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Introduction 
Background
The Wisconsin Geological and Natural History Survey (WGNHS) is part of the University of 
Wisconsin-Extension system. 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.” 

The Wisconsin Groundwater-Level Monitoring Network (WGLMN) dates back to 1946, when 
the Wisconsin State Legislature requested that the WGNHS and U.S. Geological Survey (USGS) 
formally establish a groundwater monitoring network. Today the WGLMN is a cooperative 
monitoring network operated, maintained, and managed by the WGNHS and USGS Wisconsin 
Water Science Center (USGS WIWSC) with additional effort and funding support from the 
Wisconsin Department of Natural Resources (WDNR).  

During the late 1940s and 1950s the WGLMN network rapidly grew to 270 wells, before 
stabilizing around 200 wells from the 1960s through the 1980s. Beginning in the late 1980s, the 
number of wells decreased rapidly as funding support decreased and wells were abandoned or 
fell into disrepair. While the USGS WIWSC, WGNHS, and DNR have continued to maintain, 
operate, and actively manage the WGLMN, the total number of long-term monitoring wells is 
now below 100 in addition to two spring gaging stations. 

The USGS principal aquifers and areas that are monitored include: 
- Sand and gravel aquifers (glaciated regions)
- Silurian-Devonian aquifer system,
- Cambrian-Ordovician aquifer system, and
- Precambrian aquifer system.

As of May 2016, the Wisconsin Groundwater-Level Monitoring Network’s (WGLMN) long-term 
monitoring network consists of 93 wells and 2 spring gaging stations. Of these, 40 are 
considered to be part of the USGS’ National Ground-Water Monitoring Network 
(NGWMN). The locations of all monitoring sites in the WGLMN and the NGWMN, at the time 
this project proposal was originally submitted in May 2016, are included in figure 1. 
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Figure 1: Locations of all monitoring sites in the Wisconsin Groundwater-level Monitoring Network wells 
and the USGS National Ground-Water Monitoring Network. Aquifer type is the USGS designation. 
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Project Objectives and Summary 
The project proposal submitted in late May 2016, included five work items in fulfillment of 
Objective 4 (Well maintenance) and Objective 5 (Well drilling) as outlined in the program 
announcement (USGS funding opportunity G16AS00043). The activities proposed for each well 
were as follows: 

Objective 4: Well Maintenance 
Item A: KE-46  Replace equipment shelter. 
Item B: MN-28  Redevelop well and test well-aquifer connection. 
Item C: OU-416 Evaluate and repair blockage in well, redevelop well, and test well-aquifer 

connection. 
Item D: WW-09 Redevelop well and test well-aquifer connection. 

Objective 5: Well Drilling 
Item A: ML-148 Overdrill and abandon existing well and drill a replacement well nearby of 

comparable well construction. Confirm well-aquifer connection of new 
well. 

In autumn 2016, while working on each of the five work items, historical well records were 
identified for ML-148 suggesting that the well could be repaired instead of needing to be 
replaced. In March 2017, ML-148 was successfully repaired, eliminating the need (and cost) to 
overdrill and abandon ML-148 and drill a replacement well. This modification represented a 
significant cost savings for the project and allowed for new repairs and evaluations to be 
performed at several additional wells within the NGWMN and WGLMN. Some of these new 
repairs and evaluations were performed on wells that were included in the original proposal 
while others were at additional wells. Many of the new repairs and evaluations were suggested 
by our partners at the USGS WIWSC and our two agencies worked closely together to perform 
the work between March and July 2017. 

The following is a summary of the additional well repairs and evaluations performed by the 
WGNHS between March and July 2017: 

DN-1297 Collected borehole video log and gamma geophysical log to confirm geology and 
evaluate well condition. 

IW-32 Collected borehole video log and suite of geophysical logs to evaluate well 
condition. Also tested the well-aquifer connection. 

MN-28 Collected video log. 
ML-148 Collected borehole video log and suite of geophysical logs to evaluate well 

condition. Tested the well-aquifer connection. Also reconstructed the well head 
and installed a new protective flush-mount cover. 

OU-416 Collected borehole video log of well, identified clay fouling at base of well. 
Backfilled clay-fouled area of well, and tested the well-aquifer connection 

WW-09 Purchased and installed a new protective well-head cover. 
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At the completion of this project all project work items included in the original proposal, with 
exception of the modification at ML-148, were successfully completed. 

The following chapters of the report describe all work that was performed at each well, 
irrespective of whether a particular activity was included in the original project proposal. For 
this reason, the well repairs are not organized by Objectives or Work Items but instead 
alphabetically by county. Appendices are included for each well which include supporting 
documents such as well construction reports and other historical notes that were identified 
during the investigation of each well. Well names and locations are shown below in figure 2. 

Figure 2: The wells improved by this project are shown above. 

For ease of use, this report has been structured as a linked PDF file. The document names in the 
table of contents are linked to their respective report. Individual documents contain text in the 
header that, when clicked, will return the user to the table of contents. Each appendix cover 
page works like the table of contents and contains a link that, when clicked, will return to the 
first page of the respective appendix. 
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DN-1297 (Dane County, WI) 
Well Information 
USGS Site Number: 430406089232901  
USGS Site Name: DN-07/09E/23-1297 
WGNHS Well ID: 13001297 (aka: DN-1297) 

Well Details* 
Latitude: 43°04'06.14", Longitude: 89°23'34.08" - NAD83 (see location in figure 3)  
Dane County, Wisconsin, Hydrologic Unit: 07090001 
Well depth: 68.0 feet below land surface 
Hole depth: 68.0 feet below land surface 
Land surface altitude: 859.0 feet above NAVD88 
Well completed in: "Cambrian-Ordovician aquifer system" (S300CAMORD) national aquifer 
Well completed in: "Sandstone Aquifer" (300SNDSA) local aquifer  

*Well details included here were obtained from the USGS Groundwater Watch webpage at the time of
proposal submittal in May 2016.

Work activities at this well created the following discrepancies with the official well record: 

- The depth of the well was determined to be 65.41 feet below land surface (ft-bls).
- The casing consists of 10-foot sections and there is a casing joint at 55.8 ft-bls. This suggests the

bottom of the casing is likely to be at 65.8 feet or 75.8 ft-bls, rather than the previously recorded
68 ft-bls.

Additional documentation for this well is included in appendix A. 

Figure 3: Well location. Street address closest to location is 615 W Washington Ave, Madison, WI 53703. 
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Well Description 
This well was originally called DN-1099 and recording for this well began in 1978. Neither a well 
construction report nor a geologic log is available for this well so the geology and well casing depth are 
not definitively known for this well. Since the casing extends to the bottom of the current hole (with an 
estimated 1-10 feet of accumulated sediment present), the well is not directly in contact with the 
aquifer. According to well construction reports and geologic logs for neighboring wells (DN-36, DN-47, 
DN-6067, see appendix A) DN-1297 is believed to be completed mostly (or entirely) into unconsolidated 
Quaternary sediments with anywhere from 0 - 15 feet of sandy Tunnel City Group or Wonewoc 
Formation present at the bottom.  

Figure 4: Photo of the general site area. 

Work Plan 
Due to a lack of well construction records, the geology surrounding the casing is unknown. A video log 
was recorded to determine the depth of the casing and the well. The WGNHS also ran a gamma 
geophysical log and performed a slug test. 

Description of Work Completed 
In the original USGS well schedules and water-level record datasheets for this well, the distance 
between the water-level measuring point and land surface was 2.24 feet. The present land surface to 
measuring point (MP) distance is 1.69 feet.  

The WGNHS visited this well twice. First to perform the video log and slug test on May 25th, 2017 (figure 
7) and again on June 5th, 2017 to perform a gamma geophysical log (results in appendix A).

The purpose of the slug test was to check on the hydrologic connection between the well and the 
surrounding aquifer by displacing the water level in the well and observing how the well recovered from 
this stress.  A properly operating well ought to recover relatively quickly (within a few minutes) and 
smoothly (no sharp jumps in the recovery curve), while a well with a severely clogged or fouled screen 
or open interval or having a leaky casing might recover very slowly or in erratic steps. The slug test is 
performed by first lowering a pressure transducer hanging from a cable down below the water level. 
Then a slug is swiftly lowered below the water level to displace water in the well. In our case the slug is a 
bundle of filled PVC pipe. The pressure transducer records the change in water level over time. The data 
recorded by the transducer is exported to Excel in table form and plotted into a line graph with the 
water level on the Y-axis and time on the X-axis. This is done to show the water level displacement and 
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equalization for a single slug-in or slug-out measurement. In this way, we can get a rough estimate of 
the quality of connection to the aquifer. For more accurate results, there are more sophisticated 
programs to plot the data that take lithology into account. 

Images from the video log are included below in figures 5 and 6. The water level at the first visit was 
15.11 ft-bls.  

Figure 5: Image from the video log showing the casing condition as it appears above and below the water level. 
This view, above and below the water level, illustrates the appearance of the casing as seen in the video log both in 
and out of water.  

