLRDVN), 54 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 July 2025. The base map 
depicts the spatial extent of the USGS national aquifers in Wisconsin. Wells are symbolized by national 
aquifer and represent the locations of the long-term Core Network wells, which comprise the NGWMN in 
Wisconsin. Objective 5 and 6 wells are denoted with white diamonds and triangles, respectively. Spatial 
extents of national aquifers are derived from the USGS’s 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. Tribal land 

  

https://doi.org/10.3133/ha730
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(continued from previous page) boundaries from U.S. Geological Survey National Atlas, 2016. Wisconsin 
Transverse Mercator projection, 1991 Adjustment to the North American Datum of 1983 (NAD 83/91); 
EPSG 3071. 

Methods 

Historical records review 

For each objective 4 and objective 5-replacement 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 6 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, which outline work details, 
WGNHS reconciled discrepancies where possible, and noted uncertainties when appropriate. 
Sources for our presented well measurements are listed in each section. The historical 
documents were left unedited, even when discrepancies were found. 

Geophysical logs  

The WGNHS’ borehole geophysical logging equipment is contained in a dedicated geophysical 
logging van and transported directly to the well site. 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), but 
not in wells constructed with PVC well screens. Geophysical data were 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. 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 via the logging cable to the Mount Sopris 
Instruments MATRIX data acquisition system at the surface. 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 
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slimline tools vary in length and are of larger diameter than the weighted line (aka, 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 set is collected, it is 
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 the 
well casing, which is the benchmark elevation datum for borehole videos and 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 can 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, as well as 
which camera is recording (side-facing/borehole wall or down-facing camera), 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 integrity of the casing and borehole. Still images from the 
footage 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. 

https://data.wgnhs.wisc.edu/data-viewer/
https://data.wgnhs.wisc.edu/data-viewer/
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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 wellhead, 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 wellhead and the temporary point and using Google 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 (3m). 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, and 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. 

Slug tests 

Slug tests were performed by the USGS-UMWSC by quickly lowering a solid PVC slug into the 
water column. Slugs of various sizes 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. 

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. 
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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’s 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. These data are subsequently analyzed and approved as part of the USGS’s 
quality-assurance/quality-control process and published to the 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. The hydraulic connection of the monitoring well to the surrounding 
aquifer is verified by performing slug tests, analyzing hydrograph data, and making total depth 
checks. USGS tape-downs of well depth are incorporated into well depth measurements and 
used to calibrate geophysical logs when appropriate. 
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Project summary 

The project proposal submitted in January 2022, included 24 work items in fulfillment of 
objective 5 (well drilling), and objective 6 (purchase equipment to support continuous water-
level data collection) as outlined in the program announcement (USGS funding opportunity 
G22AS00002). Seven new wells were installed, representing an important expansion of the 
NGWMN in Wisconsin, and the purchase and deployment of updated monitoring equipment 
was completed at 17 well sites. While Figure 1 depicts these wells in relation to all NGWMN 
wells in Wisconsin, Figure 2 only shows the location of the 24 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. Objective 5 and 6 wells are denoted with white diamonds 
and triangles, respectively. 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.  
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At the conclusion of this project, these 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/or performing well evaluations. A summary of the activities 
originally proposed, the work completed between August 1, 2022, and July 2025, and the status 
of the well sites as of July 2025 is presented in table 1. The grant was originally approved as a 
two-year project, from August 1, 2022, to July 31, 2024, but was later extended under a one-
year no-cost extension until July 31, 2025. This extension was needed due to an unexpected 
decrease in available drillers. 

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. When applicable, slug 
tests and concurrent water-level monitoring results, along with fieldwork photos and stills from 
borehole video logging, are presented as figures in the “Description of work completed” 
sections.  
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Table 1. Work activities proposed, work completed, and status of well sites as of July 2025 

Well Objective1 Goal2 Outcome Status of Well3 

EC-909 

Eau Claire Co. 

5 Drill new well Work successfully 
completed. 

EC-909 drilled Aug. 2023; depth = 78; national 
aquifer = S300CAMORD 

USGS, WDNR, and WGNHS will evaluate if this 
well will be added to the long term NGWMN 
in the future. 

LF-493 

Lafayette Co. 

5 Drill two new 
wells, one 
shallow and 
one deep. 

Instead of drilling 
two wells, LF-535 
and LF-536 were 
installed inside 
the well boring of 
LF-493. 

LF-535 added to network Nov. 2024; depth = 
74; national aquifer = S300CAMORD 

LF-536 added to network Nov. 2024; depth = 
300; national aquifer = S300CAMORD 

USGS-UMWSC to continue routine monitoring 
and maintenance. Work on adding LF-535 to 
the CRN Network Region 7. 

LA-537 

Langlade Co. 

5 Replace well Work successfully 
completed, well 
replaced by LA-
1498. 
 
Due to use by the 
well owner, LA-
537 was not 
abandoned.  

LA-1498: added to network June 2024; depth 
= 139; national aquifer = N100GLCIAL  

USGS-UMWSC to continue routine monitoring 
and maintenance. 

MT-07 

Marinette Co. 

5 Replace well Work successfully 
completed, well 
replaced by MT-
488. 
 
Due to 
inaccessibility, 
MT-07 was not 
abandoned.  

MT-488: added to network June 2024; depth = 
36; national aquifer = N100GLCIAL 

USGS-UMWSC to continue routine monitoring 
and maintenance. 

MO-17 

Monroe Co. 

5 Replace well Work successfully 
completed, well 
replaced by MO-
334. 
 
MO-17 was 
successfully 
abandoned. 

MO-334: added to network Sept. 2024; depth 
= 205; national aquifer = S300CAMORD  

USGS-UMWSC to continue routine monitoring 
and maintenance. 



Wisconsin Groundwater-Level Monitoring Network Improvements, 2022–2024 

 

WISCONSIN GEOLOGICAL AND NATURAL HISTORY SURVEY | OPEN-FILE REPORT 2025–03  19 

Well Objective1 Goal2 Outcome Status of Well3 

PT-276 

Portage Co. 

5 Replace well Work successfully 
completed, well 
replaced by PT-
1821. 
 
PT-276 was 
successfully 
abandoned. 

PT-1821: added to network July 2023; depth = 
25.5; national aquifer = N100GLCIAL 

USGS-UMWSC to continue routine monitoring 
and maintenance. 

AS-380,  
BN-435,  
CH-142,  
DN-1440,  
DN-6212,  
FR-87,  
LF-57,  
SK-03,  
TA-01,  
TR-71,  
WB-48,  
WK-31,  
WK-4454, 
WP-13 

6 Install 
updated 
continuous 
monitoring 
equipment 

Work successfully 
completed. 

USGS-UMWSC to continue routine monitoring 
and maintenance. 

PT-1464  6 Update 
continuous 
monitoring to 
real-time 

Work successfully 
completed. 

USGS-UMWSC to continue routine monitoring 
and maintenance. 

RA-62,  
WW-09 

6 Upgrade 
discrete 
monitoring to 
continuous 

Work successfully 
completed. 

USGS-UMWSC to continue routine monitoring 
and maintenance. 

 1 Objective 5: Well Drilling; Objective 6: purchase equipment to support continuous water-level data collection 
2 Drilling new wells (including replacements) included well characterization = full suite of geophysical logs and well 
construction evaluation; well-aquifer connection is evaluated with a slug test; borehole video was not done due to 
equipment malfunction  
3 Date added to network is date the level logger was installed; 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  
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Project details 

EC-909 (Eau Claire County, Wisc.) – new well 

USGS Site Number: 444820091010201 
USGS Site Name: EC-27/05W/20-0909 
WGNHS Well ID: 18000909 
WDNR Well Number: ABB776 

Well information 

EC-909 was drilled as a new WGLMN and NGWMN well on July 21, 2023, by Midwest Well 
Drilling & Hydrofracking LLC [1]. The well is located on property owned by Eau Claire County, 
Wisc., approximately 240 ft east of County Highway (CTH) G near the town of Wilson, Wisc. (fig. 
3). The well was drilled to 78 feet below land surface datum (ft blsd) and cased to 38 ft blsd [1,2]. 
The 6-in.-diameter borehole is left open to the local sandstone bedrock aquifer. Monitoring 
began September 2023 [3], and the well is currently in good condition. Water-level data can be 
viewed at: 
https://waterdata.usgs.gov/nwis/inventory/?site_no=444820091010201&agency_cd=USGS 

Latitude, longitude: 44°48’20.01”, −91°01’02.26” (NAD83) [3] 
Current land surface datum: 1068.94 feet above mean sea level (NAVD88) [3] 
Hydrologic Unit (USGS Watershed Code): 070500060302 [3] 
Well completed in: USGS national aquifer S300CAMORD (Cambrian-Ordovician aquifer system) 
and local aquifer 372MNSN (Mount Simon Sandstone) [3] 
Current well depth: 80 ft-BTOC (78 ft blsd) [2] 
Current casing depth: 40 ft-BTOC (38 ft blsd) [2] 

 

[1] Well details obtained from 2023 well construction report completed by the well driller (form 3300-077A) 
[2] Well details obtained from work completed for this funding opportunity; well depth incorporates 9/14/23 USGS-UMWSC tape-
down and 11/6/24 WGNHS geophysical logs; ft-BTOC = feet below top of casing; ft blsd = feet below land surface datum; well 
casing stick up is 1.93 ft; land surface datum is a bolt in the well casing 
[3] Well details obtained from the USGS 

 
Documentation for this well is included in appendix 1. 
 
Geophysical logs collected on November 6, 2024, for this grant period can be viewed and 
downloaded from: https://data.wgnhs.wisc.edu/data-viewer/view/18000909 

https://waterdata.usgs.gov/nwis/inventory/?site_no=444820091010201&agency_cd=USGS
https://data.wgnhs.wisc.edu/data-viewer/view/18000909
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Figure 3. Location of well EC-909 (red marker) in Eau Claire County, Wisc. The site is located on County 
property, approximately 240 ft east of County Highway (CTH) G near the town of Wilson, Wisc., which is 
approximately 25 miles east of Eau Claire, Wisc. 

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 shallow sandstone bedrock aquifer. 
Borehole cuttings were to be collected, processed, used to generate a lithologic log, and 
archived at the WGNHS Research Collections and Education Center (Core Repository) in Mount 
Horeb, Wisc. Following the completion of the drilling, the plan of work for this site also included 
characterization of the well, with a full suite of geophysical logs, and a slug test to evaluate the 
well-aquifer connection. This new well was designed to fill a data gap within the USGS Climate 
Response Network (CRN) for Wisconsin’s CRN Region 4. 

Description of work completed 

In December 2022, the WGNHS established a written land-access agreement with Eau Claire 
County, represented by its Parks and Forest Director, to place a new well on their property. 
Drilling of EC-909 was completed on July 21, 2023, by Midwest Well Drilling & Hydrofracking 
LLC using mud and air rotary. The borehole was completed to a total depth of 78 ft blsd. A 6-in.-
diameter steel casing was subsequently installed to a reported depth of 38 ft blsd, below which 
the borehole was left open to the local Cambrian sandstone aquifer (fig. 4a). The well was 
finished with a locking protective well cover (fig. 4b). The well was completed in compliance 
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with Wisconsin Administrative Code NR812. EC-909 was developed on July 21, 2023 (see WCR 
completed by driller). 

Drill cuttings were collected every 5 ft and used to generate a lithologic description of the well 
borehole (see WCR completed by driller and soil boring form 4400-122 completed by WGNHS). 
Cuttings were archived at the WGNHS Research Collections and Education Center (Core 
Repository) in Mount Horeb, Wisc. 

To fulfill reporting requirements with the WDNR, the well construction report, form 3300-077A, 
and soil boring log, form 4400-122, were submitted to the WDNR. 

 

Figure 4. Panel A, simplified well construction diagram for EC-909. The diagram is not to scale. Panel B, 
newly completed well EC-909 with locking wellhead protector and two protective bollards. Photo 
courtesy of USGS-UMWSC. 

In September 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.  
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The slug test was completed using a 3-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 1 ft and showed a rapid hydraulic response, suggesting that it is well connected 
to the surrounding aquifer. 

 

Figure 5. Slug test results for EC-909. Slug testing was performed on September 14, 2023, and shows a 
good hydraulic response. Data courtesy of USGS-UMWSC. 

Monitoring for EC-909 began September 14, 2023.  
 
November 6, 2024, WGNHS collected a full suite of geophysical logs 
(https://data.wgnhs.wisc.edu/data-viewer/view/18000909). A borehole video was not collected 
due to technical issues with the borehole video logger at the time of geophysical logging. 

Analysis of the cuttings and the geophysical logs indicate that approximately 2.8 ft of 
unconsolidated soil, silt, and sand overlies approximately 67 ft of Cambrian quartz sandstone 
with intermittent red, brown, or gray clay beds, and silty to shaly sandstone. Drilling 
encountered 10 ft of red granite at the bottom of the borehole underlying the Cambrian 
sedimentary rocks. The Cambrian sequence is interpreted as the Mount Simon Formation.  