Figure 6: Image of the casing joint under water at 55.8 ft-bls (57.5 feet from top of casing). As discussed previously 
in the Well Details section, the depth of this joint is what suggests there is most likely more casing below the 
current bottom of the well at 65.41 ft-bls. 
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Slug test data can be viewed in figure 7. We compared the gamma log to those of nearby wells and the 
recorded gamma log did not contain any distinct markers that would determine the difference between 
sandstone and quaternary sediments. The ability of the gamma tool to record an identifiable log may 
have been dampened by the steel casing. An example gamma log for nearby well 13006067 was 
included in appendix A. Nearby wells have geologic logs showing bedrock at varying depths, from 31 feet 
to 73 ft-bls. The compared geologic logs of WGNHS ID 13000036 and 13000047 are included in appendix 
A. The nearby wells were completed in Cambrian sandstone aquifers.

Due to the casing reaching past the sediment accumulated at the bottom, we could not determine the 
geologic make-up or confirm the aquifer type. 

Digital versions of the borehole video log, gamma log, and slug test data are archived at the WGNHS and 
available upon request. 

Figure 7: Slug-in test data showing the recovery time of the DN-1297 well. The water level recovered after 4 
minutes. Despite the lack of open hole and considering the only connection to the aquifer is through the sediment 
at the bottom of the hole, this well responded quickly. 
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Summary 
The goal at this well was to gain a better understanding of the geology and well construction. 

In the original USGS well schedules and water-level record datasheets for this well, the distance 
between the water-level measuring point and land surface was 2.24 feet. The present land surface to 
measuring point (MP) distance is 1.69 feet.  

A gamma geophysical log was performed in this well to compare the results with that of other nearby 
wells in attempt to determine the geology surrounding the well. The results were inconclusive, and the 
aquifer type and geologic setting were unconfirmed. The water level recovered from the slug test after 4 
minutes. Despite the lack of open hole, and considering the only connection to the aquifer is through 
the sediment at the bottom of the hole, this well responded quickly. 

Suggestions for Future Work 
Future consideration includes redeveloping the well to clear out the sediment accumulated at the 
bottom. This would improve the well’s condition and should allow investigators to determine the casing 
depth as well as the aquifer type supplying this well. Following redevelopment we recommend 
performing a video log, a complete suite of geophysical logs, and a slug test. 
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IW-32 (Iowa County, WI) 
Well Information 
USGS Site Number: 425644090101901 
USGS Site Name: IW-06/03E/32-0032 
WGNHS Well ID: 25000032 (aka IW-32) 
Well Details* 
Latitude: 42°56'44.53", Longitude: 90°10'19.64" - NAD83 (see location in figure 8) 
Iowa County, Wisconsin, Hydrologic Unit: 07090003 
Well depth: 92 feet below land surface 
Hole depth: 92 feet below land surface 
Land surface altitude: 1,201.8 feet above NAVD88 
Well completed in: "Silurian-Devonian aquifers" (N400SLRDVN) national aquifer. 
Well completed in: "Galena-Platteville Aquifer" (365GAPV) local aquifer 

*Well details included here were obtained from the USGS Groundwater Watch webpage at the time of
proposal submittal in May 2016.

Work activities at this well created the following discrepancies with the official well record: 

- The casing was confirmed to be a thin 6-inch metal “stove-pipe” casing (previously reported as
unknown) and extends to a depth of 13.2 feet below land surface (ft-bls).

- Well evaluation confirmed that the well depth is 73.5 ft-bls, 18.5 feet shallower than previously
measured.

Additional documentation for this well is included in appendix B. 

Figure 8: Well location. Street address closest to location is 3900 Co Rd B, Dodgeville, WI 53533. 
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Well Description 
This well was originally drilled in 1906 to a depth of 92 feet to supply water to a school house, the North 
Survey School. The school was closed down in 1960 and groundwater-level monitoring began shortly 
before in 1957. This well was removed from the monitoring network from 1979 to 1981 due to 
vandalism. In 2016, the well was reported to have a bad casing and the depth to bottom of hole was 
measured to be 80.6, corresponding to 11.4 ft. of sediment infill.  

Work Plan 
The plan for this location was to perform a video log of the well for the purpose of inspecting the casing 
condition and verifying the length and type of casing. A full suite of geophysical logs were also 
performed to complement the video log and provide additional information about the borehole wall and 
the geology. A slug test was also planned but not performed due to the presence of pipes and concern 
that down-hole equipment could become tangled. Estimated diameters of the pipes are 1-inch PVC and 
2-inch metal pipe.

Description of Work Completed 
The WGNHS coordinated with the USGS to verify the location of and access to the well. Logging and 
construction details were searched for in USGS water schedule records stored at the WGNHS. In 
preparation for evaluating the well, WGNHS staff reached out to the local Iowa County Historical Society 
to find additional well construction details. This search turned up the original construction date of 1906 
and the year when the school shut down of 1960. 

The video log was performed to get an idea of the condition of the well and determine the bottom 
depth. The video log showed that there are two pipes sitting in the well, a white plastic pipe and a larger 
diameter metal pipe (see video log photo in figures 9 and 10). The plastic pipe may have been used to 
push down on debris that clogged the well when it was vandalized in 1979 or possibly acted as an access 
to the well below the sediment. It is clearly broken, not cut. The metal pipe may have broken or been 
cut, it is hard to see. This well used to have a hand pump on it when it was used by the North Survey 
Schoolhouse, so the metal pipe may be an original pipe that fell to the bottom of the well.  

Geophysical logging was hindered by the pipes in the hole, certain probes failed to pass certain depths 
resulting in a partial geophysical log. The bottom of the well contains accumulated sediment which can 
be seen settling in figure 11. 

The well access is behind a gate that is often left open by the landowner, but the well access is not 
visible from the road due to vegetation. The general site area can be viewed in figure 12.The well access 
itself is in poor condition. The well is seated in a small concrete pad in the corner of a farm field and the 
cap is a piece of marine plywood with a pipe screwed to it. This cap sits loosely over the hole, 
unsecured. The well access can be seen in figure 13. The casing itself, despite being thin and over 100 
years old is in relatively good condition. There is one rust spot in the interior of the casing approximately 
2.2 ft-bls. The main issues with the well access are the lack of security and inability to seal the well head.  

A log of geophysical data was collected and the report can be viewed in appendix B. Digital versions of 
the borehole video log and geophysical log are archived at the WGNHS and available upon request. 
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Figure 9: Video log image of the bottom of the casing with the two pipes sitting inside the well. The casing stops at 
13.2 ft-bls and the pipes start at 13.4 ft-bls. 

Figure 10: Video log image of the pipes under water which also shows staining on the borehole walls. 
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Figure 11: Video log image at the bottom of the well. The PVC pipe is behind the metal pipe in this image. 

Figure 12: Photo of the general site area facing southwest. 
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Figure 13: Photo of current well access displaying need for installation of a protective cover. 

Summary 
The goal for this well was to evaluate the overall condition of the well; confirming the total well depth, 
the amount of sediment infill, and the condition of the casing and borehole wall.  

The well appears to be in reasonably good condition considering the thin casing. The depth 
measurements and video log confirm the well is 18.5 feet shallower than originally drilled in 1906 and 
7.1 feet shallower than measured as recently as 2016.  

The video log showed the presence of 2 pipes within the well which are roughly 60 feet long. One pipe 
appears to be 1-inch PVC and the other appears to be a 2-inch metal pipe. 

Suggestions for Future Work 
Future work would be to remove the two pipes and redevelop the well by clearing the debris from the 
bottom of the borehole. Once the redevelopment work is completed it would be recommended to 
perform a video log, a complete suite of geophysical logs, and a slug test. 

The well cover currently consists of a wooden board with a pipe screwed to it. We recommend that a 
new protective well cover be installed. Either a flush-mount protective cover or a taller 2-3 foot 
protective cover, which would be visible in case the area were mowed. 
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KE-46 (Kenosha County WI) 
Well Information 
USGS Site Number: 423214087503801 
USGS Site Name: KE-01/22E/13-0046 
WGNHS Well ID: 30000046 (aka: KE-46) 

Well Details* 
Latitude: 42°32'13.76", Longitude: 87°50'35.58" - NAD83 (see location in figure 14) 
Kenosha County, Wisconsin, Hydrologic Unit: 04040002 
Well depth: 135 feet below land surface 
Hole depth: 135 feet below land surface 
Land surface altitude: 641.9 feet above NAVD88 
Well completed in: "Silurian-Devonian aquifers" (N400SLRDVN) national aquifer  
Well completed in: "Niagaran Series" (355NGRN) local aquifer  

*Well details included here were obtained from the USGS Groundwater Watch webpage at the time of
proposal submittal in May 2016.

Additional documentation for this well is included in appendix C. 

Figure 14: Well location. Street address closest to location is 9244 29th Ave, Kenosha, WI 53143. 

Well Description 
This well was drilled in 1955 to a total depth of 135 feet below land surface (ft-bls) into the Silurian-
Devonian aquifer system and has been recording water-level data since 1961. A general site photo is 
shown in figure 15. 



WISCONSIN GROUNDWATER-LEVEL MONITORING NETWORK IMPROVEMENT 

WISCONSIN GEOLOGICAL AND NATURAL HISTORY SURVEY | OPEN-FILE REPORT 2017-04  16 

Figure 15: Photo of the general site area. 

Work Plan 
The plan was to construct a new weather-proof well house to protect the existing well. No improvement 
needed to be made to the well itself, only the protective housing. Due to adverse winter conditions the 
well shelter is critical for maintaining proper function.  

Description of Work Completed 
WGNHS provided the weather-proof well housing and staff at the USGS Wisconsin Water Science Center 
installed the housing during a routine visit to this well in late September 2016. Photos of the new 
housing are attached below in figures 16 and 17. 

Figure 16: New housing exterior 

Figure 17: New housing Interior 
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Summary 
The well required a replacement shelter/housing to prevent damage due to adverse winter conditions. A 
protective housing was installed in late September 2016.  

Suggestions for Future Work 
Although not necessary at this time, future work could include video and geophysical logging to provide 
more detailed geologic information for this well. 
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MN-28 (Manitowoc County, WI) 
Well Information 
USGS Site Number: 440430087420401 
USGS Site Name: MN-19/23E/35-0028 
WGNHS Well ID: 36000028 (aka: MN-28) 

Well Details* 
Latitude: 44°04'25.39", Longitude: 87°42'06.15" - NAD83 (see location in figure 18) 
Manitowoc County, Wisconsin, Hydrologic Unit: 04030101 
Well depth: 147 feet below land surface  
Hole depth: 147 feet below land surface 
Land surface altitude: 682.1 feet above NAVD88 
Well completed in: "Silurian-Devonian aquifers" (N400SLRDVN) national aquifer  
Well completed in: "Silurian System" (350SLRN) local aquifer  
*Well details included here were obtained from the USGS Groundwater Watch webpage at the time of
proposal submittal in May 2016.
Work activities at this well created the following discrepancies with the official well record:

- Well evaluation confirmed the depth of this well to be 145.8 feet below land surface (ft-bls), and
a casing depth of 131 ft-bls.

Additional documentation for this well is included in appendix D. 

Figure 18: Well location. Street address closest to location is 4221 Calumet Ave, Manitowoc, WI 54220. 
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Well Description 
This well was drilled in 1959 to a total depth of 147 feet from land surface into the Silurian-Devonian 
aquifer system and has been recording water-level data since 1968. Recent field measurements indicate 
that the bottom 10-feet of the well have filled in with sediment. The well is cased to 131 ft-bls. A general 
site photo is shown in figure 19. 

Figure 19: Photo of the general site area.

Work Plan 
The maintenance and repair needs for this well include redeveloping the well to remove sediment from 
the bottom, and to perform slug/pump testing to confirm the well’s connection to the aquifer following 
the redevelopment.  

Description of Work Completed 
The WGNHS established site contact with the Manitowoc Area Visitor and Convention Bureau. The well 
is located behind the visitor center building. Prior to any work inside the well, a series of slug tests were 
conducted to assess the well’s hydraulic connection with the surrounding aquifer. This initial slug test 
confirmed that the well is well connected to the aquifer and a graph of the slug test results is included in 
figure 20. The initial slug test showed a typical well response and had a decent connection to the 
aquifer. 

The purpose of the slug test was to check on the hydrologic connection between the well and the 
surrounding aquifer by displacing the water level in the well and observing how the well recovered from 
this stress.  A properly operating well ought to recover relatively quickly (within a few minutes) and 
smoothly (no sharp jumps in the recovery curve), while a well with a severely clogged or fouled screen 
or open interval or having a leaky casing might recover very slowly or in erratic steps. The slug test is 
performed by first lowering a pressure transducer hanging from a cable down below the water level. 
Then a slug is swiftly lowered below the water level to displace water in the well. In our case the slug is a 
bundle of filled PVC pipe. The pressure transducer records the change in water level over time. The data 
recorded by the transducer is exported to Excel in table form and plotted into a line graph with the 
water level on the Y-axis and time on the X-axis. This is done to show the water level displacement and 
equalization for a single slug-in or slug-out measurement. In this way, we can get a rough estimate of 
the quality of connection to the aquifer. For more accurate results, there are more sophisticated 
programs to plot the data that take lithology into account. 
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Figure 20: Well initial response to the slug test. The well recovers within 35 seconds. 

The WGNHS contracted a local drilling firm, Ground Source, to redevelop the well. An initial well depth 
of 138 ft-bls was measured before the crew began removing sediment from the well on October 17, 
2016. The airlift process consisted of a ten-foot steel pipe with ~150 feet of flexible poly tubing lowered 
to the bottom of the well. Air was then injected through the poly tubing and out the end of the steel 
pipe using an air compressor at the surface. The added pressure from the air injection forced water and 
sediment to overflow the casing at the surface. Pictures from the well clean-out process are shown in 
figures 21-23.   

Figure 21: Photo of the air lift process. 
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Figure 22: Air lift process in action. 

Figure 23: Typical sediment removed from the well during the air lift process. The largest piece of dolomite is just 
over 3 inches across. 
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The redevelopment process also cleans the formation and casing wall because the air, water, and 
sediment acts like an abrasive on the borehole and casing wall. The redevelopment removed 7.8 feet of 
sediment from the bottom of the well, increasing the depth to 145.8 ft-bls. Most of the sediment 
removed appeared to be either rust chips (most likely from the aging steel casing) or dolomite 
fragments. Photos showing a representative sample of sediment removed from the well are shown in 
figure 23.  

Figure 24: Slug-in test results after redevelopment. This test had a 55 second recovery time after a 1.3 foot 
displacement. The depth to water was 24.4 ft. 

The WGNHS performed a video log and a final slug test on May 10, 2017. The slug test is shown above 
in figure 24. The final slug test shows an oscillatory response indicating a strong connection to the 
aquifer. The force of the slug entering the water causes the water level to raise in the hole and increases 
pressure at the water level.  
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The video log shows a casing depth of 131 ft-bls in figure 25. In the image at the bottom of the casing 
there appears to be a bit of deterioration in the steel at the base of the casing, but there appears to be a 
solid contact and no open void space. This suggests the casing is well seated.  

Figure 25: Video image at the bottom of the casing. 

This well is open to the formation via the many open fractures observed in figure 26. The video tool was 
used in an attempt to retrieve a level logger pressure transducer that was inadvertently dropped in the 
well during fieldwork in the fall 2016. The presence of the lost level logger at the bottom of this well has 
been noted in our records in the event that future efforts can be made to remove the pressure 
transducer. 

Figure 26: Video image showing some of the many open fractures in this borehole. 

The location of the well is ideal for future work as there is plenty of space in the nearby parking lot. The 
only drawback is the small shelter built above the well that limits a drill rig’s access to the well. 

Digital versions of the borehole video log and slug test data are archived at the WGNHS and available 
upon request. 
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Summary 
The goal for this well was to redevelop the well by removing sediment accumulated at the bottom. 
Sediment was removed from the bottom of the well. A video log was performed to verify the borehole 
and casing depths. The connection to the aquifer was tested by performing slug tests before and after 
redevelopment.  

Suggestions for Future Work 
Ideas for future work include performing a complete suite of geophysical logs and retrieving the fallen 
level logger. 
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ML-148 (Milwaukee County, WI)
Well Information 
USGS Site Number: 425613088014301 
USGS Site Name: ML-06/21E/32-0148 
WGNHS Well ID: 41000148 (aka: ML-148) 

Well Details* 
Latitude: 42°56'12.55", Longitude: 88°01'44.28" - NAD83 (see location in figure 27) 
Milwaukee County, Wisconsin, Hydrologic Unit: 04040002 
Well depth: 180 feet below land surface 
Hole depth: 180 feet below land surface 
Land surface altitude: 774.6 feet above NAVD88 
Well completed in: "Silurian-Devonian aquifers" (N400SLRDVN) national aquifer 
Well completed in: "Niagaran Series" (355NGRN) local aquifer  
*Well details included here were obtained from the USGS Groundwater Watch webpage at the time of
proposal submittal in May 2016.

Work activities at this well created the following discrepancies with the official well record: 

- The depth of the well was determined to be 173.5 feet below land surface (ft-bls).

- The casing of this well was determined to be 43 ft-bls.

- The well casing diameter is 6 inches, but the PVC access installed above it has a 4-inch diameter.

Additional documentation for this well is included in appendix E. 

Figure 27: Well location. Street address closest to location is 5879 S 92nd St, Hales Corners, WI 53130. 
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Well Description 
This well was drilled in 1933 to a total depth of 180 feet into the Silurian-Devonian aquifer system and 
has been recording water-level data since 1946. Prior to this investigation, the well was recorded to 
have a 5-inch diameter casing and casing depth of 46 ft-bls. This investigation showed that the well is in 
fact a 6-inch diameter casing that extends to 43 ft-bls. A very brief geologic log exists, as well as a 
geophysical log performed as part of this investigation. A general site photo is shown in figure 28. 