The USGS-UMWSC will not apply for funding through the federally funded Climate Response 
Network (CRN) for long-term operation and maintenance costs for EC-909, because this well 
does not meet the requirement of minimal anthropogenic influence. Water levels for this well 
show unexpected effects of nearby pumping. 

Suggestions for future work 

No future work is anticipated for this well. USGS, WDNR, and WGNHS will evaluate if budgets 
allow for this well will be added to the long term NGWMN in the future.  

https://data.wgnhs.wisc.edu/data-viewer/view/18000909
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LF-493 (Lafayette County, Wisc.) – converted well 

USGS Site Number: N/A  
USGS Site Name: N/A 
WGNHS Well ID: 33000493 
WDNR Well Number: AAI372 

Well information 

LF-493 was drilled on April 12, 2021, by Faherty & Son Well Drilling LLC as a monitoring well for 
a separate WGNHS project. The well is located at Pioneer Farm, which is owned and operated 
by the University of Wisconsin–Platteville (UW–Platteville) (fig. 6). The well was drilled using air 
and foam rotary [1]. An 11-in. borehole was drilled to a reported total depth of 7 feet below land 
surface (ft bls), followed by a 10-in. borehole from 7 to 40 ft bls, below which, a 6-in. borehole 
was drilled from 40 to approximately 304 ft bls. A 6-in.-diameter steel casing was installed and 
cemented-in to a reported depth of 40 ft bls, below which the borehole was left open to the 
local bedrock (Sinnipee Group and St. Peter Formation). In October 2024 this well was 
retrofitted with two wells inside the open borehole: one water table well open to the Galena 
Formation and one deep piezometer open to the St. Peter Formation. 

Latitude, longitude: 42°43’03.59”, −90°23’07.15” (NAD83) [2] 
Current land surface datum: 1,111 feet above mean sea level (NAVD88) [2] 
Hydrologic Unit (USGS Watershed Code): 070600050302 [2] 
Well completed in: USGS national aquifer 300CAMORD (Cambrian-Ordovician aquifer system) 
and local aquifer 365STPR (St. Peter Sandstone) [2] 
Current well depth: 303.5 ft-BTOC (301.5 ft blsd) [3] 
Current casing depth: 40.6 ft-BTOC (38.6 ft blsd) [3] 

[1] Well details obtained from the 2021 well construction report completed by the well driller (form 3300-077A) 
[2] Well details obtained from the USGS 
[3] Well details from April 20, 2021, WGNHS geophysical log; ft-BTOC = feet below top of casing; ft blsd = feet below land surface 
datum; NOTE that during the retrofit of LF-493 on October 1, 2024, stick up changed from 2 ft to approximately 3 ft, and the 
land surface datum was changed from the bottom of the wellhead to a square in the concrete pad surrounding the well 

 

Documentation for this well is included in appendix 2. 

 
Geophysical logs collected on April 20, 2021, for another WGNHS project, can be viewed and 
downloaded from: https://data.wgnhs.wisc.edu/data-viewer/view/33000493  

https://data.wgnhs.wisc.edu/data-viewer/view/6000188
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Figure 6. Location of well LF-493 (red marker) in Lafayette County, Wisc. The site is located on property 
owned by UW–Platteville Pioneer Farm, approximately 5 miles southeast of Platteville, Wisc. 

Initial work plan 

LF-493 was not in the initial proposal. Instead, two wells were proposed under objective 5 for 
well drilling. Work planned to include drilling two wells: one shallow well, to approximately 80 
ft blsd, open to an Ordovician carbonate aquifer, and one deep well, to approximately 300 ft 
blsd, open to an Ordovician sandstone aquifer. Both new wells were designed to fill a data gap 
within a region of intensifying water use that is also home to sensitive surface water features. 
Furthermore, the pairing of two wells at the same site is a unique opportunity to target the 
discrete aquifer systems in a part of the state with few monitoring wells. The shallower well 
was designed to fill a data gap within the USGS’s Climate Response Network (CRN) for 
Wisconsin’s CRN Region 7. 

Description of work completed 

In 2023, through discussions between WGNHS, UW–Platteville, WDNR, and USGS, LF-493 was 
identified as a potential well to retrofit with two monitoring wells inside the borehole of LF-493. 
This would still meet our original objective of installing two monitoring wells, one shallow and 
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one deep, to target the discrete aquifer systems in part of the state. WGNHS obtained approval 
from UW–Platteville Pioneer Farms to complete the retrofit and establish an NGWMN/WGLMN 
well on their property. On October 1, 2024, two wells (LF-535 and LF-536) were installed in LF-
493. Details of the retrofit of LF-493 and construction of LF-535 and LF-536 are presented 
below. 

Suggestions for future work 

In October 2024, LF-493 was converted into a well nest. No future work is anticipated for this 
well.  
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LF-535 & LF-536 (Lafayette County, Wisc.) – wells inside LF-493 borehole 

USGS Site Number: 424304090230701 
USGS Site Name: LF-03/01E/21-0535 
WGNHS Well ID: 33000535 
WDNR Well Number: WA238 

USGS Site Number: 424304090230702 
USGS Site Name: LF-03/01E/21-0536 
WGNHS Well ID: 33000536 
WDNR Well Number: WA239 

Well information 

On October 1, 2024, LF-535 and LF-536 were installed by Water Wells Inc. inside the well boring 
of LF-493, which was originally drilled in 2021 [1,2]. Both new wells were constructed with a 2-
in.-diameter PVC casing. LF-535 was installed as a shallow water table well with a 15-ft 
screened interval open to the Galena Formation [1]. LF-536 was installed as a deep piezometer 
with a 5-ft screened interval open to the St. Peter Formation. The wells are located at Pioneer 
Farm, which is owned and operated by the University of Wisconsin–Platteville (UW–Platteville) 
[3] (fig. 7). Monitoring began in November 2024, and the wells are currently in good condition. 
Water-level data can be viewed at: 
https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=424304090230701  
https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=424304090230702 

Latitude, longitude: 42°43’3.59”, −90°23’07.15” (NAVD83) [4] 
Current land surface datum: 1,111 feet above mean sea level (NAVD88) [4] 
Hydrologic Unit (USGS Watershed Code): 070600050302 [4] 
Wells completed in: USGS national aquifer S300CAMORD (Cambrian-Ordovician aquifer system) 
and LF-535 in local aquifer 365GLEN (Galena Formation); LF-536 in local aquifer 365STPR (St. 
Peter Sandstone) [3,4] 
Current screened interval (LF-535): 62 to 77 ft-BTOPC (59.4 to 74.4 ft blsd) [2,5] 
Current screened interval (LF-536): 298 to 303 ft-BTOPC (295.5 to 300.5 ft blsd) [5] 

Current well boring depth: 303.5 ft-BTOC (301.5 ft blsd) [4] 

[1] Well details obtained from LF-493 2021 well construction report completed by the well driller (form 3300-077A) 
[2] Well details obtained from 2024 well construction reports completed by the WGNHS (form 4400-113A) 
[3] Well details obtained from work completed for this funding opportunity 
[4] Well details obtained from the USGS; ft-BTOC = feet below top of steel casing; well casing stick up is 3 ft; land surface datum 
is a square notch next to well  in cement pad  
[5] Well boring depth interpreted from April 20, 2021 WGNHS geophysical logs completed on the open hole of LF-493; well depth 
interpreted from WGNHS geophysical logs and March 8, 2022 USGS-UMWSC tape-down; ft-BTOPC = feet below top of PVC 
casing; ft blsd = feet below land surface datum; well casing stick up for LF-535 is 2.56 ft; well casing stick up for LF-536 is 2.46 ft; 
land surface datum is a square notch next to well  in cement pad 

 

Documentation for this well is included in appendix 2. 

https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=424304090230701
https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=424304090230702
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Figure 7. Location of wells LF-535 and LF-536 (red marker) in Lafayette County, Wisc. The site is located 
on property owned by UW–Platteville Pioneer Farm, approximately 5 miles southeast of Platteville, Wisc. 
Both wells are constructed inside the boring of LF-493 (fig. 6). 

Initial work plan 

LF-535 and LF-536 were initially proposed under objective 5 for well drilling. Work planned to 
include drilling two wells: one shallow well, to approximately 80 ft blsd, open to an Ordovician 
carbonate aquifer in the Galena Formation, and one deep well, to approximately 300 ft blsd, 
open to an Ordovician sandstone aquifer in the St. Peter Formation. Both new wells were 
designed to fill a data gap within a region of intensifying water use that is also home to 
sensitive surface water features. Furthermore, the pairing of two wells at the same site is a 
unique opportunity to target the discrete aquifer systems in a part of the state with few 
monitoring wells. The shallower well was designed to fill a data gap within the USGS’s Climate 
Response Network (CRN) for Wisconsin’s CRN Region 7. 

Borehole cuttings were to be collected, processed, used to generate a lithologic log, and 
archived at the WGNHS Research Collections and Education Center (Core Repository) in Mount 
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Horeb, Wisc. Following the completion of the drilling, the plan of work for this site also included 
characterization of the wells with borehole videos, full suites of geophysical logs, and slug tests 
to evaluate the well-aquifer connections. 

Description of work completed 

In 2023, through discussions between WGNHS, UW–Platteville, WDNR, and USGS, LF-493 was 
identified as a potential well to retrofit with two monitoring wells inside the borehole of LF-493. 
This would still meet our original objective of installing two monitoring wells, one shallow and 
one deep, to target the discrete aquifer systems in this part of the state. WGNHS obtained 
approval from UW–Platteville Pioneer Farms to complete the retrofit and establish an 
NGWMN/WGLMN well on their property. On September 30, 2024, the WGNHS pumped several 
well-volumes from LF-493, and on October 1, 2024, two wells (LF-535 and LF-536) were 
installed inside LF-493 (fig. 8). 

 
Figure 8. Panel A, simplified well construction diagram for LF-535 (shallow well) and LF-536 (deep well). 
Both wells were constructed inside the boring for LF-493. The diagram is not to scale. Panel B, newly 
(continued from previous page) completed well nest containing LF-535 & LF-536 with locking wellhead 
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protector and four protective yellow bollards. Panel B inset shows a top-down view into the well boring. 
Note that during construction, the wellhead was extended, and a new land surface datum was 
established. Photos courtesy of USGS-UMWSC. 

The retrofit of LF-493 was completed by Water Wells Inc. Both wells were constructed using a 
2-in.-diameter PVC casing. LF-536 was fitted with a 5-ft screen installed from approximately 
295.5 to 300.5 ft blsd, into the St. Peter Formation sandstone aquifer (figs. 8a and 9). The 
borehole was backfilled with filter pack to approximately 287 ft blsd. A bentonite seal was then 
added to 74 ft blsd. LF-535 was fitted with a 15-ft screen installed from approximately 74 to 59 
ft blsd, into the Galena Formation carbonate aquifer (figs. 8a and 9). The borehole was 
backfilled with filter pack from 75 to 52 ft blsd, and a second bentonite seal was then added to 
1 ft blsd. The well was fixed with a locking, protective, steel wellhead and four protective 
bollards (fig. 8B). To fulfill reporting requirements with the WDNR, monitoring well construction 
forms 4400-113A were completed by WGNHS and submitted to the WDNR for each new well. 

 

Figure 9. Geology for borehole (LF-493). Interpretation by WGNHS based on cuttings collected during 
drilling of well on April 12, 2021 (for a different WGNHS project) and borehole geophysical logs (including 
OBI), collected on April 20, 2021. Fm = formation; Mbr = member. 
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November 12, 2024, the USGS-UMWSC surveyed the well using RTN-GPS, completed a slug test 
on both wells to test the well-aquifer connection, and installed pressure transducers to begin 
recording continuous water-level data. The slug tests were both performed using a 1-in.-
diameter, 4-ft-long solid PVC slug. The slug was inserted and removed once per well and the 
water level responded relatively quickly (fig. 10). The slower response of LF-535 is due to the 
tight carbonate aquifer. The slug tests indicate a good connection to both the shallow and deep 
bedrock aquifers. 

 

 

Figure 10. Slug tests performed on wells LF-535 (Panel A) and LF-536 (Panel B) by the USGS-UMWSC on 
November 12, 2024. The rapid response of the water level indicates a good connection to both aquifers. 
Data courtesy of the U.S. Geological Survey. 

A 

B 
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No geophysical logs were collected for well LF-535 or LF-536 due to their 2-in.-diameter PVC 
casing and bentonite seals. WGNHS collected geophysical logs on well LF-493 April 20, 2021, as 
part of a different project. See the above well section for LF-493. 

Suggestions for future work 

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

The USGS-UMWSC plans to apply for funding through the federally funded Climate Response 
Network (CRN) for long-term operation and maintenance costs to add LF-535 to the CRN 
Network Region 7.
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LA-537 (Langlade County, Wisc.) – replaced by LA-1498 

USGS Site Number: 452603089111601 
USGS Site Name: LA-34/10E/13-0537 
WGNHS Well ID: 34000537 
WDNR Well Number: unknown 

Well information 

LA-537 was drilled in September 1981 [1] and completed to a reported total depth of 97 feet 
below land surface (ft bls). A 5-in. hole was drilled to 97 ft bls using a cable tool. A 5-in.-
diameter steel casing was installed to a reported depth of 94 ft bls with a 5-in.-diameter 
stainless screen installed from 94 to 97 feet below land surface (ft bls). The well is located on 
private property in Elcho, Wisc. (fig. 11), and cannot be accessed due to its use as a private 
supply well, complete with a pump. Monitoring began in 1983 [2]. Due to the well’s status as a 
privately owned potable-supply well, the WGLMN/NGWMN management team has decided to 
discontinue monitoring and drill a replacement well on public property. LA-537 was effectively 
replaced in both the WGLMN and NGWMN by LA-1498 in November 2023 [3]. Monitoring of LA-
537 ended in July 2022 as it can no longer be accessed or opened. LA-537 was successfully 
replaced by LA-1498 in November 2023. Historical water-level data can be viewed at: 
https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=452603089111601  

Latitude, longitude: 45°26’03.39”, −89°11’16.39” (NAD83) [2] 
Current land surface datum: 1629.0 feet above mean sea level (NAVD88) [2] 
Hydrologic Unit (USGS Watershed Code): 040302020202 [2] 
Well completed in: USGS national aquifer N100GLCIAL (Sand and gravel aquifers (glaciated 
regions)) and local aquifer 100SDGV (Sand and Gravel Aquifer) [2] 
Casing depth before monitoring discontinued: unknown, pump in well prohibits measuring [3] 

Well depth before monitoring discontinued: unknown, pump in well prohibits measuring [3] 

[1] Well details obtained from 1981 well construction report (form 3300-15) 
[2] Well details obtained from the USGS 
[3] Well details obtained from work completed for this funding opportunity; well casing stick up was 0.47 ft; land surface datum 
was a 1" pipe driven into ground about 10" northeast of well 

 
Documentation for this well is included in appendix 3. 

https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=452603089111601
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Figure 11. Location of well LA-537 (red marker) in Langlade County, Wisc. Site is located on private 
property in southwestern Elcho, Wisc. 

Initial work plan 

This well was initially proposed under objective 5 for well replacement. Work planned to 
include drilling a replacement well nearby in the same aquifer. Prior to discontinuing 
monitoring, work also planned to include concurrent monitoring of the two wells to establish 
an overlapping water-level record. The ability to collect concurrent water levels was assumed to 
be limited due to use of LA-537 as a private potable-supply well. Because LA-537 is a private 
supply well, WGNHS planned to contract with a licensed water well driller to ensure a bacteria-
free sample after discontinuing monitoring and removing the water level measurement 
instrumentation. 

Description of work completed 

WGNHS obtained approval to drill a replacement well for LA-537. When LA-537 was visited for 
this grant period, it was discovered to be inaccessible as the well could not be opened (fig. 12). 
Therefore, concurrent monitoring could not be completed, nor could measurements be 
performed on LA-537. LA-537 was not abandoned due to the landowner wanting to keep the 
well; however, it was removed from both the WGLMN and NGWMN. Monitoring of LA-537 was 
discontinued on July 14, 2022. A replacement well (LA-1498) was drilled in November 2023. 
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Details of the replacement well are presented below. 
 

 

 

 

Figure 12. Panel A, LA-537 before initial visit for this grant period showing poor access due to 
compression fitting with original pump discharge plumbing. Panel B, further modifications on LA-537, 
making it inaccessible. Photos courtesy of U.S. Geological Survey. 
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Suggestions for future work 

LA-537 was dropped from the NGWMN network in Wisconsin in July of 2022; it is no longer 
accessible. Due to use by the well owner, LA-537 was not abandoned. No future work remains.  
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LA-1498 (Langlade County, Wisc.) – replaces LA-537 

USGS Site Number: 452610089134101 
USGS Site Name: LA-34/10E/15-1498 
WGNHS Well ID: 34001498 
WDNR Well Number: ABQ837 

Well information 

LA-1498 was drilled as a replacement well for LA-537 in November 2023, by Drews Well Drilling 
Inc. [1] The well is located on Langlade County property at Moccasin Lake Cross Country Ski and 
Snowshoe Trails, approximately 2 miles west of LA-537 in Elcho, Wisc. (fig. 13). The 6-in.-
diameter steel casing has a 3-ft-long screened interval that is open to the local unconsolidated 
sand and gravel aquifer [2]. Monitoring began in June 2024 and the well is currently in good 
condition. 
Water-level data can be viewed at: 
https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=452610089134101  

Latitude, longitude: 45°26’09.71”, −89°13’41.25” (NAD83) [3] 
Current land surface datum: 1749.00 feet above mean sea level (NAVD88) [3] 
Hydrologic Unit (USGS Watershed Code): 040302020202 [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: 141 ft-BTOC (139 ft blsd) [2] 
Current depth of screened interval: 138 to 141 ft-BTOC (136 to 139 ft blsd) [1,2] 

[1] Well details obtained from 2023 well construction report completed by the well driller (form 3300-077A)  
[2] Well details obtained from June 6, 2024 USGS-UMWSC tape-down; ft-BTOC = feet below top of casing; ft blsd = feet below 
land surface datum; well casing stick up is 1.79 ft; land surface datum is a bolt in the well casing 
[3] Well details obtained from the USGS 
 

Documentation for this well is included in appendix 3. 

https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=452610089134101
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(see figure on previous page) Figure 13. Panel A, location of well LA-1498 (larger red marker) in Langlade 
County, Wisc. LA-1498 replaced LA-537 (smaller red marker), which is approximately 2 miles east of LA-
1498. Panel B, LA-1498 (red marker) is located at Moccasin Lake Cross Country Ski and Snowshoe Trails, 
approximately 2.2 miles west of Elcho, Wisc. 

Initial work plan 

LA-1498 was originally proposed under objective 5 for well drilling. Work planned to include 
drilling the well to replace LA-537, constructing the well as similarly as possible to LA-537 in the 
same aquifer. The plan of work for this site also included a slug test to evaluate the well-aquifer 
connection. Borehole cuttings were planned to be collected, processed, used to generate a 
lithologic log, and archived at the WGNHS Research Collections and Education Center (Core 
Repository) in Mount Horeb, Wisc. Concurrent operation of LA-537 and its replacement was 
also planned to establish an overlapping water-level record. 

Description of work completed 

In 2022, the WGNHS worked closely with the Langlade County Forest Administrator to identify 
potential well drilling sites. In March 2023, the WGNHS obtained permission to drill the 
replacement well on Langlade County property at Moccasin Lake Cross Country Ski and 
Snowshoe Trails and obtained a land-access agreement.  

Drilling of replacement well LA-1498 was completed on November 30, 2023, by Drews Well 
Drilling Inc. in compliance with Wisconsin Administrative Code NR812 (fig. 14). Using dual 
rotary, a 6-in.-diameter borehole was drilled to a total depth of approximately 139 ft blsd. A 6-
in.-diameter steel casing was installed to a reported depth of 136 ft blsd, below which 3 ft of 5-
in.-diameter slotted steel was installed to 139 ft blsd with a rubber seal between the screen and 
casing. 

Drill cuttings were collected every 5 ft and used to generate a lithologic description of the well 
borehole (see soil boring log 4400-122 completed by WGNHS). Cuttings were archived at the 
WGNHS Research Collections and Education Center (Core Repository) in Mount Horeb, Wisc. 
Most of the borehole consists of sand and gravel, with clay and fine sand in the lower 20 ft. 

LA-1498 was developed by the well driller after the well was completed on November 30, 2023, 
using a test pump method (see WCR form 3300-077A completed by the well driller). To fulfill 
reporting requirements the WCR was submitted to WDNR by the well driller. 

The well was fixed with a locking, protective, steel wellhead, and two protective bollards were 
installed around it (fig. 14b). 

No geophysical logs were collected for well LA-1498 due to its construction into unconsolidated 
glacial material.  
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Figure 14. Panel A, simplified well construction diagram for LA-1498. The diagram is not to scale. Panel 
B, newly completed well LA-1498 with locking wellhead protector and two protective bollards. Orange 
reel and attached slug shown in the foreground. Photo courtesy of USGS-UMWSC. 

 
June 6, 2024, 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 3-in.-diameter, 5-ft-long solid PVC slug. 
The slug was inserted and removed several times, and the water level responded quickly every 
time (fig. 15), indicating a good connection to the unconsolidated aquifer. 
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Figure 15. Slug test performed on well LA-1498 by the USGS-UMWSC on June 6, 2024. The rapid response 
of the water level indicates a good connection to the aquifer. Data courtesy of the U.S. Geological Survey. 

Monitoring for LA-1498 began June 6, 2024. Concurrent water-level data with LA-537 were not 
collected, as LA-537 was dropped from the NGWMN/WGLMN in July of 2022. 

WGNHS and WDNR plan to install an educational sign at this site, similar to at well PT-1821; see 
work completed section for well PT-1821. 

Suggestions for future work 

LA-1498 successfully replaced LA-537. No future work is anticipated for this well except for 
routine monitoring and maintenance by the USGS-UMWSC.  
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MT-07 (Marinette County, Wisc.) – replaced by MT-488 

USGS Site Number: 453816087590101 
USGS Site Name: MT-37/20E/34-0007 
WGNHS Well ID: 38000007 
WDNR Well Number: unknown 

Well information 

MT-07 was drilled by an unknown driller in November 1938 on private property in Pembine, 
Wisc. [1]. No well construction reports have been found for this well and very little is known 
about the construction. Based on historical USGS records and a well evaluation study by the 
WGNHS and USGS in the mid-1990s [1,2], described in a 1996 report (Dunning and others, 1996), 
the well likely was completed with an 8-in.-diameter casing with an open end that extended to 
33 feet below land surface (ft bls). The 1996 report (Dunning and others, 1996) determined that 
MT-07 was poorly connected to the surrounding aquifer based on slug testing. Based on this 
evaluation, the WGNHS obtained funding to install a replacement well, which was drilled in 
June 2000 on the same private land within 5 ft of the original well (fig. 16). A basic diagram of 
the replacement well (including mention of geology encountered) is also included in the report 
by Batten and others (2000). This new well was assigned the same well name (MT-07) and 
completed to a reported total depth of 33 feet below land surface datum (ft blsd) [3]. A 4-in.-
diameter PVC casing was set to a reported depth of 28 ft blsd with a screened interval from 28 
to 33 ft blsd, open to the local sand and gravel aquifer. Including both wells, water-level 
monitoring has occurred at this site since March 1939 [1], representing one of the longest 
records in the WGLMN. Monitoring ended in May 2021 due to loss of access to the well and 
deterioration of the wellhead [4]. MT-07 was successfully replaced by MT-488 in November 
2023. Historical water-level data can be viewed at: 
https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=453816087590101 

Latitude, longitude: 45°38’14.62”, −87°59’01.21” (NAD83) [4] 
Current land surface datum: 969.3 feet above mean sea level (NAVD88) [4] 
Hydrologic Unit (USGS Watershed Code): 04030108 [4] 
Well completed in: USGS national aquifer N100GLCIAL (Sand and gravel aquifers (glaciated 
regions)) and local aquifer 110SANDP (Sand (Holocene and/or Pleistocene)) [3,4] 
Last known well depth (2020): 36.8 ft-BTOC (33.95 ft blsd) [4] 
Current depth of screened interval: unknown, well is inaccessible, originally 28 to 33 ft blsd [3, 4] 

[1] Well details obtained from historical scanned documents; no WCR was found for MT-07 
[2] Well details obtained from historical geophysical logs published in Dunning and others (1996) 
[3] Well details obtained from well construction diagram published in Batten and others (2000) 

[4] Well details obtained from the USGS; ft-BTOC = feet below top of casing; ft blsd = feet below land surface datum; stick up of 

redrilled MT-07 was 2.8 ft; land surface datum was a 1" capped pipe driven into ground at base of well 

 

Documentation for this well is included in appendix 4. 

https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=453816087590101
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Figure 16. Location of well MT-07 (red marker) in Marinette County, Wisc. Site is located on private 
property along U.S. Highway 141 in Pembine, Wisc., approximately 0.25 miles west of County Road R. 

Initial work plan 

MT-07 was initially proposed under objective 5 for well replacement. Due to wellhead 
deterioration, inaccessibility, and concern for the future sustainability of this site, WGNHS 
planned to drill a replacement well nearby in the same aquifer to ensure a continued 
monitoring record for this important site. Prior to the abandonment of MT-07, concurrent 
operation of MT-07 and its replacement was also planned. 