Figure 28: Photo of the general site area facing west. 

Work Plan 
The original work plan was designed to over-drill and abandon the existing well and replace it with a 
newly drilled well at the same site. The new well would provide a high-quality monitoring well for years 
to come and allow us to perform routine maintenance and hydraulic tests to confirm the connection of 
the well to the surrounding aquifer system. As described below in the Description of Work section, this 
work plan was modified over the course of the project due to the discovery of historical well records 
which provided evidence that the existing well could in fact be rehabilitated. The historical well records 
described a ¼-inch access port attached to a plate that was welded to the top of the casing. 

Description of Work Completed 
A site access agreement with Milwaukee County was established. Agreed terms for a permit allowing 
both abandonment and re-drilling of ML-148 can be found in appendix E: Milwaukee Co Parks right of 
entry permit. This was needed for the original work plan to abandon and drill a new well.  

The records found in the preliminary stages of the evaluation suggested a site visit to verify the well 
condition and access. (appendix E: ML-148_Original USGS Well Schedule) This record provided evidence 
that the ¼-inch pipe installation was attached to the well header. Due to the very small ¼-inch access 
pipe, we have not been able to evaluate the condition of the well, service the well, or perform aquifer 
testing. A drawing of the hole at land surface is in figure 29. 
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Figure 29: Diagram of Small Diameter pipe installation from 1965. 

An updated site access permit was requested/granted from Milwaukee County Parks. The scope of work 
changed to reflect the updated work plan, and the expiration date was changed to allow more time for 
work to be completed. On January 31, 2017, the WGNHS visited the site to evaluate the well and 
determine what measures could be taken to rehabilitate it. The small man-hole cover or protective 
flush-mount, which did not seal properly, is located within 10 meters of the botanical garden 
herbicide/pesticide storage shed and the on-site gasoline storage tank.  

The historical records in conjunction with the visit to the site led to a decision that we should 
rehabilitate the existing well, rather than abandon it and replace it with a new boring. The WGNHS 
decided to remove the steel plate and the ¼ inch access port from the well, install a well casing 
extension, and a new protective flush-mount cover. 

On March 23, 2017, the WGNHS repaired the well access and replaced the protective cover. The flush-
mount cover was removed and the cement flange was pulled out of the hole providing better access and 
more space to work around the well head. The diameter of the hole in the pavement was widened and 
debris was removed from the hole above the casing using a wet/dry vacuum. The upper several inches 
of the 6-inch casing were also exposed by vacuuming dirt and debris from the bottom of the hole. Once 
the hole was cleaned out, an angle grinder was used to cut off the steel plate that was welded to the top 
of the well casing. With the well open, WGNHS staff performed a suite of geophysical logs (i.e., optical 
borehole imaging, temperature, fluid conductivity, gamma, resistivity, and caliper), a borehole video log 
and a slug test. The casing depth was found to be (43 ft-bls) and approximately 7 feet of sediment is 
estimated to have accumulated at the bottom of this 180-foot well. Photographs of the rehabilitation in 
progress are in figures 30-35. 
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Figure 31: Steel plate with 
¼-inch access port.  

Figure 30: Removal of existing 
protective flush-mount.   

Figure 33: Well after the angle grinding was completed. Figure 34: Photo of 6-inch steel casing reduced to 4-
inch PVC and raised closer to land surface. 

Figure 35: Annular space filled with pea-gravel and new protective flush-mount cover cemented in place. 

Figure 32: Angle grinder being used to 
cut through steel plate on well.
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The purpose of the slug test was to check on the hydrologic connection between the well and the 
surrounding aquifer by displacing the water level in the well and observing how the well recovered from 
this stress.  A properly operating well ought to recover relatively quickly (within a few minutes) and 
smoothly (no sharp jumps in the recovery curve), while a well with a severely clogged or fouled screen 
or open interval or having a leaky casing might recover very slowly or in erratic steps. The slug test is 
performed by first lowering a pressure transducer hanging from a cable down below the water level. 
Then a slug is swiftly lowered below the water level to displace water in the well. In our case the slug is a 
bundle of filled PVC pipe. The pressure transducer records the change in water level over time. The data 
recorded by the transducer is exported to Excel in table form and plotted into a line graph with the 
water level on the Y-axis and time on the X-axis. This is done to show the water level displacement and 
equalization for a single slug-in or slug-out measurement. In this way, we can get a rough estimate of 
the quality of connection to the aquifer. For more accurate results, there are more sophisticated 
programs to plot the data that take lithology into account. Slug test results confirmed that the well is in 
good hydraulic connection with the Silurian aquifer (figure 36). 

Figure 36: Slug-in test results. 

The well took just over 20 minutes to recover from the slug insertion. This is an edited graph that has 
been normalized for an inadvertent depth change of the level logger. The data before and after has 
been truncated to provide an accurate representation on the quality of connection to the aquifer. Being 
that the aquifer is a Silurian dolomite, a slow rate of recovery is expected.

Once the condition of the well was confirmed, a 4-inch PVC riser pipe (with screw-top) was attached to 
the top-of-casing with a 6-inch to 4-inch rubber coupling and attached with hose clamps. This was done 
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to extend the top of well closer to land surface and make the well head more secure in the event of any 
spill near the well. A new metal flange with a protective flush-mount cover was finally cemented in 
place.  

By extending the well head closer to land surface the former measuring point (MP) needed to be 
corrected upward. The new MP value (top of PVC riser pipe) was determined to be -0.54 feet, a negative 
value since it is located below the land-surface datum. A collection of photos that were taken during 
well rehabilitation are shown below in figures 37-39 and are included in appendix E: Rehab photos 
March, 2017.  

Digital versions of the borehole video log, geophysical log, and slug test data are archived at the WGNHS 
and available upon request. 

Figure 37: The updated access with the cover off.   Figure 38: The measure from MP to LSD (-0.54 ft.). 

Figure 39: The updated access with the cover on. 
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Summary 
The goal for this well was to improve access to the aquifer for the purposes of reliably measuring water-
levels and performing routine maintenance and well evaluations at this site. The original proposal 
sought to over-drill and abandon the existing well and replace it with a new nearby well, constructed 
similarly to ML-148. After finding historical well records, with a sketch of the well-head construction, the 
work plan was modified to instead rehabilitate the existing well. 

The flange was removed and the annular space around the well was cleaned of debris. The steel plate on 
top of the well was removed and the casing was outfitted with a pipe to make it more secure and raise it 
closer to the land surface. A new metal flange was installed along with a high-quality flush-mount 
protective cover. A complete suite of geophysical logs, a video log, and a slug test were performed to 
confirm the condition of the well and verify the connection of the well to the surrounding aquifer. The 
measuring point (MP) value at the top of the well casing was also corrected to account for the modified 
casing height. 

Suggestions for Future Work 
Ideas for future work could include sediment removal from the bottom of the well followed by another 
round of geophysical logging and slug tests to confirm the condition and connectedness of the well. 
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OU-416 (Outagamie County, WI) 
Well Information 
USGS Site Number: 443353088194201 
USGS Site Name: OU-24/18E/08-0416 
WGNHS Well ID: 45000416 (aka: OU-416) 

Well Details* 
Latitude: 44°33'52.71", Longitude: 88°19'42.57" - NAD83 (see location in figure 40)  
Outagamie County, Wisconsin, Hydrologic Unit: 04030202 
Well depth: 740 feet below land surface 
Hole depth: 740 feet below land surface 
Land surface altitude: 905.9 feet above NAVD88 
Well completed in: "Cambrian-Ordovician aquifer system" (S300CAMORD) national aquifer 
Well completed in: "Sandstone Aquifer" (300SNDSA) local aquifer  
*Well details included here were obtained from the USGS Groundwater Watch webpage at the time of
proposal submittal in May 2016.

Work activities at this well created the following discrepancies with the official well record: 

- After backfilling, the well depth is 261 feet below land surface (ft-bls).

Additional documentation for this well is included in appendix F. 

Figure 40: Well location. Street address closest to location is 9042 WI-55 Seymour, WI 54165.

Well Description 
This well was drilled in 1992 to a total depth of 740 ft-bls into the Cambrian-Ordovician aquifer system 
and has been providing water-level data since 1992. The only geologic log and well construction details 
published for this well are from WGNHS Information Circular 75, “Regional Groundwater Flow System 
between the Wolf and Fox Rivers near Green Bay, Wisconsin”. A diagram of OU-416 as included in 
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WGNHS IC-75 is included in figure 41. The well was originally constructed with a shallow casing on the 
order of 20 feet depth. Arsenic detections in a neighboring well shortly after construction of OU-416 led 
to concerns that arsenic was becoming mobilized from the Glenwood Formation near the top of the 
borehole wall (W.G. Batten, oral commun., 2016). Working in close coordination with the WDNR during 
the 1990s, USGS/WGNHS researchers grouted a smaller-diameter PVC pipe into the existing casing to a 
depth of approximately 148 ft-bls, isolating the Glenwood Formation and top of the St. Peter Formation 
(W.G. Batten, oral commun., 2016).  A general site photo is shown in figure 42. A picture showing the 
original 6-inch steel casing with the new 3-inch PVC pipe grouted into place is included in figure 43.  