Description of work completed 

WGNHS obtained approval to drill a replacement well for MT-07. No work could be completed 
on MT-07 due to the well no longer being accessible. Monitoring ended on May 7, 2021. This 
loss of access prevented concurrent monitoring and abandonment of MT-07. A replacement 
well (MT-488) was drilled on November 13, 2023. Details of the replacement well are presented 
below. 
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Suggestions for future work 

MT-07 was dropped from the NGWMN network in Wisconsin in May of 2021; it is no longer 
accessible. No future work remains.  
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MT-488 (Marinette County, Wisc.) – replaces MT-07 

USGS Site Number: 453657087594101 
USGS Site Name: MT-36/20E/03-0488 
WGNHS Well ID: 38000488 
WDNR Well Number: WB812 

Well information 

MT-488 was drilled as a replacement well for MT-07 on November 13, 2023, by ECS Midwest, 
LLC [1]. The well is located on property owned by the WDNR in Pembine, Wisc. (fig. 17). The 2-
in.-diameter PVC casing has a 15-ft screened interval open to the local unconsolidated sand and 
gravel aquifer [1]. Monitoring began on June 6, 2024 [2] and the well is currently in good 
condition. Water-level data can be viewed at: 
https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=453657087594101 
 
Latitude, longitude: 45°36’57.05”, −87°59'40.51” (NAD83) [2] 
Land surface datum: 974.01 feet above mean sea level (NAVD88) [2] 
Hydrologic Unit (USGS Watershed Code): 040301080606 [2] 
Well completed in: USGS national aquifer N100GLCIAL (Sand and gravel aquifers (glaciated 
regions)) and local aquifer 110SANDP (Sand (Holocene and/or Pleistocene)) [2] 
Current well depth: 39 ft-BTOC (36 ft blsd) [1,3] 
Current depth of screened interval: 24 to 39 ft-BTOC (21 to 36 ft blsd) [1,3] 
 

[1] Well details obtained from 2023 well construction report completed by WGNHS (form 4400-113A) 
[2] Well details obtained from the USGS 
[3] Well details obtained from June 6, 2024 USGS-UMWSC tape-down; ft-BTOC = feet below top of casing; ft blsd = feet below 
land surface datum; well casing stick up is 2.83 ft; land surface datum is a rebar at base of well  
 

Documentation for this well is included in appendix 4. 
 

https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=453657087594101
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Figure 17. Panel A, location of well MT-488 (larger red marker) in Marinette County, Wisc. MT-488 
replaced MT-07 (smaller red marker), which is approximately 1.6 miles northeast of MT-488. Panel B, 
MT-488 (red marker) is located near the Pembine Ranger Station on property owned by the WDNR in the 
Town of Pembine, Wisc. 

Initial work plan 

This well was initially proposed under objective 5 for well drilling. Work planned to include 
drilling a replacement well for MT-07, constructed as similarly as possible to MT-07 into the 
same aquifer system. The plan of work for this site also included characterization of the 
replacement well with a slug test to evaluate the well-aquifer connection. Borehole cuttings 
were planned to be collected, processed, used to generate a lithologic log, and archived at the 
WGNHS Research Collections and Education Center (Core Repository) in Mount Horeb, Wisc. 
Concurrent operation of MT-07 and its replacement was also planned to establish an 
overlapping water-level record. 

Description of work completed 

WGNHS worked with WDNR and USGS to find a suitable location to drill a replacement well for 
MT-07. In early 2023, a draft land access agreement was established to drill a new well at the 
WDNR Pembine Ranger Station. On November 13, 2023, ECS Midwest LLC completed the 
drilling of MT-488 in compliance with Wisconsin Administrative Code NR141. Using a hollow 
stem auger, an 8.4-in.-diameter borehole was drilled to a total depth of 36 ft blsd. Drill cuttings 
were collected every 5 ft using a split spoon method and used to generate a lithologic 
description of the well borehole (see soil boring log 4400-122 completed by WGNHS). Cuttings 
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were archived at the WGNHS Research Collections and Education Center (Core Repository) in 
Mount Horeb, Wisc. The entire borehole primarily consists of glacial outwash material. The 
glacial outwash material is composed of fine to coarse, poorly sorted sand with trace gravel to 
cobbles.  

A 2-in.-diameter PVC casing was subsequently installed to a total depth of 21 ft blsd, below 
which a 15-ft-long schedule 40 PVC screen was installed from 21 to 36 ft blsd, open to the local 
unconsolidated glacial sand and gravel aquifer. The screened interval was filter-packed with #40 
red flint and #15 red flint, then sealed with bentonite and finished with a locking protective well 
cover (fig. 18). 

MT-488 was developed on November 13, 2023, using a surge block with bailer, and pumped for 
90 minutes, after which the water ran clear. To fulfill reporting requirements with the WDNR, a 
well construction form 4400-113A, soil boring log 4400-122, and monitoring well development 
form 4400-113B were completed by the WGNHS and submitted to the WDNR. 
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Figure 18. Panel A, simplified well construction diagram for MT-488. The diagram is not to scale. Panel B, 
newly completed well MT-488 with locking wellhead protector. Photo courtesy of USGS-UMWSC. 

The WGNHS did not collect geophysical logs or an optical borehole image because MT-488 was 
completed with a 2-in.-diameter PVC casing and bentonite seal. 

On June 6, 2024, the USGS-UMWSC surveyed MT-488 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 3/8-in.-diameter, 5-ft-long solid cylindrical PVC slug. 
The slug was inserted and removed three times and each time, the water column was quickly 
displaced by approximately 1 ft and recovered quickly (fig. 19). These results indicate a good 
connection to the local unconsolidated aquifer. 

 
Figure 19. Slug test performed on well MT-488 by the USGS-UMWSC on June 6, 2024. The rapid response 
of the water level indicates a good connection to the aquifer. Data courtesy of the U.S. Geological Survey. 

Monitoring of MT-488 began June 6, 2024. Concurrent monitoring of MT-488 and MT-07 could 
not be completed due to MT-07 no longer being accessible, and monitoring on MT-07 ended 
May 7, 2021. 

 
Suggestions for future work 

MT-488 successfully replaced MT-07. No future work is anticipated for this well except for 
routine monitoring and maintenance by the USGS-UMWSC.  
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MO-17 (Monroe County, Wisc.) – replaced by MO-334 

USGS Site Number: 440026090390101 
USGS Site Name: MO-18/02W/29-0017 
WGNHS Well ID: 42000017 
WDNR Well Number: None 

Well information 

MO-17 well was drilled in a wooded area on U.S. Army property (fig. 20) by M. F. Baley in 1940  
[1] to a reported total depth of 192 feet below land surface (ft bls) to supply water for Fort 
McCoy [2]. The 1940 lithologic log reports the well depth to be 190 ft bls; however, USGS 
measurements and work done for the most recent well evaluation indicate the well was drilled 
to 192 ft bls. A 10-in.-diameter steel casing was installed in the 10-in.-diameter borehole to a 
reported total depth of 109 ft bls [1]. Some older records report a 9-in.-diameter casing; 
however, this is incorrect. Below the casing, the borehole was left open to the sandstone 
bedrock aquifer. As part of USGS-NGWMN Award #G18AC00069, WGNHS evaluated this well, 
found MO-17 to have a poor aquifer connection, and ultimately ended up recommending the 
well be replaced (Bremmer and others, 2022). Since then, the USGS-UMWSC has reported 
unexplained jumps in the water levels, providing further evidence of poor aquifer response [3]. 
Monitoring began in 1950 [3] and ended March 13, 2025. MO-17 was successfully replaced by 
MO-334 in July 2024. Historical water-level data can be viewed at: 
https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=440026090390101 

Latitude, longitude: 44°00’25.40”, −90°39’01.81” (NAD83) [2] 
Current land surface datum: 905.5 feet above mean sea level (NAVD88) [2] 
Hydrologic Unit (USGS Watershed Code): 07040006 [2] 
Well completed in: USGS national aquifer S300CAMORD (Cambrian-Ordovician aquifer system) 
and local aquifer 300SNDSA (Sandstone Aquifer) [2] 
Last known well depth: 191.5 ft-BTOC (191 ft blsd) [4] 
Last known casing depth: 109 ft-BTOC (108.5 ft blsd) [4] 

[1] Well details obtained from 1940 lithologic log; no WCR was found for MO-17 
[2] Well details obtained from 1949 USGS well schedule 
[3] Well details obtained from USGS  
[4] Well details obtained from Bremmer and others (2022); ft-BTOC = feet below top of casing; ft blsd = feet below land surface 
datum; well casing stick up is 0.52 ft; land surface datum is 1.5-inch pipe in ground, 1 inch north of well 

 

Documentation for this well is included in appendix 5. Historical records for this well can be 
found in appendix 14 of Bremmer and others (2022). 

https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=440026090390101
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Figure 20. Location of well MO-17 (red marker). The site is located on Fort McCoy U.S. Army property 
approximately 135 ft south of State Highway 21 and 540 ft east of X Rd between Tomah and Fort McCoy, 
Wisc. 

Initial work plan 

This well was initially proposed under objective 5 for well replacement. A previous evaluation 
by the WGNHS in 2019–2020, as part of USGS-NGWMN Award # G18AC00069, determined that 
the well is severely compromised and inaccessible for redevelopment or service due to the 
encroachment of trees and should be replaced (Bremmer and others, 2022). While the well 
depth is reportedly 191 ft blsd, the borehole video camera entered soft muck (most likely 
accumulated biofoul sediment) at a depth of 108 ft blsd and was obstructed at 124 ft blsd.  

The USGS-UMWSC has recently reported unexplained jumps in the water levels, providing 
further evidence of poor aquifer response and a need for well replacement. Due to the overall 
deterioration of the well, inability to access for redevelopment, and inconsistent water-level 
measurements, work planned to include drilling a replacement well nearby in the same aquifer. 
Prior to abandonment of MO-17, concurrent operation of MO-17 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 MO-17 and continue monitoring at 
this site until appropriate concurrent water level data were collected. The replacement well 
(MO-334) was drilled in July 2024. Details of the replacement well are presented below. 
Continuous monitoring of MO-17 ended on March 13, 2025. MO-17 was filled, sealed, and 
abandoned in early July 2025 by Nelson Plumbing and Electric Inc. using 97 bags of bentonite 
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chips. The steal casing could not be cut off below grade due to a buried culvert that surrounds 
the well, it was cut off at land surface and filled with concrete.  A fill and seal report (form 3300-
005) was completed by Nelson Plumbing and Electric Inc., modified by the WGNHS, and sent to 
the WDNR. 

Suggestions for future work 

MO-17 was replaced in July 2024 and dropped from the NGWMN network in Wisconsin in 
March 2025 and abandoned in July 2025. No future work remains at this site.  
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MO-334 (Monroe County, Wisc.) – replaces MO-17 

USGS Site Number: 440434090365701 
USGS Site Name: MO-19/02W/33-0334 
WGNHS Well ID: 42000334 
WDNR Well Number: ABW587 

Well information 

MO-334 was drilled as a replacement well for MO-17 on July 30, 2024, by Nelson’s Plumbing 
and Electric Inc. [1] The well is located on public property owned by the WDNR south of County 
Highway E in Grant, Wisc. (fig. 21). Below the 6-in.-diameter steel casing, the borehole is open 
to the local bedrock sandstone aquifer [1]. Monitoring began September 10, 2024, [2] and the 
well is currently in good condition. Water-level data can be viewed at: 
https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=440434090365701 

Latitude, longitude: 44°04’33.84”, −90°36’56.96” (NAD83) [2] 
Current land surface datum: 1023.06 feet above mean sea level (NAVD88) [2] 
Hydrologic Unit (USGS Watershed Code): 070400060202 [2] 
Well completed in: USGS national aquifer S300CAMORD (Cambrian-Ordovician aquifer system) 
and local aquifer 372EKMD (Elk Mound Group Aquifer) [2] 
Current well depth: 208 ft-BTOC (205 ft blsd) [1,3] 
Current casing depth: 61 ft-BTOC (58 ft blsd) [1,3] 

[1] Well details obtained from 2024 well construction report completed by the well driller (form 3300-077A)  
[2] Well details obtained from the USGS 
[3] Well details obtained from work completed for this funding opportunity. Casing interpreted from August 14, 2024, WGNHS 
geophysical logs; well depth interpreted from 8/17/24 WGNHS geophysical logs and September 10, 2024, USGS-UMWSC tape-
down; ft-BTOC = feet below top of casing; ft blsd = feet below land surface datum; well casing stick up is 3.13 ft; land surface 
datum is bolt inside of casing 

 

Documentation for this well is included in appendix 5. 
 
Geophysical logs collected on August 14, 2024, for this grant period can be viewed and 
downloaded from: https://data.wgnhs.wisc.edu/data-viewer/view/42000334 

https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=440434090365701
https://data.wgnhs.wisc.edu/data-viewer/view/42000334
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Figure 21. Location of well MO-334 (red marker). The site is located approximately 174 ft from County 
Highway E, 5 miles northeast of Fort McCoy, in Grant, Wisc. 

Initial work plan 

This well was originally proposed under objective 5 for well drilling. Work planned to include 
drilling the well to replace MO-17, constructing the well nearby, as similarly as possible to MO-
17, and in the same aquifer. 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 lithologic log, and archived at the WGNHS Research Collections 
and Education Center (Core Repository) in Mount Horeb, Wisc. Concurrent operation of MO-17 
and its replacement was also planned to establish an overlapping water-level record. 

Description of work completed 

WGNHS worked with WDNR and USGS to find a suitable location to drill a replacement well for 
MO-17. In early 2023, a draft land access agreement was established to drill a new well on 
WDNR property near County Highway E in Grant, Wisc., approximately 5 miles NNE of MO-17. 
On November 30, 2024, Nelson’s Plumbing and Electric Inc. completed the drilling of MO-334 in 
compliance with Wisconsin Administrative Code NR182 (fig. 22). 
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Figure 22. Panel A, simplified well construction diagram for MO-334. The diagram is not to scale. Panel 
B, newly completed well MO-334 with locking wellhead protector and two protective bollards. 

Using mud rotary, a 10-in.-diameter borehole was drilled to a total depth of 58 feet below land 
surface datum (ft blsd), and a 6-in.-diameter steel casing was sealed into the borehole to a total 
depth of 58 ft blsd using neat cement. A 3.13 ft casing stick up was left above grade. A 6-in.-
diameter borehole was subsequently drilled to a total depth of 205 ft blsd. Below the steel 
casing, the borehole is left open to the local sandstone bedrock aquifer. 

Drill cuttings were collected every 5 ft and used to generate a lithologic description of the well 
borehole (see WCR from driller and soil boring from 4400-122 completed by WGNHS). Cuttings 
were archived at the WGNHS Research Collections and Education Center (Core Repository) in 
Mount Horeb, Wisc. All bedrock cuttings collected were sandstone. 

MO-334 was developed by the well driller after the well was completed on November 30, 2024, 
using an airlift method to pump the well for an hour (WCR form 3300-077A). The well was fixed 
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with a locking, protective, steel wellhead and two protective bollards were installed around the 
well. To fulfill reporting requirements, the WCR was submitted by the well driller to the WDNR. 

On August 14, 2024, the WGNHS completed geophysical logging and collected an optical 
borehole image (OBI): https://data.wgnhs.wisc.edu/data-viewer/view/42000334. A borehole 
video was not collected due to technical issues with the borehole video logger at the time of 
geophysical logging. The OBI shows that the casing is in good condition and is well seated into 
bedrock. It also confirms a casing depth of 58 ft blsd (61 ft below top of casing). Both the 
geophysical logs and the OBI show sandstone bedrock and multiple horizontal and steeply 
west-dipping fractures throughout the entire open interval of the borehole. Preliminary analysis 
indicates that the sandstone aquifer is Cambrian in age and is part of the Elk Mound Group; 
further subdivision of the geologic units is beyond the scope of this work. 

September 10, 2024, the USGS-UMWSC surveyed MO-334 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 3-in.-diameter, 5-ft-long solid 
cylindrical PVC slug. The slug was inserted and removed four times. Each time, the water 
column was quickly displaced by approximately 1 ft and recovered quickly (fig. 23). The 
oscillatory response of the water column is likely due to the rapidly responding well coupled to 
a very transmissive aquifer. These results indicate a good connection to the local 
unconsolidated aquifer. 

 

Figure 23. Slug test performed on well MO-334 by the USGS-UMWSC on September 10, 2024. The rapid 
response of the water level indicates a good connection to the aquifer. During the second slug removal 
and third insertion, the slug likely got hung up on the transducer, generating abnormal-appearing water 
level responses. Data courtesy of the U.S. Geological Survey. 

Monitoring of MO-334 began September 10, 2024, and concurrent water-level data were 
collected with well MO-17 until March 13, 2025 (fig. 24). 

https://data.wgnhs.wisc.edu/data-viewer/view/42000334
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Figure 24. Concurrently recorded water levels for MO-17 and its replacement well, MO-334, between 
September 10, 2024, and March 13, 2025. Accounting for land surface datum of MO-17 (905.5 ft msl 
(mean sea level)) and MO-334 (1023.06 ft msl), the difference in water level elevation between the two 
wells averages 111.13 ft over this period. Note that MO-17 was compromised over the duration and not 
well-connected to the aquifer. Data courtesy of the U.S. Geological Survey. 

Concurrent monitoring shows that the response trend for replacement well MO-334 closely 
resembles the general trend of well MO-17, despite MO-17 remaining compromised over the 
duration of the concurrent monitoring period. The average difference in water level elevations 
(after accounting for the difference in datum elevations of the wells) is 111.13 ft over the 
duration of concurrent monitoring. Based on these results, MO-334 provides excellent data 
continuity that can be combined with historical records for MO-17. 
 

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, 2022–2024 

 

WISCONSIN GEOLOGICAL AND NATURAL HISTORY SURVEY | OPEN-FILE REPORT 2025–03  57 

PT-276 (Portage County, Wisc.) – replaced by PT-1821 

USGS Site Number: 442810089194501 
USGS Site Name: PT-23/10E/18-0276 
WGNHS Well ID: 50000276 
WDNR Well Number: unknown 

Well information 

PT-276 was drilled in July 1958 in Lake Emily County Park on the north side of Lake Emily (fig. 
25) by CF Berkstresse & Hanes [1]. The well was completed to a reported total depth of 
approximately 17.4 feet below land surface (ft bls). A 1.25-in.-diameter casing was installed to a 
reported depth of approximately 16 ft bls, below which a screen was installed connecting the 
well to the local sand and gravel aquifer. The screened interval was likely 1.5 ft in length [1]; 
however, historical documents that date after the 1967 USGS well schedule note a 1-ft 

screened interval [2]. Monitoring began in 1958 [1]. Since PT-276 was drilled, water levels have 

exceeded land surface and the well casing several times. Additionally, ice has heaved the 
ground surface, affecting the well elevation [2,3]. In 2021, a wellhead extension was temporarily 
installed [3]. Due to continued freezing of the well and rises in water level, PT-276 was 
successfully replaced by PT-1821 in June 2023 and monitoring ended April 12, 2024 [4]. 
Historical water-level data can be viewed at: 
https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=442810089194501  

Latitude, longitude: 44°28’15.07”, −89°19’58.87” (NAD83) [3] 
Current land surface datum: 1092.4 feet above mean sea level (NAVD88) [3] 
Hydrologic Unit (USGS Watershed Code): 04030202 [3] 
Well completed in: USGS national aquifer N100GLCIAL (Sand and gravel aquifers (glaciated 
regions)) and local aquifer 110SANDP (Sand (Holocene and/or Pleistocene)) [3] 
Last measured well depth: 20.7 ft-BTOC (17.6 ft blsd) [3] 
Last known screened interval depth: 19.05 to 20.55 ft-BTOC (16 to 17.5 ft blsd) [3] 

[1] Well details obtained from 1967 USGS well schedule; no WCR was found for PT-276 
[2] Well details obtained from historical scanned documents 

[3] Well details obtained from the USGS; ft-BTOC = feet below top of casing; ft blsd = feet below land surface datum; original well 

casing stick up is 2.30 ft, casing stick up changed multiple times since originally constructed; last known measurement had a 
casing stick up of 3.05 ft and lsd was a 1.5” pipe pounded into ground 1 ft west of well 
[4] Well details obtained from work completed for this funding opportunity 

 
Documentation for this well is included in appendix 6. 

https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=442810089194501
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Figure 25. Location of well PT-276 (red marker). The site is located on a beach on the north side of Lake 
Emily in Lake Emily County Park, Portage County, Wisc., approximately 250 ft southwest of Park Dr.  

Initial work plan 

This well was initially proposed under objective 5 for well replacement. Due to continual 
disruption of the water level records from rising groundwater/lake levels above the well, and 
continual changes in the land’s surface datum due to freeze-thaw ground heaving, work 
planned to include drilling a replacement well nearby in the same aquifer. Prior to the 
abandonment of PT-276, concurrent operation of PT-276 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 PT-276 and to continue monitoring at 
this site until appropriate concurrent water level data are collected to establish an adequate 
replacement.  

The replacement well PT-1821 was drilled in June 2023. Details of the replacement well are 
presented below. PT-276 and PT-1821 were monitored concurrently for approximately 9 
months. Monitoring of PT-276 ended April 12, 2024, and the well was removed from the 
NGWMN. PT-276 was filled, sealed, and abandoned on April 17, 2025, by the USGS-UMWSC, 
using bentonite pellets. The steel casing was cut off 2 ft below land surface and the protective 
well casing cover was removed. A well fill and seal report (form 3300-005) was completed by 
the WGNHS and sent to the WDNR. 
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Suggestions for future work 

PT-276 was replaced in June 2023, dropped from the NGWMN network in April 2024, and 
abandoned in April 2025. No future work remains.  
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PT-1821 (Portage County, Wisc.) – replaces PT-276 

USGS Site Number: 442808089193501 
USGS Site Name: PT-23/10E/18-1821 
WGNHS Well ID: 50001821 
WDNR Well Number: VQ859 

Well information 

PT-1821 was drilled as a replacement well for PT-276 on June 19, 2023, by On-site 
Environmental Services LLC [1]. The well is located in Lake Emily County Park on the east side of 
Lake Emily (fig. 26). A 2-in.-diameter, 15-ft-long, screened interval is open to the local 
unconsolidated sand and gravel aquifer. Monitoring began July 21, 2023, [2] and the well is 
currently in good condition. Water-level data can be viewed at: 
https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=442808089193501 

Latitude, longitude: 44°28’07.89”, −89°19’34.99” (NAD83) [2] 
Current land surface datum: 1098.82 feet above mean sea level (NAVD88) [2] 
Hydrologic Unit (USGS Watershed Code): 040302021802 [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: 27.7 ft-BTOC (25.5 ft blsd) [3] 
Current depth of screened interval: 12.2 to 27.2 ft-BTOC (10 to 25 ft blsd) [2] 

[1] Well details obtained from 2023 well construction report completed by WGNHS (form 4400-113A)  
[2] Well details obtained from the USGS  
[3] Well details obtained from July 21, 2023, USGS-UMWSC tape-down; ft-BTOC = feet below top of casing; ft blsd = feet below 
land surface datum; well casing stick up is 2.16 ft; land surface datum is a rebar at base of well  

 
Documentation for this well is included in appendix 6. 

https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=442808089193501
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Figure 26. Location of well PT-1821 (larger red marker) in Portage County, Wisc. PT-1821 replaced PT-
276 (smaller red marker), which is approximately 0.35 miles northwest of PT-1821. The site is located 
near a boat ramp on the east side of Lake Emily in Lake Emily County Park, Portage County, Wisc., 
approximately 90 ft west of Lake Dr. 

Initial work plan 

PT-1821 was originally proposed under objective 5 for well drilling. Work planned to include 
drilling the well to replace PT-276, constructing the well nearby, as similarly as possible to PT-
276, and in the same aquifer. The plan of work for this site also included characterization of the 
replacement well with a slug test to evaluate the well-aquifer connection. Borehole cuttings 
were planned to be collected, processed, used to generate a lithologic log (soil boring form 
4400-122), and archived at the WGNHS Research Collections and Education Center (Core 
Repository) in Mount Horeb, Wisc. Concurrent operation of PT-276 and its replacement was 
also planned to establish an overlapping water-level record. 

Description of work completed 

WGNHS worked with WDNR and USGS to find a suitable location to drill a replacement well for 
PT-276. In early 2023, a land access agreement was established to drill a new well at Lake Emily 
in Lake Emily County Park. On June 19, 2023, On-site Environmental Services LLC completed the 
drilling of PT-1821 in compliance with Wisconsin Administrative Code NR141. Using a hollow 
stem auger, an 8.3-in.-diameter borehole was drilled to a total depth of 25.5 ft blsd. Drill 
cuttings were collected every 5 ft and used to generate a lithologic description of the well 
borehole (see WCR form 4400-113A and soil boring form 4400-122 completed by WGNHS). 
Cuttings were archived at the WGNHS Research Collections and Education Center (Core 
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Repository) in Mount Horeb, Wisc. The entire borehole consists primarily of sand and silt with 
minor clay laminations in the lower 5 ft. 

A 2-in.-diameter PVC casing was subsequently installed to a total depth of 10 ft blsd, below 
which a 15-ft-long schedule 40 PVC screen was installed from 10 to 25 ft blsd, open to the local 
unconsolidated glacial aquifer. The screened interval was filter-packed with #40 red flint and 
#15 red flint, then sealed with bentonite and finished with a locking protective well cover (fig. 
27). 

 

 

Figure 27. Panel A, simplified well construction diagram for PT-1821. The diagram is not to scale. Panel 
B, newly completed well PT-1821 with locking wellhead protector and two protective bollards. Photo 
courtesy of USGS-UMWSC. 

PT-1821 was developed on June 19, 2023, using a surge block with bailer, and pumped for 120 
minutes, after which the water ran clear. To fulfill reporting requirements with the WDNR, a 
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well construction form 4400-113A, soil boring log 4400-122, and monitoring well development 
form 4400-113B were completed by the WGNHS and submitted to the WDNR.  

The WGNHS did not collect geophysical logs or an optical borehole image because PT-1821 was 
completed with a 2-in.-diameter PVC casing and bentonite seal. 

On July 21, 2023, the USGS-UMWSC surveyed PT-1821 using RTN-GPS and 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 3/8-in.-diameter, 5-ft-long solid cylindrical PVC slug. 
The slug was inserted and removed three times. Each time, the water column was quickly 
displaced by approximately 2 ft and recovered quickly (fig. 28). These results indicate a good 
connection to the local unconsolidated aquifer. Monitoring of PT-1821 began July 21, 2023.  