Figure 42: Photo of the general site area. 

Figure 43: Photo showing the 3-inch pipe (called liner elsewhere) installed 
within the original casing. 

Figure 41: Geologic log, 
gamma log, and original 
well construction from 
WGNHS IC75. 
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Work Plan 
In 2015, this well was identified as having a blockage at roughly 148 ft-bls and had several maintenance 
and repair needs including evaluation and repair of the plugged well, redevelopment of the well, and 
slug testing to confirm the well’s connection to the aquifer following redevelopment. 

Description of Work Completed 
This well is located inside several small concrete barriers in the center of a gravel lot behind a storage 
barn and next to a holding pond used by the fire department. The well is easy to access and is marked by 
a 10-foot white PVC pipe. The WGNHS contracted a local drilling company, Ground Source, and they 
removed the blockage on December 8, 2016. On January 30, 2017, WGNHS staff recorded a video log 
and determined the well was fouled with clay in the lower portions of the hole as seen in figure 44.  

Figure 44: Image from video log showing clay fouling at 281.3 ft-bls. The depth in the video is measured from the 
MP at the top of the casing. 

The bottom of the PVC liner was also confirmed to be at a depth of 148 ft-bls. Based on this video log, 
the work plan was updated to backfill the well from the bottom, at 639 ft-bls, up to 261 ft-bls. By 
backfilling the monitoring well, the clay fouling would be isolated, the well would become easier to 
maintain, and the monitoring interval would be restricted to a single aquifer, the St. Peter sandstone 
aquifer. 

WGNHS personnel backfilled the lower 378 feet of the well, from 639 ft-bls to 261 ft-bls on May 4, 2017. 
With the bottom of the PVC liner at 148 ft-bls, the open interval of the well is 115 feet. A modified 
diagram showing these updated well depths is included below in figure 45. Depths and types of backfill 
are detailed below: 

263-261 ft-bls Sand to help prevent bentonite expansion
266-263 ft-bls Bentonite chip layer
304-266 ft-bls pea gravel
304-312 ft-bls Bentonite chip layer
312-639 ft-bls pea gravel
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Figure 45: Diagram of well depth and backfill. 

Slug tests were performed before and after backfilling the well. The results are in figure 46.  The pre-
backfill slug test had an 11 second recovery time and the post-backfill slug test had an 18 second 
recovery time after a displacement of 2.7 ft. The backfill increased the recovery time, but the connection 
to the aquifer is still strong. The difference in water level between the two measurements is due to the 
depth the level logger was lowered to. Depth to water was 91.5 ft-bls. 

The purpose of the slug test was to check on the hydrologic connection between the well and the 
surrounding aquifer by displacing the water level in the well and observing how the well recovered from 
this stress.  A properly operating well ought to recover relatively quickly (within a few minutes) and 
smoothly (no sharp jumps in the recovery curve), while a well with a severely clogged or fouled screen 
or open interval or having a leaky casing might recover very slowly or in erratic steps. The slug test is 
performed by first lowering a pressure transducer hanging from a cable down below the water level. 
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Then a slug is swiftly lowered below the water level to displace water in the well. In our case the slug is a 
bundle of filled PVC pipe. The pressure transducer records the change in water level over time. The data 
recorded by the transducer is exported to Excel in table form and plotted into a line graph with the 
water level on the Y-axis and time on the X-axis. This is done to show the water level displacement and 
equalization for a single slug-in or slug-out measurement. In this way, we can get a rough estimate of 
the quality of connection to the aquifer. For more accurate results, there are more sophisticated 
programs to plot the data that take lithology into account. 

Digital versions of the borehole video log and slug test data are archived at the WGNHS and available 
upon request. 

Figure 46: Slug-out test results pre-backfill and post-backfill. 

Summary 
The goal was to redevelop the well and verify aquifer connectivity. The obstruction was cleared and the 
well was backfilled to isolate clay fouling at the base of the well, simplify well maintenance, and restrict 
monitoring to a single aquifer, the St. Peter sandstone. Slug testing confirmed a good hydraulic 
connection to the St. Peter aquifer. 

Suggestions for Future Work 
Possible future work includes recording a video log of the well after settling to verify well cleanliness and 
backfill condition. 
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WW-09 (Walworth County, WI) 
Well Description 
USGS Site Number: 424004088440601 
USGS Site Name: WW-03/15E/33-0009 
WGNHS Well ID: 65000009 (aka: WW-9) 

Well Details* 
Latitude: 42°40'04.10", Longitude: 88°44'04.56" - NAD83 (see location in figure 47) 
Walworth County, Wisconsin, Hydrologic Unit: 07090001 
Well depth: 287 feet below land surface 
Hole depth: 287 feet below land surface 
Land surface altitude: 967.5 feet above NAVD88 
Well completed in: "Silurian-Devonian aquifers" (N400SLRDVN) national aquifer  
Well completed in: "Sinnipee Group" (365SNNP) local aquifer 
*Well details included here were obtained from the USGS Groundwater Watch webpage at the time of
proposal submittal in May 2016.

Work activities at this well created the following discrepancies with the official well record: 

- The depth of the well after redevelopment is 261.7 feet below land surface (ft-bls).

- The video log confirmed a casing depth of 202 ft-bls.

- Evaluation confirmed this well has a 5-inch diameter casing.

Additional documentation for this well is included in appendix G. 

Figure 47: Well location. Street address closest to location is W8802 W Town line Rd Whitewater, WI 53190. 
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Well Description 
This well was drilled in 1920 to a total depth of 287 feet into the Silurian-Devonian aquifer system and 
has been recording water-level data since 1947. Neither a well construction record nor geologic log are 
available for this well. A small windmill was once located on the well platform. A general site photo is 
shown in figure 48. 

Figure 48: Photo of the general site area. 

Work Plan 
Field measurements in 2016 indicated that the bottom 36-feet of the well was filled in with accumulated 
sediment. The maintenance and repair needs identified for this well included redevelopment of the well 
to remove sediment from the bottom and perform slug testing to confirm the well’s hydraulic 
connection to the aquifer. 

Description of Work Completed 
The WGNHS contacted the site owner and performed an initial site visit in September 2016. During this 
visit, it was determined that a tree was obstructing access to the well for well redevelopment. The 
property owner was notified and their caretaker removed the overhanging tree and surrounding brush 
on January 25, 2017, creating access to the well head. A new protective well cap was also installed to 
improve the access and secure the well. 

WGNHS contracted with Aqua Well and Pump to redevelop the well and remove sediment accumulated 
at the base of the well. The redevelopment work was performed in late January 2017 and removed 3.7 
feet of sediment from the bottom of the well. The depth of the well was previously recorded as 258 ft-
bls, and after redevelopment is now 261.7 ft-bls. The small amount of sediment removed from the well 
suggests that the original well depth was not accurately measured. The bottom of the well shows the 
water is clear until a depth of roughly 254 feet where it becomes cloudy due to fine sediment that has 
not yet settled from the redevelopment. This can be seen in figure 49. 



WISCONSIN GROUNDWATER-LEVEL MONITORING NETWORK IMPROVEMENT 

WISCONSIN GEOLOGICAL AND NATURAL HISTORY SURVEY | OPEN-FILE REPORT 2017-04  39 

Figure 49: Bottom of the well.

The WGNHS performed a video log and slug test on February 15th, 2017. The video log confirmed a 
casing depth of 202 ft-bls, previously recorded as 287 ft-bls and showed that the borehole wall is 
relatively clean and free of biofilms or mineral deposits. The sharp contact between the bottom of 
casing and bedrock indicate the casing is firmly seated in bedrock (figures 50 and 51). Furthermore, the 
absence of observed groundwater flow into the well at the base of the casing suggests the well will not 
be compromised by preferential flow. 

Figure 50: Base of steel casing showing good contact with the carbonate bedrock. Casing and borehole wall appear 
clean. 
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Figure 51: Base of steel casing side view at 202 ft-bls. 

The purpose of the slug test was to check on the hydrologic connection between the well and the 
surrounding aquifer by displacing the water level in the well and observing how the well recovered from 
this stress.  A properly operating well ought to recover relatively quickly (within a few minutes) and 
smoothly (no sharp jumps in the recovery curve), while a well with a severely clogged or fouled screen 
or open interval or having a leaky casing might recover very slowly or in erratic steps. The slug test is 
performed by first lowering a pressure transducer hanging from a cable down below the water level. 
Then a slug is swiftly lowered below the water level to displace water in the well. In our case the slug is a 
bundle of filled PVC pipe. The pressure transducer records the change in water level over time. The data 
recorded by the transducer is exported to Excel in table form and plotted into a line graph with the 
water level on the Y-axis and time on the X-axis. This is done to show the water level displacement and 
equalization for a single slug-in or slug-out measurement. In this way, we can get a rough estimate of 
the quality of connection to the aquifer. For more accurate results, there are more sophisticated 
programs to plot the data that take lithology into account. 

A slug test was only performed after the redevelopment and it confirmed that the well is in good 
hydraulic connectivity with the aquifer. Figure 52 shows the water-level data collected during the slug 
test. The oscillation of the water level for approximately one minute after slug-in displacement indicates 
a strong connection to the aquifer. This is reinforced by the fracture openings in the borehole wall as 
seen in the previous images. 

Digital versions of the borehole video log and slug test data are archived at the WGNHS and available on 
request.  
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Figure 52: Graph of slug-in test data. 

Summary 
The goal was to redevelop the well and verify the hydraulic connection to the aquifer. The well had 3.7 
feet of sediment removed during redevelopment. A slug test and video log verified the aquifer 
connection and depth and integrity of the steel casing. A new protective well cap has been installed to 
improve the access and secure the well. 

Suggestions for Future Work 
Ideas for future work include performing a complete suite of geophysical logs to improve our 
understanding of the hydrogeology for this monitoring well. 



APPENDIX A OF REFERENCE DOCUMENTS 
DN-1297 

USGS Basic Data and Maps 1981
USGS personnel went through in 1980 to combine observation well records

USGS Water Resources Water Level Records 1978-1986
USGS water level measurements from 1982 to 1983, handwritten, DN-1297 was once 1099

Alex Zaporozec City of Madison Static Water Levels 1982
Alex Zaporozec requested the water level measurements 1978-1982 from the City of Madison

Alex Zaporozec Graphs of Water Levels 1978-1999
water levels graphed onto paper

DN-1297 Geophysical log 2017
Gamma log at 10ft/min and 3ft/min

DN-36 Geologic log 1924
Nearby well Geologic log

DN-47 Geologic log 1924
Nearby well Geologic log

DN-6067 Geophysical log 2012
Nearby well Geophysical log
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For more information or to obtain 
- well depth, casing depth and

Unless Noted:

- all depths are in feet

depth to water are interpreted

- datum is the top of casing 

collected data not shown please

 contact us at 

geodata@wgnhs.uwex.edufrom geophysical log

- flow up is negative, flow down is positive

by:

UNIQUE WELL ID#1OTHER:

DEPTH TO WATER

Fluid Temperature

LOCATION METHOD

WELL DEPTH

LOGS COLLECTED:

ELEVATION

UNIQUE WELL ID

WUWN File Created on: 

Single Point Resistivity

CASING STICK UP

DATE

Fluid Conductivity

WGNHS Well ID

Flow Meter- Spinner

Comments:

Gamma

LOGGED BY

Caliper Flow Meter- HeatPulse

LATITUDE

Self Potential

CASING DEPTH

COUNTY

WELL NAME

Normal Resistivity

ELEVATION METHOD

Optical Borehole Imager

Acoustic Borehole Imager

LOCATION

LONGITUDE

AMB

VideoX

15.2

GPS

65.4

859

13001297

6/6/20171.8

06/05/2017

Casing depth is unknown as casing reaches past bottom of well. Gamma down completed at 10
ft/min. Gamma Up completed at 3 ft/min. Well Construction field represents the well, casing, and
water-level as measured on the day of logging.

X

G. Guenther

43.06837222

65.4

Dane

USGS Observation Well

Surveyed

SW of the insection of W. Washington and S Bedford St. 

-89.3928
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1ft:200ft

Gamma Down

0 100cps
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0 100cps
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For more information or to obtain 

- casing and depth to water are

Unless Noted:

- all depths are in feet

 interpreted from geophysical log

- datum is the top of casing 

collected data not shown please
 contact us at 

askageologist@uwex.edu

OTHER

OTHERELEVATION 855.75

LOCATION METHOD:

Comments: Hit a snag at ~349 ft on first log, so all logs, except heat pulse, were run to 350 only. True hole
depth=525 ft logged (Sam's Rotary recorded total depth of 560 ft on 4/2/2012)
WUWN=YH017

Self Potential X

by: SJ

Normal Resistivity X

LOGS COLLECTED:

Gamma X

CASING STICK UP 1.5

LONGITUDE 288319 (UTM91)

CASING DEPTH ~ 255

WELL NAME   Meriter Health Services

LATITUDE  568757 (UTM91)

ELEVATION METHOD:

GPS

Flow Meter- Spinner

Flow Meter- HeatPulse X

AIR PHOTO/TOPO

DEM

DEPTH TO WATER

Caliper X

Fluid Temperature X

Single Point Resistivity X

COUNTY   Dane

LOCATION E. of S. Park St. along Meriter Hospital building (Madison)

O

Optical Borehole Imager X

Acoustic Borehole Imager

TOPO

OTHER:

File Created on: 8/7/2012

UNIQUE WELL ID

13006067WGNHS Well ID

PLSS

WELL DEPTH  see note

LOGGED BY  Mike Parsen, Jake Krause

Fluid Conductivity X

DATE 4/16/2012

Depth

1ft:500ft

OBI

0° 0°180°90° 270°

Gamma

0 120cps

SPR

0 250Ohm

Caliper

7 9in

Temperature

12 16deg C
FCond

650 2700

Flow (neg = downward)

-0.75 0.3Gal./min.
Elev (ft-msl

850.0

825.0

800.0

775.0

750.0

725.0

700.0

675.0

650.0

625.0

600.0

575.0

550.0

525.0

500.0

475.0

450.0

425.0

400.0

375.0
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APPENDIX B OF REFERENCE DOCUMENTS 
IW-32

USGS Basic Data and Map 1980
USGS personnel went through in 1980 to combine observation well records

Alex Zaporozec Graphs of Water Levels 1957-1998
water levels graphed onto paper

USGS Well Schedule 1967
USGS Well Schedule contains some well construction information and hand-drawn location

IW-32 Geophysical log 2017
Gamma log, Caliper, Single Point Resistivity, Self Potential, Temperature, Fluid Conductivity

History of the North Survey School 1976
IW-32 was drilled for this school in 1906
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For more information or to obtain 
- well depth, casing depth and

Unless Noted:

- all depths are in feet

depth to water are interpreted

- datum is the top of casing 

collected data not shown please

 contact us at 

geodata@wgnhs.uwex.edufrom geophysical log

- flow up is negative, flow down is positive

by:

UNIQUE WELL ID#1OTHER:

DEPTH TO WATER

Fluid Temperature

LOCATION METHOD

WELL DEPTH

LOGS COLLECTED:

ELEVATION

UNIQUE WELL ID

WUWN File Created on: 

Single Point Resistivity

CASING STICK UP

DATE

Fluid Conductivity

WGNHS Well ID

Flow Meter- Spinner

Comments:

Gamma

LOGGED BY

Caliper Flow Meter- HeatPulse

LATITUDE

Self Potential

CASING DEPTH

COUNTY

WELL NAME

Normal Resistivity

ELEVATION METHOD

Optical Borehole Imager

Acoustic Borehole Imager

LOCATION

LONGITUDE

AMB

Video

53.5

X

GPS

X

1200

73.5

25000032

X

6/6/20170.0

Well construction field represents the well, casing, and water-level as measured on the day of
logging. Loose PVC and metal pipe in well. Caliper would not descend past 59 ft. Instrumentation
for SP and SPR would not descend past 59.9 ft. 

X

05/30/2017

X

X

42.945702

X

Greg Guenther

13.2

Archie Lee Well

Iowa

DEM

-90.172122

Old North Survey School, corner of HWY B and Survey Rd, Dodgeville

Depth

1ft:200ft

Gamma

0 100cps
SP

-40 -20mV
SPR

400 475Ohms

Caliper

5 8in

Temperature

11.25 14.25deg C
FCond 25'C

775 875uS/cm
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History 
The IW-32 well was built for the North Survey Schoolhouse in 1906. The school was shut down in 1960. 
This image is from the Schools of Iowa County book published in September, 1976. The image was 
provided by the Iowa County Historical Society through Facebook on May 31st, 2017.
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APPENDIX C OF REFERENCE DOCUMENTS 
KE-46

USGS Basic Data and Map мфум
USGS personnel went through in 1980 to combine observation well records

USGS Well Schedule 1961
USGS Well Schedule contains some well construction information and hand-drawn location

USGS Site Schedule 1978
USGS meta-data similar to Well Schedule

Well Construction Report (WCR) to State Board of Health 1955
WCR to Wisconsin State Board of Health