 

 

Figure 28. Slug test performed on well PT-1821 by the USGS-UMWSC on July 21, 2023. The rapid 
response of the water level indicates a good connection to the aquifer. Data courtesy of the U.S. 
Geological Survey. 

In 2024, the USGS and WDNR constructed and installed an educational sign next to the 
wellhead (fig. 29). 
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Figure 29. An educational sign installed next to the wellhead (which is located behind the sign in the 
image) of PT-1821. 

 
Concurrent water-level data were collected from wells PT-276 and PT-1821 from July 21, 2023, 
until April 12, 2024 (fig. 30). 
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Figure 30. Concurrently recorded water levels for PT-276 and its replacement well, PT-1821, between July 
21, 2023, and April 12, 2024. Accounting for land surface datum of PT-276 (1092.4 ft msl) and PT-1821 
(1098.82 ft msl), the difference in water level elevation between the two wells averages 2.26 ft over this 
period. Data courtesy of the U.S. Geological Survey. 

Concurrent monitoring shows that the response trend for replacement well PT-1821 closely 
resembles the general trend of well PT-276. The average difference in water level elevations 
(after accounting for the difference in datum elevations of the wells) is 2.26 ft over the duration 
of concurrent monitoring. The data show that PT-1821 responds quicker than PT-276 to 
changes in water level and suggests that PT-276 may have been slightly compromised due to 
blockage(s). Based on these results, PT-1821 provides excellent data continuity that can be 
combined with historical records for PT-276. 

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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Objective 6 wells 
Initial work plan 

For objective 6 (purchase equipment to support continuous water-level data collection), the 
work plan was to purchase vented transducers and associated cables for 16 monitoring wells. 
These equipment purchases were planned in order to either replace older transducers that are 
more than 5 years old at continuous monitoring sites, or upgrade discrete manual-
measurement tape-down sites to continuous monitoring sites. Additionally, we plan to 
purchase one telemetry system to be installed at site PT-1464, effectively converting the site 
from discrete to real-time monitoring. This site is of particular importance because septic tank 
installers routinely use water levels from this well as a benchmark for determining baseline 
water levels for septic tank installations across the state. 

AS-380 

USGS Site Number: 463635090481101 
USGS Site Name: AS-48/04W/25-0380 
WGNHS Well ID: 2000380 
WDNR Well Number: None 

Latitude, longitude: 46°36’34.55”, −90°48’42.12” (NAD83) [1] 
Current land surface datum: 644.4 feet above mean sea level (NAVD88) [1] 
Hydrologic Unit (USGS Watershed Code): 04010301 [1] 
Well completed in: USGS national aquifer N9999OTHER (Other aquifers) and local aquifer 
420BFLD (Bayfield Group – Precambrian sandstone) [1] 
Current well depth: 219 ft-BTOC (217.4 ft blsd) [1] 
Current depth of casing: 113 ft-BTOC (111.4 ft blsd) [1]  

[1] Details obtained from Bremmer and others (2022); 
ft-BTOC = feet below top of casing; ft blsd = feet below land surface datum; well casing stick up is 1.66 ft; land surface datum is 
a bolt in the well casing 

Water-level data can be viewed at: 
https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=463635090481101  

Description of work completed 

The USGS-UMWSC successfully installed a new vented transducer on May 8, 2023, replacing the 
levelogger and barologger that were more than 5 years old. 
 

BN-435 

USGS Site Number: 442859088025801 
USGS Site Name: BN-23/20E/10-0435 
WGNHS Well ID: 5000435 
WDNR Well Number: CB010 

https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=463635090481101
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Latitude, longitude: 44°28’58.60”, −88°02’58.73” (NAD83) [1] 
Current land surface datum: 591.6 feet above mean sea level (NAVD88) [1] 
Hydrologic Unit (USGS Watershed Code): 04030204 [1] 
Well completed in: USGS national aquifer S300CAMORD (Cambrian-Ordovician aquifer system) 
and local aquifer 365GAPV (Galena-Platteville) [1] 
Current well depth: 281.93 ft-BTOC (280 ft blsd) [1] 
Current depth of casing: 41.93 ft-BTOC (40 ft blsd) [1]  

[1] Details obtained from USGS;  
ft-BTOC = feet below top of casing; ft blsd = feet below land surface datum; well casing stick up is 1.93 ft; land surface datum is 
a bolt in the well casing 

Water-level data can be viewed at: 
https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=442859088025801  

Description of work completed 

The USGS-UMWSC successfully installed a new vented transducer on January 22, 2023, 
replacing the levelogger and barologger that were more than 5 years old. 
 

CH-142 

USGS Site Number: 445544091155701 
USGS Site Name: CH-28/07W/17-0142 
WGNHS Well ID: 9000142 
WDNR Well Number: None 

Latitude, longitude: 44°54’38.68”, −91°15’57.24” (NAD83) [1] 
Current land surface datum: 965.8 feet above mean sea level (NAVD88) [1] 
Hydrologic Unit (USGS Watershed Code): 07050005 [1] 
Well completed in: USGS national aquifer S300CAMORD (Cambrian-Ordovician aquifer system) 
and local aquifer 372MNSN (Mount Simon Sandstone) [1] 
Current well depth: 62 ft-BTOC (60.3 ft blsd) [1] 
Current depth of casing: 38 ft-BTOC (36 ft blsd) [1]  

[1] Details obtained from Bremmer and others (2022); 
ft-BTOC = feet below top of casing; ft blsd = feet below land surface datum; well casing stick up is 1.76 ft; land surface datum is 
a bolt in the well casing 

Water-level data can be viewed at: 
https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=445544091155701  

Description of work completed 

The USGS-UMWSC successfully installed a new vented transducer on June 6, 2023, replacing 
the levelogger and barologger that were more than 5 years old. 
 

https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=442859088025801
https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=445544091155701
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DN-1440 

USGS Site Number: 430718089291501 
USGS Site Name: DN-08/08E/36-1440 
WGNHS Well ID: 13001440 
WDNR Well Number: OQ253 

Latitude, longitude: 43°07’17.60”, −89°29’15.13” (NAD83) [1] 
Current land surface datum: 885.1 feet above mean sea level (NAVD88) [1] 
Hydrologic Unit (USGS Watershed Code): 0790002 [1] 
Well completed in: USGS national aquifer S300CAMORD (Cambrian-Ordovician aquifer system) 
and local aquifer 300SNDSA (Sandstone Aquifer) [1] 
Current well depth: 286.79 ft-BTOC (285 ft blsd) [1] 
Current depth of casing: 81.79 ft-BTOC (80 ft blsd) [1] 

[1] Details obtained from USGS; 
ft-BTOC = feet below top of casing; ft blsd = feet below land surface datum; well casing stick up is 1.79 ft; land surface datum is 
a bolt in the well casing 

Water-level data can be viewed at: 
https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=430718089291501  

Description of work completed 

The USGS-UMWSC successfully installed a new vented transducer on April 7, 2023, replacing 
the levelogger and barologger that were more than 5 years old. 
 

DN-6212 

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

Latitude, longitude: 43°04’08.57”, −89°23’45.79” (NAD83) [1] 
Current land surface datum: 858.8 feet above mean sea level (NAVD88) [1] 
Hydrologic Unit (USGS Watershed Code): 07090002 [1] 
Well completed in: USGS national aquifer S300CAMORD (Cambrian-Ordovician aquifer system) 
and local aquifer 300SNDSA (Sandstone Aquifer) [1] 
Current well depth: 97.1 ft-BTOC (94.8 ft blsd) [1] 
Current depth of screened interval: 92.1 to 97.1 ft-BTOC (89.8 to 94.8 ft blsd) [1]  

[1] Details obtained from Bremmer and others (2024); 
ft-BTOC = feet below top of casing; ft blsd = feet below land surface datum; well casing stick up is 2.27 ft; land surface datum is 
a bolt in the steel wellhead cover  

Water-level data can be viewed at: 
https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=430409089234601  

https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=430718089291501
https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=430409089234601
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Description of work completed 

The USGS-UMWSC successfully installed a new vented transducer on Apil 7, 2023, replacing the 
levelogger and barologger that were more than 5 years old. 
 

FR-87 

USGS Site Number: 455620088593901 
USGS Site Name: FR-40/12E/21-0087 
WGNHS Well ID: 21000087 
WDNR Well Number: None 

Latitude, longitude: 45°55’58.6”, −88°59’27.9” (NAD83) [1] 
Current land surface datum: 1750 feet above mean sea level (NAVD88) [1] 
Hydrologic Unit (USGS Watershed Code): 04030108 [1] 
Well completed in: USGS national aquifer N100GLCIAL (Sand and gravel aquifers (glaciated 
regions)) and local aquifer 110QRNR (Quaternary System) [1] 
Current well depth: 101.52 ft-BTOC (101.5 ft blsd) [1] 
Current depth of screened interval: 96.5 to 101.5 ft-BTOC (95.5 to 101.5 ft blsd) [1]  

[1] Details obtained from Bremmer and others (2022); 
ft-BTOC = feet below top of casing; ft blsd = feet below land surface datum; well casing stick up is 0.02 ft; land surface datum is 
a bolt in the well casing 

Water-level data can be viewed at: 
https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=455620088593901  

Description of work completed 

The USGS-UMWSC successfully installed a new vented transducer on April 20, 2023, replacing 
the levelogger and barologger that were more than 5 years old. 
 

LF-57 

USGS Site Number: 423114090161101 
USGS Site Name: LF-01/02E/33-0057 
WGNHS Well ID: 33000057  
WDNR Well Number: None 

Latitude, longitude: 42°31’12.13”, −90°16’11.39” (NAD83) [1] 
Current land surface datum: 999.5 feet above mean sea level (NAVD88) [1] 
Hydrologic Unit (USGS Watershed Code): 07060005 [1] 
Well completed in: USGS national aquifer N400SLRDVN (Silurian-Devonian aquifers) and local 
aquifer 365GLPV (Galena-Platteville) [1] 
Current well depth: 267.51 ft-BTOC (265 ft blsd) [1] 
Current depth of casing: 18.51 ft-BTOC (16 ft blsd) [1]  

https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=455620088593901
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[1] Details obtained from USGS; 
ft-BTOC = feet below top of casing; ft blsd = feet below land surface datum; well casing stick up is 2.51 ft; land surface datum is 
a piece of rebar in ground about 1 ft west of well 

Water-level data can be viewed at: 
https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=423114090161101  

Description of work completed 

The USGS-UMWSC successfully installed a new vented transducer on March 29, 2023, replacing 
the Sutron Shaft encoder that was more than 5 years old. 
 

PT-1464 

USGS Site Number: 442622089302901 
USGS Site Name: PT-23/08E/26-1464 
WGNHS Well ID: 50001464 
WDNR Well Number: PP829 

Latitude, longitude: 44°26’22.49”, −89°30’29.63” (NAD83) [1] 
Current land surface datum: 1093.5 feet above mean sea level (NAVD88) [1] 
Hydrologic Unit (USGS Watershed Code): 07070003 [1] 
Well completed in: USGS national aquifer N100GLCIAL (Sand and gravel aquifers (glaciated 
regions)) and local aquifer 110SDGVP (Sand and Gravel (Holocene and/or Pleistocene)) [1] 
Current well depth: 22.35 ft-BTOC (19 ft blsd) [1] 
Current depth of screened interval: from 12.35 to 22.35 ft-BTOC (9 to 19 ft blsd) [1]  

[1] Details obtained from USGS; 
ft-BTOC = feet below top of casing; ft blsd = feet below land surface datum; well casing stick up is 3.35 ft; land surface datum is 
rebar at base of well 

Water-level data can be viewed at: 
https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=442622089302901  

Description of work completed 

The USGS-UMWSC successfully installed a new vented transducer, datalogger, and cellular 
modem on June 16, 2023, converting the site from discrete to real-time monitoring. 
 

RA-62 

USGS Site Number: 424119088081801 
USGS Site Name: RA-03/20E/28-0062 
WGNHS Well ID: 52000062 
WDNR Well Number: EZ880 

Latitude, longitude: 42°41’19.28”, −88°08’18.87” (NAD83) [1] 
Current land surface datum: 794.0 feet above mean sea level (NAVD88) [1] 

https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=423114090161101
https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=442622089302901
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Hydrologic Unit (USGS Watershed Code): 07120006 [1] 
Well completed in: USGS national aquifer N100GLCIAL (Sand and gravel aquifers (glaciated 
regions)) and local aquifer 110QRNR (Quaternary System) [1] 
Current well depth: 105.4 ft-BTOC (104 ft blsd) [1] 
Current depth of casing: 105.4 ft-BTOC (104 ft blsd), open-ended well [1]  

[1] Details obtained from USGS; 
ft-BTOC = feet below top of casing; ft blsd = feet below land surface datum; well casing stick up is 1.40 ft; land surface datum is 
a bolt in the well casing 

Water-level data can be viewed at: 
https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=424119088081801  

Description of work completed 

The USGS-UMWSC successfully installed a new vented transducer on May 24, 2023, converting 
the monitoring at this site from discrete to continuous. 
 

SK-03 

USGS Site Number: 432100089440001 
USGS Site Name: SK-10/06E/02-0003 
WGNHS Well ID: 57000003 
WDNR Well Number: FD146 

Latitude, longitude: 43°22’42.56”, −89°45’19.14” (NAD83) [1] 
Current land surface datum: 885.8 feet above mean sea level (NAVD88) [1] 
Hydrologic Unit (USGS Watershed Code): 07070005 [1] 
Well completed in: USGS national aquifer S300CAMORD (Cambrian-Ordovician aquifer system) 
and local aquifer 372EKMD (Elk Mound Group) [1] 
Current well depth: 452.88 ft-BTOC (451 ft blsd) [1] 
Current depth of casing: 161.88 ft-BTOC (160 ft blsd) [1]  

[1] Details obtained from USGS; 
ft-BTOC = feet below top of casing; ft blsd = feet below land surface datum; well casing stick up is 1.88 ft; land surface datum is 
top of concrete anchor bolt on southwest corner of concrete pad, painted red 

Water-level data can be viewed at: 
https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=432100089440001  

Description of work completed 

The USGS-UMWSC successfully installed a new vented transducer on May 2, 2023, replacing the 
levelogger and barologger that were more than 5 years old. 
 

https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=424119088081801
https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=432100089440001
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TA-01 

USGS Site Number: 450947090483902 
USGS Site Name: TA-31/04W/13-0001 
WGNHS Well ID: 61000001 
WDNR Well Number: None 

Latitude, longitude: 45°09’47.20”, −90°48’40.84” (NAD83) [1] 
Current land surface datum: 1209.0 feet above mean sea level (NAVD88) [1] 
Hydrologic Unit (USGS Watershed Code): 07050005 [1] 
Well completed in: USGS national aquifer N100GLCIAL (Sand and gravel aquifers (glaciated 
regions)) and local aquifer 110QRNR (Quaternary System) [1] 
Current well depth: 26.5 ft-BTOC (24.4 ft blsd) [1] 
Current depth of screened interval: between 15.05 to 20.05 (between 13 and 18 ft blsd) [1]  

[1] Details obtained from Bremmer and others (2022); 
ft-BTOC = feet below top of casing; ft blsd = feet below land surface datum; well casing stick up is 2.05 ft; land surface datum is 
a bolt level with bottom of well casing 

Water-level data can be viewed at: 
https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=450947090483902  

Description of work completed 

The USGS-UMWSC successfully installed a new vented transducer on May 1, 2023, replacing the 
levelogger and barologger that were more than 5 years old.  

In January 2025, TA-01 was replaced by an existing well, TA-217, in the NGWMN at the request 
of the WDNR. TA-01 appeared to be in poor connection with the surrounding aquifer and was 
responding to surface water flow in a nearby stream. TA-217 is approximately 14.5 miles 
northeast of TA-01 and is well connected to the local sand and gravel aquifer, continuing to 
record groundwater levels.  
 

TR-71 

USGS Site Number: 441743091153101 
USGS Site Name: TR-21/07W/17-0071 
WGNHS Well ID: 62000071 
WDNR Well Number: None 

Latitude, longitude: 44°17’43.66”, −91°15’31.18” (NAD83) [1] 
Current land surface datum: 885.7 feet above mean sea level (NAVD88) [1] 
Hydrologic Unit (USGS Watershed Code): 07040003 [1] 
Well completed in: USGS national aquifer S300CAMORD (Cambrian-Ordovician aquifer system) 
and local aquifer 370CMBR (Cambrian system) [1] 
Current well depth: 80.1 ft-BTOC (78.5 ft blsd) [1] 
Current depth of casing: 42 ft-BTOC (40.4 ft blsd) [1]  

https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=450947090483902
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[1] Details obtained from Bremmer and others (2022); 
ft-BTOC = feet below top of casing; ft blsd = feet below land surface datum; well casing stick up is 1.65 ft; land surface datum is 
a chiseled mark in concrete at base of well 

Water-level data can be viewed at: 
https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=441743091153101  

Description of work completed 

The USGS-UMWSC successfully installed a new vented transducer on September 12, 2023, 
replacing the levelogger and barologger that were more than 5 years old. 
 

WW-09 

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

Latitude, longitude: 42°40’04.10”, −88°44’04.56” (NAD83) [1] 
Current land surface datum: 967.5 feet above mean sea level (NAVD88) [1] 
Hydrologic Unit (USGS Watershed Code): 07090001 [1] 
Well completed in: USGS national aquifer N400SLRDVN (Silurian-Devonian aquifer system) and 
local aquifer 365SNNP (Sinnipee Group Aquifer) [1] 
Current well depth: 258 ft-BTOC (258 ft blsd) [1] 
Current depth of casing: 199.7 ft-BTOC (199.7 ft blsd) [1]  

[1] Details obtained from Bremmer and others (2024); 
ft-BTOC = feet below top of casing; ft blsd = feet below land surface datum; well casing stick up is 0.01 ft; land surface datum is 
1.5” pipe sticking up from ground at base of well; pipe has external threading 

Water-level data can be viewed at: 
https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=424004088440601  

Description of work completed 

The USGS-UMWSC successfully installed a new vented transducer on May 24, 2023, converting 
the monitoring at this site from discrete to continuous. 
 

WB-48 

USGS Site Number: 460039091500101 
USGS Site Name: WB-41/12W/26-0048 
WGNHS Well ID: 66000048 
WDNR Well Number: None 

Latitude, longitude: 46°00’37.70”, −91°50’03.13” (NAD83) [1] 
Current land surface datum: 1091.6 feet above mean sea level (NAVD88) [1] 

https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=441743091153101
https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=424004088440601


Wisconsin Groundwater-Level Monitoring Network Improvements, 2022–2024 

 

WISCONSIN GEOLOGICAL AND NATURAL HISTORY SURVEY | OPEN-FILE REPORT 2025–03  74 

Hydrologic Unit (USGS Watershed Code): 07030002 [1] 
Well completed in: USGS national aquifer N100GLCIAL (Sand and gravel aquifers (glaciated 
regions)) and local aquifer 110QRNR (Quaternary System) [1] 
Current well depth: 91.55 ft-BTOC (87 ft blsd) [1] 
Current depth of screened interval: from 88.55 to 91.55 ft-BTOC (84 to 87 ft blsd) [1]  
Principal Aquifer: N100GLCIAL 

[1] Details obtained from USGS; 
ft-BTOC = feet below top of casing; ft blsd = feet below land surface datum; well casing stick up is 4.55 ft; land surface datum is 
lip at base of casing about level with ground surface 

Water-level data can be viewed at: 
https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=460039091500101  

Description of work completed 

The USGS-UMWSC successfully installed a new vented transducer on July 25, 2023, replacing 
the levelogger and barologger that were more than 5 years old. 
 

WK-31 

USGS Site Number: 425535088131701 
USGS Site Name: WK-05/19E/02-0031 
WGNHS Well ID: 68000031 
WDNR Well Number: None 

Latitude, longitude: 42°55’35.76”, −88°13’18.33” (NAD83) [1] 
Current land surface datum: 975.3 feet above mean sea level (NAVD88) [1] 
Hydrologic Unit (USGS Watershed Code): 07120006 [1] 
Well completed in: USGS national aquifer N400SLRDVN (Silurian-Devonian aquifers) and local 
aquifer 355NGRN (Niagaran Series) [1] 
Current well depth: 499 ft-BTOC (498 ft blsd) [1] 
Current depth of casing: 429 ft-BTOC (426.5 ft blsd) [1]  

[1] Details obtained from Bremmer and others (2022); 
ft-BTOC = feet below top of casing; ft blsd = feet below land surface datum; well casing stick up is 2.55 ft; land surface datum is 
a bolt in the well casing 

Water-level data can be viewed at: 
https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=425535088131701  

Description of work completed 

The USGS-UMWSC successfully installed a new vented transducer on July 11, 2023, replacing 
the levelogger and barologger that were more than 5 years old. 
 

https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=460039091500101
https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=425535088131701
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WK-4454 

USGS Site Number: 430416088144301 
USGS Site Name: WK-07/19E/15-4454 
WGNHS Well ID: 68004454 
WDNR Well Number: VQ804 

Latitude, longitude: 43°04’15.91”, −88°14’42.73” (NAD83) [1] 
Current land surface datum: 849.9 feet above mean sea level (NAVD88) [1] 
Hydrologic Unit (USGS Watershed Code): 07120006 [1] 
Well completed in: USGS national aquifer N100GLCIAL (Sand and gravel aquifers (glaciated 
regions)) and local aquifer 100SDGV (Sand and Gravel Aquifer) [1] 
Current well depth: 16.1 ft-BTOC (14.71 ft blsd) [1] 
Current depth of screened interval: from 6.1 to 16.1 ft-BTOC (4.71 to 14.71 ft blsd) [1]  

[1] Details obtained from USGS; 
ft-BTOC = feet below top of casing; ft blsd = feet below land surface datum; well casing stick up is 1.39 ft; land surface datum is 
rebar driven into ground northeast of well 

Water-level data can be viewed at: 
https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=430416088144301  

Description of work completed 

The USGS-UMWSC successfully installed a new vented transducer on May 11, 2023, replacing 
the levelogger and barologger that were more than 5 years old. 
 

WP-13 

USGS Site Number: 442353088443801 
USGS Site Name: WP-22/14E/12-0013 
WGNHS Well ID: 69000013 
WDNR Well Number: None 

Latitude, longitude: 44°23’52.35”, −88°44’38.58” (NAD83) [1] 
Current land surface datum: 764.7 feet above mean sea level (NAVD88) [1] 
Hydrologic Unit (USGS Watershed Code): 04030202 [1] 
Well completed in: USGS national aquifer N100GLCIAL (Sand and gravel aquifers (glaciated 
regions)) and local aquifer 110SDGV (Sand and Gravel (Holocene and/or Pleistocene)) [1] 
Current well depth: 203.56 ft-BTOC (203 ft blsd) [1] 
Current depth of screened interval: from 188.56 to 203.56 ft-BTOC (188 to 203 ft blsd) [1]  

Principal Aquifer: N100GLCIAL 

[1] Details obtained from USGS; 
ft-BTOC = feet below top of casing; ft blsd = feet below land surface datum; well casing stick up is 0.56 ft; land surface datum is 
an “X” mark on the concrete at the base of the well 

https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=430416088144301
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Water-level data can be viewed at: 
https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=442353088443801  

Description of work completed 

The USGS-UMWSC successfully installed a new vented transducer on April 19, 2023, replacing 
the levelogger and barologger that were more than 5 years old.  

https://waterdata.usgs.gov/nwis/inventory?agency_code=USGS&site_no=442353088443801
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Appendix 1: Well EC-909 documents 

 

Documentation of work done for this report 

EC-909 Land use agreement, 2022  
Property access agreement, 4 pages 

EC-909 WDNR well construction report, 2023  
Form 3300-077A, 2 pages 

EC-909 WDNR soil boring form, 2023  
Form 4400-122, 1 page 
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EC-909 Land use agreement, 2022 
Property access agreement, page 1 of 4 
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EC-909 Land use agreement, 2022 
Property access agreement, page 2 of 4 
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EC-909 Land use agreement, 2022 
Property access agreement, page 3 of 4 

 

 



Wisconsin Groundwater-Level Monitoring Network Improvements, 2022–2024 

 

WISCONSIN GEOLOGICAL AND NATURAL HISTORY SURVEY | OPEN-FILE REPORT 2025–03  84 

EC-909 Land use agreement, 2022 
Property access agreement, page 4 of 4 
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EC-909 WDNR well construction report, 2023 
Form 3300-077A, page 1 of 2 
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EC-909 WDNR well construction report, 2023 

Form 3300-077A, page 2 of 2 
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EC-909 WDNR soil boring form, 2023 
Form 4400-122, page 1 of 1 
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Appendix 2: Wells LF-493, LF-535, and LF-536 documents 

Wells LF-535 and LF-536 were installed into well LF-493  

 

Historical documents: LF-493 

LF-493 WDNR well construction report, 2021 
Form 3300-077A, 2 pages 

 

Documentation of work done for this report: 

LF-493, 535, and 536 Well owner document, 2025 
Property access agreement, 2 pages 

 

Documentation of work done for this report: LF-535 

LF-535 WDNR monitoring well construction form, 2024  
Form 4400-113A, 1 page 

 

Documentation of work done for this report: LF-536 

LF-536 WDNR monitoring well construction form, 2024 
Form 4400-113A, 1 page 

 



Wisconsin Groundwater-Level Monitoring Network Improvements, 2022–2024 

 

WISCONSIN GEOLOGICAL AND NATURAL HISTORY SURVEY | OPEN-FILE REPORT 2025–03  89 

LF-493 WDNR well construction report, 2021 
Form 3300-077A, page 1 of 2 
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LF-493 WDNR well construction report, 2021 
Form 3300-077A, page 2 of 2 
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LF-493, 535, and 536 Well owner document, 2025 
Property access agreement, page 1 of 2 
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LF-493, 535, and 536 Well owner document, 2025 