KE-10 Geologic Log 1923
Nearby well KE-10 record of geology

KE-29 WCR 1960
Included due to proximity, WGNHS record of geology

KE-29 Geologic 1960
Included due to proximity

!ƭŜȄ ½ŀǇƻǊƻȊŜŎ DǊŀǇƘǎ ƻŦ ²ŀǘŜǊ [ŜǾŜƭǎ 1991-1999
ǿŀǘŜǊ ƭŜǾŜƭǎ ƎǊŀǇƘŜŘ ƻƴǘƻ ǇŀǇŜǊ































APPENDIX D OF REFERENCE DOCUMENTS 
MN-28

USGS Basic Data and Map 1980
USGS personnel went through in 1980 to combine observation well records

Well Construction Report (WCR) to State Board of Health 1959
WCR to Wisconsin State Board of Health

USGS Well Schedules 1972
USGS Well Schedule contains some well construction information and hand-drawn location

USGS Site Schedule 1976
USGS meta-data similar to Well Schedule

Alex Zaporozec Graphs of Water Levels 1991-1999
water levels graphed onto paper

MN-28 Geologic Log 1959
MN-28 record of geology

























APPENDIX E OF REFERENCE DOCUMENTS 
ML-148

Rehab in Photos March, 2017
This is a photo document showing our rehabilitation of the well access

Milwaukee County Parks Right of Entry Permit January, 2017
This the permit for working in the Boerner Botanical Gardens

Original USGS Well Schedule 1946
USGS Well Schedule contains some well construction information and hand-drawn 
location, includes black-and-white aerial photos

USGS Basic Data and Map 1981
USGS personnel went through in 1980 to combine observation well records

!ƭŜȄ ½ŀǇƻǊƻȊŜŎ DǊŀǇƘǎ ƻŦ ²ŀǘŜǊ [ŜǾŜƭǎ 1946-1998
ǿŀǘŜǊ ƭŜǾŜƭǎ ƎǊŀǇƘŜŘ ƻƴǘƻ ǇŀǇŜǊ

ML-94 Geological Log 1938
Included for reference due to proximity

ML-148 Geophysical log 2017
Gamma log, Caliper, Single Point Resistivity, Self Potential, Temperature, Fluid 
Conductivity
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Removed existing protective 
flush-mount 

Steel plate with 
access port on well 

Angle grinder used to cut 
through steel plate on well 

Angle grinder does its job 
6” steel casing reduced to 4” PVC and raised 
closer to land-surface 

Annular space filled with pea-
gravel and new protective flush-
mount cemented in place Ta-da! 

During Rehab
Appendix E: ML-148



After Rehab 

Figure 5: The updated access with the cover off 

Figure 6: The measure from MP to LSD 

Figure 7: The updated access with the cover on 
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For more information or to obtain 
- well depth, casing depth and

Unless Noted:

- all depths are in feet

depth to water are interpreted

- datum is the top of casing 

collected data not shown please

 contact us at 

geodata@wgnhs.uwex.edufrom geophysical log

- flow up is negative, flow down is positive

by:

UNIQUE WELL ID#1OTHER:

DEPTH TO WATER

Fluid Temperature

LOCATION METHOD

WELL DEPTH

LOGS COLLECTED:

ELEVATION

UNIQUE WELL ID

WUWN File Created on: 

Single Point Resistivity

CASING STICK UP

DATE

Fluid Conductivity

WGNHS Well ID

Flow Meter- Spinner

Comments:

Gamma

LOGGED BY

Caliper Flow Meter- HeatPulse

LATITUDE

Self Potential

CASING DEPTH

COUNTY

WELL NAME

Normal Resistivity

ELEVATION METHOD

Optical Borehole Imager

Acoustic Borehole Imager

LOCATION

LONGITUDE

VideoX

30.1

X

GoogleEarth

174

776

41000148

X

-0.54

3/23/2017

X

Well Construction field represents the well, casing, and water-level as measured on the day of
logging.

X

PMChase

X

42.938655

X

42

Milwaukee

ML-148

DEM

250' SW of Boerner Dr. @ 92nd St., Hales Corner, WI

-88.028985

Depth

1ft:200ft

Caliper

5 8in

Gamma

0 75cps
Temperature

8 14deg C
FCond 25'C

500 4000uS/cm
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APPENDIX F OF REFERENCE DOCUMENTS 
OU-416

OU-416 Video Log notes June, 2016
This is a scan of the notes taken during the video log

USGS Basic Data 1992
USGS Observation Well record from when the well was drilled
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APPENDIX G OF REFERENCE DOCUMENTS 
WW-09

USGS Well Schedule 1964
This appears to be an updated version of the 1947 form

USGS Well Schedule 1947
USGS Well Schedule contains some well construction information and 
hand-drawn location
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United States Geological Survey
Groundwater and Streamflow Information Program

National Ground-Water Monitoring Network 
Cooperative funding Agreement Proposal – Round II

A. Proposal Information Summary

1. Project Title:
Improving the Wisconsin Groundwater-Level Monitoring Network

Wisconsin Geological and Natural History Survey, Madison, Wisconsin

Project activities will include well maintenance (Objective 4) and well drilling (Objective 5).

2. Technical contacts
Michael Parsen
Wisconsin Geological and Natural History Survey
3817 Mineral Point Rd.
Madison, WI 53705
(608) 262-1705
michael.parsen@wgnhs.uwex.edu

Pete Chase
Wisconsin Geological and Natural History Survey
3817 Mineral Point Rd.
Madison, WI 53705
(608) 262-1705
peter.chase@wgnhs.uwex.edu

�� Authorized Institutional Representative
Jordon Ott, Director of Extramural Support, UW-Extension
Board of Regents of the University of Wisconsin System
University of Wisconsin-Extension
104 Extension Building
432 N. Lake St.
Madison, WI 53706
����� 890-4534
jordon.ott@uwex.edu

�� Amount Requested
$83,���  -  Year 1

�� Proposed Start Date
August 1, 2016

1

(608)

$83,728
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6. Proposed Duration
12 months

7. Data Provider Status
Status = Existing data provider

The Wisconsin Geological and Natural History Survey (WGNHS) and U.S. Geological Survey
- Wisconsin Water Science Center (USGS-WIWSC) have jointly operated the Wisconsin
Groundwater-Level Monitoring Network since 1946. The Wisconsin Department of Natural
Resources (WDNR) provides supplemental support for the network

Although the WGNHS and USGS-WIWSC have collaborated for decades to operate the 
Wisconsin Groundwater-Level Monitoring Network (WGWMN, this is the first funding 
request that the applicant is aware of through USGS-NGWMN.

8. Objectives included in proposal
This proposal includes the following two (2) objectives:

Objective 4 – Well maintenance  -  $45,671 for one year

Objective 5 – Well drilling  -  $3�,�	� for one year

2

$38,057
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B. Proposal
Please prepare a proposal that includes background information about your agency and network,
a summary of your planned project, and a detailed description of the project with a separate
section for each objective that is part of the project. Existing data providers should include a
summary of their involvement in the network.

a. Background information
i. Description of Agency and purpose of monitoring.

The Wisconsin Geological and Natural History Survey (WGNHS) is part of the
University of Wisconsin-Extension system. 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.”

The Wisconsin Groundwater-Level Monitoring Network (WGWMN) dates back to 
1946, when the Wisconsin State Legislature requested that the WGNHS and U.S. 
Geological Survey (USGS) formally establish a groundwater monitoring network. 
The WGWMN is a cooperative monitoring network operated, maintained, and 
managed by the WGNHS and USGS with additional funding support from the 
Wisconsin Department of Natural Resources (WDNR). 

During the late 1940s and 1950s the WGWMN network rapidly grew to 270 wells, 
before stabilizing around 200 wells from the 1960s through the 1980s. Beginning in 
the late 1980s, the number of wells decreased rapidly as funding support decreased 
and wells were abandoned or fell into disrepair. While the DNR, USGS, and WGNHS 
have continued to maintain, operate, and actively manage the WGWMN, the total 
number of long-term monitoring wells is now below 100. The WGWMN also 
includes 2 spring-gaging stations.

The USGS principal aquifers and areas that are monitored include:
- Sand and gravel aquifers (glaciated regions)
- Silurian-Devonian aquifer system,
- Cambrian-Ordovician aquifer system, and
- Precambrian aquifer system.

The WGNHS and USGS-WIWSC have collaborated for decades to operate, maintain, 
and manage the WGWMN, which includes dozens of wells in the NGWMN.

ii. Description of the Agency’s existing monitoring networks.

3
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The Wisconsin Groundwater-Level Monitoring Network (WGWMN) consists of 93 
wells and 2 spring gaging stations. Of these 40 are already included in the NGWMN 
network and relevant to the needs of the NGWMN.

Figure 1 below shows the locations of all monitoring sites in the WGWMN and the 
NGWMN:

4
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Figure 1: Map showing locations of all monitoring sites in the Wisconsin Groundwater-level 
Network wells and the NGWMN.

iii. Describe previous projects with the NGWMN.