Property access agreement, page 2 of 2 
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LF-535 WDNR monitoring well construction form, 2024 
Form 4400-113A, page 1 of 1 
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LF-536 WDNR monitoring well construction form, 2024 
Form 4400-113A, page 1 of 1 
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Appendix 3: Wells LA-537 and LA-1498 documents 

Well LA-1498 replaced well LA-537 

 

Historical Documents: LF-537 

LA-537 Well location maps, date unknown  
Historic well information compiled by WGNHS, 2 pages 

LA-537 WDNR well construction report, 1981  
1 page 

LA-537 Site schedule, 1983  
Historic well information compiled by WGNHS, 2 pages 

LA-537 Basic well information, 1987  
Historic well information compiled by WGNHS, 1 page 

LA-537 Well evaluation, 1987  
Historic well information compiled by WGNHS, 1 page 

LA-537 Historic water level data, 1981–1990 
Historic well information compiled by WGNHS, 2 pages 

 

Documentation of work done for this report: LA-1498 

LA-1498 Land use and access agreement, 2023 
Property access agreement, 4 pages 

LA-1498 WDNR well construction report, 2023 
Form 3300-077A, 2 pages 
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LA-537 Well location maps, date unknown 
Historic well information compiled by WGNHS, page 1 of 2 
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LA-537 Well location maps, date unknown 
Historic well information compiled by WGNHS, page 2 of 2 
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LA-537 WDNR well construction report, 1981 
Page 1 of 1 
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LA-537 Site schedule, 1983 
Historic well information compiled by WGNHS, page 1 of 2 
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LA-537 Site schedule, 1983 
Historic well information compiled by WGNHS, page 2 of 2 
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LA-537 Basic well information, 1987 
Historic well information compiled by WGNHS, page 1 of 1 
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LA-537 Well evaluation, 1987 
Historic well information compiled by WGNHS, page 1 of 1 

 



Wisconsin Groundwater-Level Monitoring Network Improvements, 2022–2024 

 

WISCONSIN GEOLOGICAL AND NATURAL HISTORY SURVEY | OPEN-FILE REPORT 2025–03  103 

LA-537 Historic water level data, 1981–1990 
Historic well information compiled by WGNHS, page 1 of 2 
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LA-537 Historic water level data, 1981–1990 
Historic well information compiled by WGNHS, page 2 of 2 
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LA-1498 Land use and access agreement, 2023 
Property access agreement, page 1 of 4 
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LA-1498 Land use and access agreement, 2023 
Property access agreement, page 2 of 4 
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LA-1498 Land use and access agreement, 2023 
Property access agreement, page 3 of 4 
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LA-1498 Land use and access agreement, 2023 
Property access agreement, page 4 of 4 
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LA-1498 WDNR well construction report, 2023 
Form 3300-077A, page 1 of 2 
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LA-1498 WDNR well construction report, 2023 
Form 3300-077A, page 2 of 2 
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Appendix 4: Wells MT-07 and MT-488 documents 

Well MT-488 replaced well MT-07 

 

Historical Documents: MT-07 

MT-07 Well evaluation, date unknown (original 1938 well) 
Historic well information compiled by WGNHS, 1 page 

MT-07 Well location maps, date unknown (original 1938 well)  
Historic well information compiled by WGNHS, 2 pages 

MT-07 Historic water-level data, 1936–1945 (original 1938 well) 
Historic well information compiled by WGNHS, 1 page 

MT-07 Basic well information, 1980 (original 1938 well) 
Historic well information compiled by WGNHS, 1 page 

MT-07 Historic water-level data, 1956–1985 (original 1938 well) 
Historic well information compiled by WGNHS, 3 pages 

MT-07 Historic water-level data, 1996–1999 (original 1938 well) 
Historic well information compiled by WGNHS, 1 page 

MT-07 Page 30 extracted from project 118 report, 1996 (original 1938 well); Dunning and others (1996) 
Page 30 of report, 1 page 

MT-07 Page 13 extracted from DNR-149 report, 2000 (second MT-07 well); Batten and others (2000) 
Page 4 of Appendix A, 1 page 

 

Documentation of work done for this report: MT-488 

MT-488 WDNR groundwater monitoring station easement, 2021 
Form 2200-296, 7 pages 

MT-488 WDNR monitoring well construction form, 2023 
Form 4400-113A, 1 page 

MT-488 WDNR soil boring form, 2023 
Form 4400-122, 2 pages 

MT-488 WDNR monitoring well development form, 2023 
Form 4400-113B, 1 page 
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MT-07 Well evaluation, date unknown (original 1938 well) 
Historic well information compiled by WGNHS, page 1 of 1 
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MT-07 Well location maps, date unknown (original 1938 well) 
Historic well information compiled by WGNHS, page 1 of 2 
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MT-07 Well location maps, date unknown (original 1938 well) 
Historic well information compiled by WGNHS, page 2 of 2 

 



Wisconsin Groundwater-Level Monitoring Network Improvements, 2022–2024 

 

WISCONSIN GEOLOGICAL AND NATURAL HISTORY SURVEY | OPEN-FILE REPORT 2025–03  115 

MT-07 Historic water-level data, 1936–1945 (original 1938 well) 
Historic well information compiled by WGNHS, page 1 of 1 
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MT-07 Basic well information, 1980 (original 1938 well) 
Historic well information compiled by WGNHS, page 1 of 1 
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MT-07 Historic water-level data, 1956–1985 (original 1938 well) 
Historic well information compiled by WGNHS, page 1 of 3 
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MT-07 Historic water-level data, 1956–1985 (original 1938 well) 
Historic well information compiled by WGNHS, page 2 of 3 
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MT-07 Historic water-level data, 1956–1985 (original 1938 well) 
Historic well information compiled by WGNHS, page 3 of 3 
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MT-07 Historic water-level data, 1996–1999 (original 1938 well) 
Historic well information compiled by WGNHS, page 1 of 1 
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MT-07 Page 30 extracted from project 118 report (original 1938 well); Dunning and others (1996) 
Page 30 of report, page 1 of 1 
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MT-07 Page 13 extracted from DNR-149 report (second MT-07 well); Batten and others (2000) 
Page 4 of Appendix A, page 1 of 1 
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MT-488 WDNR groundwater monitoring station easement, 2021 
Form 2200-296, page 1 of 7 
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MT-488 WDNR groundwater monitoring station easement, 2021 
Form 2200-296, page 2 of 7 
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MT-488 WDNR groundwater monitoring station easement, 2021 
Form 2200-296, page 3 of 7 
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MT-488 WDNR groundwater monitoring station easement, 2021 
Form 2200-296, page 4 of 7 
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MT-488 WDNR groundwater monitoring station easement, 2021 
Form 2200-296, page 5 of 7 
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MT-488 WDNR groundwater monitoring station easement, 2021 
Form 2200-296, page 6 of 7 
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MT-488 WDNR groundwater monitoring station easement, 2021 
Form 2200-296, page 7 of 7 
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MT-488 WDNR monitoring well construction form, 2023 
Form 4400-113A, page 1 of 1 
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MT-488 WDNR soil boring form, 2023 
Form 4400-122, page 1 of 1 
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MT-488 WDNR monitoring well development form, 2023 
Form 4400-113B, page 1 of 1 
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Appendix 5: Wells MO-17 and MO-334 documents 

Well MO-334 replaced well MO-17 

 

Historical Documents: MO-17 

MO-17 Federal real estate use agreement, 2011 
Property access agreement, 5 pages 

Additional historical records for this well can be found in appendix 14 of Bremmer and others (2022). 

 

Documentation of work done for this report: MO-17 

MO-334 WDNR filling & sealing report, 2025 
Form 3300-005, 2 pages 

 

Documentation of work done for this report: MO-334 

MO-334 WDNR groundwater monitoring station easement, 2021 
Form 2200-296, 7 pages 

MO-334 WDNR well construction report, 2024 
Form 3300-077A, 2 pages 

MO-334 WDNR soil boring form, 2024 
Form 4400-122, 1 page 
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MO-17 Federal real estate use agreement, 2011 
Property access agreement, page 1 of 5 
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MO-17 Federal real estate use agreement, 2011 
Property access agreement, page 2 of 5 

 



Wisconsin Groundwater-Level Monitoring Network Improvements, 2022–2024 

 

WISCONSIN GEOLOGICAL AND NATURAL HISTORY SURVEY | OPEN-FILE REPORT 2025–03  136 

MO-17 Federal real estate use agreement, 2011 
Property access agreement, page 3 of 5 
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MO-17 Federal real estate use agreement, 2011 
Property access agreement, page 4 of 5 
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MO-17 Federal real estate use agreement, 2011 
Property access agreement, page 5 of 5 
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MO-17 WDNR filling & sealing report, 2025 
Form 3300-005, page 1 of 2 
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MO-17 WDNR filling & sealing report, 2025 
Form 3300-005, page 2 of 2 

 



Wisconsin Groundwater-Level Monitoring Network Improvements, 2022–2024 

 

WISCONSIN GEOLOGICAL AND NATURAL HISTORY SURVEY | OPEN-FILE REPORT 2025–03  141 

MO-334 WDNR groundwater monitoring station easement, 2021 
Form 2200-296, page 1 of 7 
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MO-334 WDNR groundwater monitoring station easement, 2021 
Form 2200-296, page 2 of 7 
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MO-334 WDNR groundwater monitoring station easement, 2021 
Form 2200-296, page 3 of 7 
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MO-334 WDNR groundwater monitoring station easement, 2021 
Form 2200-296, page 4 of 7 
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MO-334 WDNR groundwater monitoring station easement, 2021 
Form 2200-296, page 5 of 7 
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MO-334 WDNR groundwater monitoring station easement, 2021 
Form 2200-296, page 6 of 7 
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MO-334 WDNR groundwater monitoring station easement, 2021 
Form 2200-296, page 7 of 7 
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MO-334 WDNR well construction report, 2024 
Form 3300-077A, page 1 of 2 
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MO-334 WDNR well construction report, 2024 
Form 3300-077A, page 2 of 2 
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MO-334 WDNR soil boring form, 2024 
Form 4400-122, page 1 of 1 
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Appendix 6: Wells PT-276 and PT-1821 documents 

Well PT-1821 replaced well PT-276 

 

Historical Documents: PT-276 

PT-276 Well location map, date unknown 
Historic well information compiled by WGNHS, 1 page 

PT-276 Well evaluation, date unknown 
Historic well information compiled by WGNHS, 1 page 

PT-276 Well schedule, 1967 
Historic well information compiled by WGNHS, 2 pages 

PT-276 Well description, 1979  
Historic well information compiled by WGNHS, 1 page 

PT-276 Historic water-level data, 1951–1960 
Historic well information compiled by WGNHS, 1 page 

PT-276 Basic well information, 1980 
Historic well information compiled by WGNHS, 1 page 

PT-276 Historic water-level data, 1981–2000 
Historic well information compiled by WGNHS, 2 pages 

 

Documentation of work done for this report: PT-276 

PT-276 WDNR filling & sealing report, 2025 
Form 3300-005, 1 page 

 

Documentation of work done for this report: PT-1821 

PT-1821 Land use and access agreement, 2023 
Property access agreement, 4 pages 

PT-1821 WDNR monitoring well construction form, 2023 
Form 4400-113A, 1 page 

PT-1821 WDNR soil boring form, 2023 
Form 4400-122, 1 page 

PT-1821 WDNR monitoring well development form, 2023 
Form 4400-113B, 1 page 
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PT-276 Well location map, date unknown 
Historic well information compiled by WGNHS, page 1 of 1 
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PT-276 Well evaluation, date unknown 
Historic well information compiled by WGNHS, page 1 of 1 
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PT-276 Well schedule, 1967 
Historically well information compiled by WGNHS, page 1 of 2 
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PT-276 Well schedule, 1967 
Historic well information compiled by WGNHS, page 2 of 2 
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PT-276 Well description, 1979  
Historic well information compiled by WGNHS, page 1 of 1 
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PT-276 Historic water-level data, 1951–1960 
Historic well information compiled by WGNHS, page 1 of 1 
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PT-276 Basic well information, 1980 
Historic well information compiled by WGNHS, page 1 of 1 
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PT-276 Historic water-level data, 1981–2000 
Historic well information compiled by WGNHS, page 1 of 2 
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PT-276 Historic water-level data, 1981–2000 

Historic well information compiled by WGNHS, page 2 of 2 
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PT-276 WDNR filling & sealing report, 2025 
Form 3300-005, page 1 of 1 
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PT-1821 Land use and access agreement, 2023 
Property access agreement, page 1 of 4 
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PT-1821 Land use and access agreement, 2023 
Property access agreement, page 2 of 4 
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PT-1821 Land use and access agreement, 2023 
Property access agreement, page 3 of 4 
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PT-1821 Land use and access agreement, 2023 
Property access agreement, page 4 of 4 
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PT-1821 WDNR monitoring well construction form, 2023 
Form 4400-113A, page 1 of 1 
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PT-1821 WDNR soil boring form, 2023 
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