The WGNHS and USGS-WIWSC have collaborated for decades to operate, maintain,
and manage the WGWMN, which includes dozens of wells in the NGWMN.

iv. IT Infrastructure.
The database for the WGWMN is actively managed by staff at the USGS WIWSC,
not the Wisconsin Geological and Natural History Survey. We assist the USGS in
collecting water-level data and serve in other management roles through this ongoing
partnership. The USGS WIWSC uses the USGS National Water Information System
(NWIS) database which is publicly available on the internet
(http://waterdata.usgs.gov/nwis)

b. Project Summary
The WGNHS is proposing two (2) work components which includes well maintenance and
repair (Objective #4) and the drilling of replacement wells (Objective #5).

An explanation of each project component including a detailed work plan and budget is
included below in the following section.

c. Project Description

Objective 4: Well maintenance

Work Plan:
Each well in the Wisconsin Groundwater-Level Monitoring Network (WGWMN) had a unique
history prior to being incorporated into the WGWMN. Some wells were installed for research 
purposes and directly brought into the network, while others served as supply wells for decades 
before entering the WGWMN Network. Due to the diversity of wells in the WGWMN, and the 
varying condition of each well, there are several well maintenance needs including 
redevelopment and slug/pump testing to ensure satisfactory connection to the aquifer system.
One well has a damaged shelter which is critical for protecting the well during the harsh winter 
months.

The following section identifies each monitoring well, describes the maintenance and repairs 
needed, and includes a cost summary for work activities at each well.

A separate budget sheet has been prepared for each objective, Objective 4 - Items A-D, which 
details the personnel involved, and costs for each component of the project. This budget sheet is 
included in section D. Activities for all objectives are anticipated to be completed within 1-year 
of proposal approval.

5
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Objective 4 – Item A
Well 56000046 (Kenosha County –WI)
Site Number: 423214087503801
Site Name: GR-05/02W/06-0005
WGNHS Well ID: 56000046 (aka: KE-46)
Description: This well was drilled in 1940 to a total depth of 135 feet into the Silurian-Devonian
aquifer system and has been recording water-level data since 1961. This well needs to have the
equipment shelter replaced. Due to the adverse winter conditions this well shelter is critical for
maintaining the proper functioning of the well.
Maintenance needs (includes cost):
- Salary: $1,559
- Fringes: $790
- Travel: $958
- Supplies: $750
- Equipment: $0
- Contracts: $0
- Indirects:      $1,197
- Total: $5,254
Party responsible for maintenance: The WGNHS will supervise all activities working in close
coordination with the USGS WISSC.

Objective 4 – Item B
Well 36000028 (Manitowoc County –WI)
Site Number: 440430087420401
Site Name: MN-19/23E/35-0028
WGNHS Well ID: 36000028 (aka: MN-28)
Description: This well was drilled in 1959 to a total depth of 147 feet into the Silurian-Devonian 
aquifer system and has been recording water-level data since 1968. Recent field measurements 
indicate that the bottom 10-feet of the well have filled in with sediment. The maintenance and 
repair needs for this well include redeveloping the well (to remove sediment from the bottom of 
the well) and performing slug/pump testing to confirm the well’s connection to the aquifer 
following redevelopment.
Maintenance needs (includes cost):
- Salary: $2,411
- Fringes: $1,222
- Travel: $932
- Supplies: $45
- Equipment: $1,325
- Contracts: $4,000
- Indirects: $2,931
- Total: $12,866
Party responsible for maintenance: The WGNHS will supervise all activities working in close
coordination with the USGS-WISSC and a qualified subcontractor. A subcontractor will be hired 
to perform the well redevelopment.

6
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Objective 4 – Item C
Well 45000416 (Outagamie County –WI)
Site Number: 443353088194201
Site Name: OU-24/18E/08-0416
WGNHS Well ID: 45000416 (aka: OU-416)
Description: This well was drilled in 1992 to a total depth of 740 feet into the Cambrian-
Ordovician aquifer system and has been recording water-level data since 1992. This well has 
recently been identified as having a blockage at roughly 145 feet depth and has several 
maintenance and repair needs including evaluation and repair of the plugged well, 
redevelopment of the well, and performing slug/pump testing to confirm the well’s connection to 
the aquifer following redevelopment.
Maintenance needs (includes costs):
- Salary: $3,538
- Fringes: $1,794
- Travel: $1,871
- Supplies: $45
- Equipment: $0
- Contracts: $5,600
- Indirects: $3,790
- Total:          $16,638
Party responsible for maintenance: The WGNHS will supervise all activities working in close 
coordination with the USGS WIWSC and qualified subcontractor. A subcontractor will be hired 
to unplug the well and perform well redevelopment.

Objective 4 – Item D
Well: 65000009 (Walworth County –WI)
USGS Site Number: 424004088440601
USGS Site Name: WW-03/15E/33-0009
WGNHS Well ID: 65000009 (aka: WW-9)
Description: This well was drilled in 1920 to a total depth of 287 feet into the Silurian-Devonian 
aquifer system and has been recording water-level data since 1947. Recent field measurements 
indicate that the bottom 36-feet of the well have filled in with sediment. The maintenance and 
repair needs for this well include redeveloping the well (to remove sediment from the bottom of 
the well) and performing slug/pump testing to confirm the well’s connection to the aquifer 
following redevelopment.

Maintenance needs (includes cost):
- Salary: $2,411
- Fringes: $1,222
- Travel: $749
- Supplies: $45
- Equipment: $0
- Contracts: $4,000
- Indirects: $2,486
- Total: $10,912
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Party responsible for maintenance: The WGNHS will supervise all activities working in close 
coordination with the USGS WIWSC and a qualified subcontractor. A subcontractor will be 
hired to perform the well redevelopment.

All maintenance activities will be documented in the final project report

Objective 5: Well drilling 

Work Plan:
Each well in the Wisconsin Groundwater-Level Monitoring Network (WGWMN) had a unique 
history prior to being incorporated into the WGWMN. Some wells were installed for research 
purposes and directly brought into the network, while others served as supply wells for decades 
before entering the WGWMN Network. Well 41000148, which has been collecting data since 
1946, provides critical water-level monitoring data but is in need of replacement due to the 
current construction of the well. The only access to the water-level in this well is a ¼ inch access 
pipe, which makes it impossible to evaluate and service the well. The goal of this objective is to 
first over-drill and completely abandon the existing well before drilling a new replacement well 
at the same site.

The following section identifies the monitoring well, describes the proposed well drilling needs, 
and includes a cost summary for this work activity.

A separate budget sheet has been prepared for this objective, Objective 5 – Item A, which details 
the personnel involved, and costs for each component of the project. This budget sheet is 
included in section D. Activities for this objective is anticipated to be completed within 1-year of 
proposal approval.

Objective 5 – Item A
Well 41000148 (Milwaukee County –WI)
Site Number: 425613088014301 
Site Name: ML-06/21E/32-0148
WGNHS Well ID: 41000148 (aka: ML-148)
Description: This well was drilled in 1933 to a total depth of 180 feet into the Silurian-Devonian 
aquifer system and has been recording water-level data since 1946. This well has a 5-inch
diameter casing and is cased to 43-feet depth with an open hole to 180-feet; however, a ¼-inch
open pipe has been cemented into the 5-inch casing and serves as the only access pipe to the 
aquifer. Due to the very small ¼-inch access pipe, we have not been able to evaluate the 
condition of the well, service the well, or perform aquifer testing.

We are seeking funding to replace this network well with a new well at the same site which 
would provide a high-quality monitoring well for years to come and allow us to perform routine 
maintenance and hydraulic tests to confirm the connection of this well to the surrounding aquifer 
system. Due to the very small diameter of this well, we have not been able to evaluate the 
condition the well, service the well, or perform aquifer testing.
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Well drilling needs (includes cost):
-���Salary:    $4,258 
-
��Fringes:    $2,159 
-���Travel:    $1,���
-���Supplies:         $45 
-���Equipment:         $0 
- Contracts: 
  $21,190
- Indirects: 


$8,6��
- Total:
 $3�,���

The existing well would be overdrilled using air rotary and abandoned in compliance with 
Wisconsin administrative code requirements. The new well would be drilled using air rotary 6-in
diameter casing with 2-inch interior diameter schedule 40 PVC. Following installation of the 
new well, it would be developed and slug/pump testing would be performed to ensure the well is 
in hydraulic connection to the surrounding aquifer.
Party responsible for maintenance: The WGNHS will supervise all abandonment and drilling 
activities working in close coordination with the USGS WIWSC. A qualified subcontractor will 
be hired to perform the over drilling, abandonment, new well drilling, development of the new 
well.
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C. Budget Summary
Indirect cost rate: 29.5% (See negotiated rate sheet, Appendix A)

Budget summary Year 1
Category Federal $ Agency in-

kind $
Total $

1. Salary (wages, fringe) 21,364 0 21,364
2. Travel 6,198 0 6,198
3. Supplies 930 0 930
4. Equipment 1,325 0 1,325
5. Contracts 34,790 0 34,790
6. Total Direct Costs (items 1-5) 64,607 0 64,607
7. Indirect cost 19,059 0 19,059
8. Total Cost (items 6 and 7) 83,666 0 83,866

In-kind services percent: 0%
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